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ALPHABETICAL  LIST  OF  NEW  PATENTS  GRANTED  FOR 
ENGLAND,  SCOTLAND,  AND  IRELAND. 


Subject. 


Name. 


Adams . 
AlUott  . 


AUman 

AUport 

Anderson.. ..  < 

Anthony 


GrindMHP^  otj\\% 

[ndicaCmni  ^thte  pressure  1 
of  flu^dsftUerweightand  I 
position  of  bodies,  the  | 
▼elocitjofcarriagefti&l  J 

electric  light 

Looms 

Separating  the  varieties  1 
df  potatoes   J 

Unctous  animal  matters  . . 


Balmain&Pdrnell 
Baird  ScWhite- 

law 

Banks  

Barberis... .. 

Barker \ 

Barlow 

Barlow 

Barlow 

Barnes 


Glass  . 
Iron. . 


Barsbam  .... 
Beavr^ard  « » 
Beckett  &  Powell 

BeU 

Beniowski 

Berenger 

Berthon 

Bessemer 

Bessemer 

Bessemer  and  \ 
Hey  wood..  J 

Bessemer 

Betts 

Biram  

BUke t.i. 

Blake •«. 

Bodmer \ 


Boggett 

Bottom      and  1 

DuDoicliff ..  J 

Bottomley 

Bourcicault . .  A 

BoTiU 

Bragg 


Grinding  mills 

Spinning  and  winding. . . . 
Umbrellas  and  parasols.. . 

Pile-cut  fabrics 

Railways.. 

Railway 

Bleaching,    dyeing    and  1 

steaming J 

Separating  cocoa-nut  fibres 
Steana  ganeraton  ft  tdgf  mis 

Wearing  apparel 

Aerial  machines 

Printing 

Weighing  machines 

Tachometers 

Glass 

Sugar «• 

Oils,  varnishes  and  paints. 

Kydraulic  machines 

Capsules  I.  .»«•«<».*  »i .» 

Mincf'g  Uttip 

V«(itilat)n^j 

,GUs« 

Roving     and    spinning  1 

machines. J 

Motive  po#0r.. • . . 

Dressing  fabrics 


Weaving... 

Tnhntitttinj  and  dittri- 1 

bating  liqvMi  •••...  J 

Meal  and  flonr.  ........•• 

Atmospheric  propnliion  • . 


Etigland. 


17  April 

14May 

7  June 

7  March 

5  March 

16  June 
28  Feb. 

20  Jati. 
23  Jan. 

14  Jane 

8  Feb. 
26  April 

28  March 

19*Mareh 
20  June 
31  Jan. 

17  April 

15  May 

23  June 
13  Jan. 
28  Ifeb. 
11  Jan. 

B^Jtcio. 

3^  J«fl. 

Id  Jati. 

22  Peb. 

»8Feb« 

5  Jane 
U  March 


ScoflMd.    I    Ireland. 


16  May 

7  Feb. 
10  May 

17  April 
21  Peb. 


19 
26 


Feb. 
April 


19  May 

1 1 « . 

3  Jan. 


Page. 


503 
382 

215 

478 

503 

519 

10(5 

238,315 

208 
71 

95 

05 

5  7  5 

144 

406 
60S 
310 
215 
406.120 
287 
600 
119 
382 

478 

622 

71 
214 

48 
214 

549 

95 

71 

191 

214 

549 
263 


ALPHABETICAL   LIST   OF    MEW    PATENTS. 


Ill 


Name. 


BQujOCt* 


Br«adt i 

Brewer  &  Smith. 
Brindley^ 

Britten j 

Broolce 

Brooman  ....... 

Brooman  ...... 

Broquette 

Brown \ 

Brown 

Brown 

Browne < 

Browne 

BackUnd 

Baeklar. 
Bailer... 
Bureh  .. 

Barke  .. 

BnrUm.« 

Calvert . 


England. 


....{ 


^Bearings,    railways  andl 

i     carriiges j 

I  Paper  and  card  board  •  • . . 

Waterproof  paper 

: Cooking,  preserring  and  1  , 

'     storing J  ' 

Lamps • ..  I 

{ Artificial  limbs 

Transferring  liquids 

Printing  and  dyeing 

Measuring    liquids  and  1 

motive  power J 

Sewing  and  stitching 

Rolling  and  shaping  iron 
Building  and  rigging  ^ 

sell  ;  and  railways 

Looms • .. .. 

Compressing  and  solidi- 1 

fying  fuel,  8cc j 

Boots  and  shoes 

Bartheoware 

Printing 

Waterproofing,     caont- 1 

chouc  &  gutta  percha.  j 
Pipes,  tiles,  bricks,  &o. . « . 


Campbell. 


Carpenter  .., 
CarCeron  . .  . . 

C^stley 

Chaudots  . .  . . 
ChanfTonrier 
Childs 


Clark  &  Mot 
ley 


{ 


Clarkson., 

Clay 

Clegg,     Hen- ' 

deraon    and 

Calvert. 

Coektey     and  ^ 

Nightingale. 

Cotegrave 

Comoa 

ColUns 

Colt 

Croatey 

Crosse 

Coder 


Da  Costa. 
Dalton  ... 
David.... 
Daviea... 


-:} 


Cleining  and  preparing! 
cotton,  wool,  &c. ...  J 

Wheels,    ploughs,   har  ~ 
rows,   steam    boilers, 
and  propellers 

Sahstitutes  for  bnckles. 

Dyeing 

Varnishes 

Orchil 

Watches 

Candles  and  lamps, 

Motive  power,  railroads, 
resisting  strain,  sup 
porting  pressure,  and 
proteciiog  from  fire 

Lnther 

Rolling  metals .  • 

Looms 


:■} 


isVj 
nd  r 


Cleaning,  bleaching, ") 
dyeing,  printing  and  V 
siaeing  fabrics j 

Railway  signals * . . 

Paper 

Preventing  injury  to  health 

Pire  arms 

Heating,  lighting  &  drying 

Tanning  and  dyeing ...... 

Metal  tubes 


Vessels  of  capacity.. 

Printing 

Bleaehing  ootlon . . 
Steam  engines .... 


13  April 

12  Feb. 

28  Feb. 

28  March 

14  March 
27  Jan. 
20  June 
24  April 

20  Jan. 

8  Feb. 

6  Feb. 

29  June 

28  March 

16  Jan. 
3  May 

14  June 

26  April 

7  June 

18  Jan. 

20  June 

3  April 
6  Feb. 
11  Jan. 
14  Feb. 
14  March 

13  April 

14  March 

8  Feb. 

16  April 
16  April 
22  May 


30  June 
28  Feb. 
24  May 
24  Feb. 

12  May 
1  May 
28  Feb. 


Scotland. 


20  April 
12  Feb. 


13  April 


June 


19  June 


27  Mar.h 
7  Feb. 


14  March 
I     14  Junt: 


9  May 
9' Feb. 


15 


I 


I       ' 


14 


(land. 

P*ge. 

. . . 

382 

166 

214 

« . . 

aio 

.  • . 

262 

119 

600 

406.406 

May{ 

9.) 

215,503 

»  «• 

Ht 

406 

143 

623 

.  .. 

310 

... 

71.623 

«  .  • 

431 

«  .. 

57d 

.  .  • 

406 

,.. 

549 

71,62.1 

600 

3.')4 

143,405 

.  «• 

4S 

166,215 

.  .. 

263 

382 

262 

144 

Feb. 

214 

•  «• 

382 

382 

503 

310 

62:j 

600 

• . . 

214 

.  •• 

503 

... 

214 

... 

503 

431,503 

•  •• 

214 

. .  ■ 

215 

302212 
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ALPUABBTICAL   LIST   OF    NKW    PATENTS. 


Name. 


Day 

De  Barros 


De  Bergue....-j 

Yil-  f 


De  ChatauYil- 
lard.. 

Deeley . 
Defries. . . . 
De  ia  Rue.. 
Denison... 


{ 


Dodge 

DotiUthorpe 
Donisthorpe      I 
and  Whitehead  \ 

Dagdale 

DagdaleSc  Birch 


Duan 


Daaii 

Danaiogtoa  , 


Erirood 


Falcoabridge..  < 


{ 


Field.. 
Fisher  . 

Fletcher  and  / 
Falter  ....  \ 

Fontainemo-  / 
reau | 

Fontainemoreau. 

Forlong  ....... 

Forjter | 

Francis 


Subject. 


England. 


Weighing  machines. . . . 
Lists  and  gonstocks  . . 
Steam  engines,  pumps, 

and  springs 

Fire    arms,    cartridges, ' 

ballets,  bayonets,  and 

ordnance 

Ovens  and  furnaces 

Gas 

Ornamenting  surfaces. . . . 

Pumping  engines 

Spinning,  winding,  reel- 1 

ing,  balUug,  &  spooling  j 
Stopping  steam  engines  . . 
Preparing,  combing,  and  \ 

heckling j 

Elardeaing  articles  of  iron.  | 
Ship  building  &  propellingj 
Ascertaining  and  indicat-  *] 

ing   the    temperature  > 

and  pressure  of  fluids.  J 

Tunnels 

Looped  fabrics 


Paper  hangings. . 


Hose  pipes  and  driving  1 

bands j 

A.nchors 

Coke  ovens,  heating  and  1 

I'gbtins J 

Taming,  boring,  planing  1 

and  cutting J 

Covering    metallic    and  1 

non-metallic      bodies  / 

Weaving 

Castors 

ShipbulMin^  and  water- 1 

proof  structures J 

Sawing  and  cutting  wood. . 


Gilloway . 
Gamier  ... 
Giblett   .. 


Gibson..  ....•< 

Godefroy.  • . .  | 

Goodfeliow 

Goose I 

Gordon | 

G^«5f {l 


Gratrix  . 


Gray 


Green  &  Newman 

Groen 

Gr^eohow 


Steam  engines 

Orchil 

Woollen  cloth 

Preparing,  spinning  and  1 

weaving  machines....  J 
Dressing    and   finishing  1 

woven  fabrics j 

Plastic  materials 

Mails   

Ventilating  mines 

Ritising  heavy  bodies  and  \ 

fluids j 

Finishing  woven  fabrics... 
Water-closets,     pumps, 

cocks,  lubricators  and 

deck  lights 

Wheels 

Fuel 

.\tmospheric  railways 


'} 


14  Feb. 
14  March 

23  Jan. 


15  May 

3  March 

12  June 

10  May 

12  Feb. 

8  May 

23  Jan. 
31  May 


5  June 
3  April 

15  Feb. 


26  April 
5  June 
8  Feb. 

28  March 

14  March 

2  May 
8  Feb. 

27  June 
4  Jan. 


28  April 
10  Feb. 

27  Jan. 

16  Jan. 

24  May. 

5  Jane 

19  A|  ril 

27  Jan. 

14  March 

26  June 

28  March 
5  March 
13  Jan. 


Scotland. 


Ireland. 


24  Jan. 
9*Feb. 


13  April 


14  June 


26  March  : 


21  M<irch 
21  May 


12  June 


5  Jan. 


Page. 

166 
262 

95 


478 

214 
238 
215 
575 
453 
166 
453 

71 

528 

406 

549 
334 

166 

406 

549,623 

143 

310,405 

263 

503 
143 

623 

23 

310 

406,503 
166 

119 

71 

503 
519 
382 

119 

262,623 

622 

310.120 

2.t8 

71 


ALPHABETICAL    LIST   OP    NEW    PATf.NTS. 


Name. 


Greenini^  •  •  v*  •  • 
6reeiiwcM>d   &1 

Parker / 

GrilBii 

Graady      and  1 

Farrow  ....  J 

Gaerin 


Haddan 
Haines  • . 

HaU.... 


Hamilton. .  • 

HardT 

Harris 

Harris 

Harrison,  Har-  f 
risen  and  < 
Oddie I. 

Harrison 

Harrison 

Hart 

Hartley 

Uebson 

Henderson  •  •  •  • . 

Hertz 

Hick  &  Gratrix . 

HiU 

Hjorth 

Hobler 

Hodges I 

Holm 

Horslej  ...  ••  4 

Hoastoa 

Hoirard 

Hnlot 


lies. 


Jacob 

Jacob 

Jacobs..... 

Jsanisfs.... 
Jobson. .  • . . 
Jobnsoa  ••  • 
Jowet , 

Kennedf .  • , 
Kenworthy  , 

Kttawr 

Kinsman  •  • . 

Kospp 

Kaapton.... 


Railwaj  wheels 

Steam  packing  and  water  1 
proofing J 

Ckkmbnstion,  consnmingi 
fnely  and  prerenting  > 
explosions J 

Catting  wood 

Azletrees 

Leather.... 

Casting  type,  &c 


Subject. 


Knires  and  forks 

Filtering 

Military  accontrements  < 
Spinning  machines  . .  • . 
Steering  Tcssets 


Looms.. 


Baking  ovens 

Looms 

Bricks  and  tiles  ....... 

Steam  eogines 

Steam  engines  .  • 

Metal  castings 

Fountain  pen 

Steam  engines  &  propelling 

Iron 

Electro-magnetic  engine . . 
Capstans  and  windlasses  . . 
Mechanical     purchases  1 

and  projectiles. .....  j 

Printing 

Prerenting   incrustation  1 

and  purifying  water.  •  J 

Motive  power 

Glass  and  glass  furnaces. . 
Shirt  fronts 


Picture     frames, 
stands,  ficc 


lnk-1 


Earthenware  pipes 

Parasols  and  umbrellas  . . 
Stamping   and   treating! 

woven  fabrics  ......  J 

Vehicles  for  paint    and  1 

white  lead J 

Stoves  

Malting,  fermenting  and  1 

brewing J 

Stopping  power  looms. . .  • 


Packing  cops 

Power  looms 

ikzles  and  wheels 

Rotary  engines 

Matches  and  firewood  •• . 
Gasometers.. 


England. 


17  April 

20  June 
29  May 

28  March 

5  Jan. 
14  Jane 

19  March 

18  Jan. 
2  April 
12  Feb. 

6  Feb. 
23  March 


28  March 

7  Jane 
28  March 

30  June 

28  Feb. 

8  Feb. 

11  Van. 

29  May 

26  April 

7  Jane 

28  March 

5  June 


26  April 

28  Feb.. 
20  June 


5  March 
. . .  • 

23  Jan. 
5  June. 

3  May 
31  Jan. 

24  April 

17  April 
3  Jan. 


Scotland. 


8  June 


17  Jan. 


11  June 
20  April 

29  March 

16  March 
31  Jan. 
20  AprU 


19  June 


7  June 


25  AprU 
5  March 


12  Jan. 


Ireland.  I  Page. 


24 


March 


382 

623 
600 
528 
310 

43 
575 

287 

71.117 
3H 
166 
453 

143 

310 

623 

406 

310 

549 
309,405 

623 
214.310 
143.215 

406 
48 

528 

623 

406 

549 

310 

549.623 


406 

214 
600 

503 

238 

310 

95 

549 

431 
119 
406 
119 
382 
23 


VI 


ALPHABETICAL   LIST   OF    NBW    PATENTS. 


Name. 


Knight 

Knoif lys    and  / 

FiUii 1 

Knox    

Kurtz 


Printing,  ambogsing,  &c.. . 

Generating,    indicating,  1 

and  applying  heat  ...  J 

Rail  fray  carriaget 

Looms 


Limb  &  Sam- 

mers 

Laming 

Laurent 

Laurence  .... 

Lawes 


Leadbetter . 

Little 

Loam 

Long  maid .. 
Lord 


Macfarlane 


Mackf  ntoah . 


{ 


S«bject. 


England. 


Steam  en^nes  and  boilera. 

Sulphnr  and  sulphuric  add 

Looms 

Brewing  and  storing 

Generating    steam    and  1 

motive  power j 

Hydraulic  maohines 

Lubricating  materials  .... 

Fuzees 

Oxide  of  iron 

Preparation  of  cotton .... 


Manton     and  1 
Harrington.  J 


Martin. 


Mason  &  Col- 
Iter 

Matters 

Mazeline 


M^Bride  .. 
M'Qellaf . 

M*DMgall 


••■{ 


Woven  fabrics 

Furnaces,  motive  power,  "j 
and  measuring,  regu-  I 
lating  and  registering  | 
the  £>«  of  fluids. ...  J 

Fire  arms 


Merchant  and  1 
Harland.../ 

Miller 

MiUer 

Mitchel,Alder.  1 
son  &  War-  V 
rfmer J 

Moat 

Moore 

Muakittrick.... 

Mann 


Figuring  fabrics,  playing 
musical  instruments, 
&c 

Preparing,  spinning  and  1 
weaving J 

Cooking,    heating,  eva- ' 
porating,  &c j 

Steam  engines  and  pro-\ 
pelliug J 

Converting  salt  water  1 
into  fresh J 

Com  mill 

Recovering  products  1 
from  water  uaed  in  > 
washing  fabrics ......  J 

Railway  carriages 

Dressing  grain 

'*  Morton's  slip" 


Napier... 

Natmyth 

Natnyth  . 
Needham. 


Smelting  copper., 


Steam,  air,  or  gas  engines. 

Letters  and  figures 

Substitute  for  oil 

Looms •.. .. 


Compasses,  barometers  \ 
and  tachometers J 

Communicating  and  re-  1 
golating  power / 

Fireproof  buildings 

Fire  arms. 


6  June 


19  March 
28  Feb. 


4  Sept. 

5  June 

28  March 

5  Jane 

26  June 
16  April 
11  Jan. 

13  Feb. 


24  March 

28  March 

16  Jan. 

26  March 

5  June 

16  Jan. 

2  April 
16  Jan. 

20  March 
25  June 
5  Jane 


4  Jan. 

14  March 

1  May 

4  Jan. 


26  Jnne 


20  Jan, 


Scotland. 


11  April 

16  Jan. 
9  March 


28  Feb. 
4  April 

29  May 


24  Feb. 


Ireland. 


10  May 


16  April 
20  Feb. 


21  Feb. 
21  May 

10  Jan. 


10  May 


5  Feb. 


12  March 


21  Feb. 


Page. 

549 

^03 

287 
214,405 

120 

71,310 

549 

310 

549 

622 

382 

48.310 

405 

166 

623 
309 


310 

f71.2l4. 
1   310 

309 

549 

71 


10  Jan. 


334,406 
,215, 
120 


r7i,! 

287 


14  Feb. 


622 

215 
549,503 

519,21ft 

21 

262 

431,503 

24 


215 

810 
95 


ALPHABSnCAt  I.I8T   OF    NBW   PATVMJS. 


vu 


Name. 


NeiUoo 

Neilion 

Neveomb  

Newton  > .  •  •  •  •  • 

Neirton 

Newton 

Newton 

Newton 

Newton <{ 

Newton 

Newton 

Newton 

Neerfon 

NieiceU 

NielMi$ 

NickeU 

Norton 

Ormerod 

Oxlend 

Pelmer 

Pirkcr 

Parkee 

Perkee 

Parkinaoo 

Peru 

Pemb 

Penoni j 

Petttneon 

Pejne 

P*jne / 

P^na  9t  Carrie. 

Peerce 

PhiUipi 

Pickering 

Pirn 

Pioeolt 

Pinchbeck 

Piron 

Pullerd 

Poole / 

Flomvi^ 

P^oddf 

Reeee 

Reeeeen4  Prion. 

Jleaington  ••  ) 

Remond . .  •  • . 
Reynold!.... 

Richarde 

Riepe 

Ritcbie 

B«toti I 


Carding i    19  April 

Soger ;    26  April 


Sobjeet. 


Locomotive  enginee • 

Steam  enginea 

Famaeea , 

Whcela , 

StoTea,  grates  and  fnrnacea 
Pamping  engines. .......  I 

Bnlltng  apd  polishing  grain 

Piled  fabrics 

Sorting    substances 

different  specific  gravi 

ties 

Net  lace 

Boilers 

Jacqaard  machine 

Stoves,  grates  and  heating. 

India  robber 

Fabrics 

Fabrics 

Figured  fabrics 


England. 


m- I' 


26  Jane 
18  Jan. 

11  Jan. 

li'pib. 

13  Feb. 
19  March 

3  April 

16  April 

17  April 
5  May 
5  June 
llJan. 

12  Feb. 
26  June 

28  March 


Matches  &  match  boxes.. . 

Pianofortes 

Metals 

Metals 

Gas  and  water  meters. . . . 

Oiidation  of  iron  

Lamps  and  gas  burners  . . 

Railways,    engines    and } 

carriages ] 


Clocks  and  watches 

Preservation  of  human? 

life,  moulding,  &c. ...  3 

Looped  fabrics 

Electric  light 

Extinguishing  fire » 

Evaporation 

Propelling , 

Opening  oysters ....,..«. 

Steam  engines . .  •• 

Tubes,  pipes  &  pavements. 

Rope  making 

Drawing    fluids      from  1 

human  or  animal  bodies  j 

Flax.. 

Watch  koys...., 


Peat 

Sugar 

Steam,    hydraulic    i 

pneuiaatic  enginee 

Envelopes 

Railways 

Casting  type,  &c 

Soap.. 

Firearms..... 

Time-keepers  end  com 

mimioitioii...  ••«•#•< 


'} 


13  Feb. 

15  May 

26  March 
20  March 

23  Jan. 
B  Feb. 

28  Feb. 

14  Feb. 
24  March 

7  June 

7  June 

16  Feb. 
16  April 

20  March 
25  Jan. 
7  June 

6  Feb. 

16  April 
28  Feb. 

15  May 

14  xMarch 
12  June 

24  Jan. 
;24May 

17  April 

28  Feb. 
28  March 

30  Jen. 

7  June 


Scotland. 


27  March 


5  March 
17  Jan. 
19  March 
26  March 
13  April 


28  May 


4  May 


31  Jan. 


26  Mwrch 


Ireland. 


I 


7  March 


23  May 


5  Feb. 
21  May 


5  Feb. 
11  Jan. 


i  April 


I 


Page. 

40i 

623 
71 

48.310 

119 
166.310 
166,405 
287,406 

334 

382 

382 
!  453,623 
I  549 
!  48 
I  166 
:  623 
I  310 

.382 
406,503 

166 

478 

215 

309 

287 

95,405 

143 

214 

166 
262 

549 

549 
191,310 
382 
287 
95 
549 
143 
382 
214 

478,623 


575 

9^,215 
503,503 

362 

214 
310 
453 
119,215 
549 

119 


VHl 


ALPHABETICAL   LIST   OF   NEW   PATENTS. 


Name. 


Robertson 

Robinson.. ..  •< 

Rochaz 

Roosc  and  RU  } 

chardson...   S 

Rowe 

Rowland  son.. .. 

Russell       and  1 

Woolrich..  J 

RathTen  ,.,,  i 


Casks  

Preparing  fibrous 

stances 

Oxide  of  zinc 

Tubing 


Samnda 

Satchell 

Schunck 

Shanks 

Shaw  and  Cot- ' 
tarn 

Shepherd .... 

Siemans   .... 

Simpson    and  V 

Ship  ton....  } 

Simpson&Forster 

Simpson  .. 

Slaek  .... 
Slaaghter. 


Subject. 


sub- 


Smith  . . . 
Smith.... 

Smith.... 

Smith.... 
Smith.... 
Smith.... 
Smith.... 
Smith.... 

Snowden.. 

Staite.... 

Steel 

Steiner... 
Stewart ... 
Stow«.... 

Stnrges... 

SateUffe .. 
Swan 


Uniting  pipes 

Mineral  waters  and  metals 


Coating  metals. .  . , 

Preserving  life  and  pro- 1 
perty  and  producing  > 
pressure J 

Motive  power 

Depositing  seed  &  hoeing.. 

Malleable  iron! 

Shaping  metals 

Preparing    fibrous   snb- ) 

stances ) 

Electric     clocks,    tele- ) 

graphs  &  machines...  5 
Steam  engines  and  eva-  \ 

poration > 

Steam  engines 

Solvents 

Raising  and  moving ) 
heavy  bodies ) 

Textile  fabrics 

Marine  and  steam  engines. 

Preventing  injary  from  I 
sudden  stoppage  of  s 
railway  carriages. ...  J 

Coal  tar 

Window  blinds  and  springs 

Flour 


Tait 

Taylor 

Thimounicr 


Thou 


England. 


Wearing  apparel 

Cordage 

Lead 

Breakwaters 

Motive  power 

Moulding  artificial  fuel,  > 

and  bricks ) 

Electric  light 

Power  loom 

Turkey  red  dye 

Moulds  and  cores 

Blocks  and  sheaves 

Candlesticks  and  lamp) 

pillars ) 

Spinning 

Heating 


Outlines 

Walls 8  Feb. 

Sewing,      embroidering  1 

and  platting j 

Cleansing,  bleaching  &5       ,.  ,- 

ageing  fabrics J  |     '-^  ^^^^ 


23  Jan. 
28  Feb. 

7  May 

11  Jan. 
28  Feb. 

19  March 
16  April 

9  June 

28  March 

MMarch 
25  Jan. 

16  April 

29  March 

26  April 
5  June 

23  Jan. 

8  Feb. 


14  March 

14  May 
24  May 
31  May 

5  June 
7  June 

6  Feb. 


7  June 
24  May 
4  Jan. 
20  June 

14  Feb. 

3  May 
14  March 


Scotland. 


5  Feb. 
21  March 


13  March 
17  AprU 


8  Jan. 
17  Jan. 


1 1  June 

31  May 

12  Jan. 


4  Jan. 
16  Jan. 

6  March 


Ireland. 


7  March 

••  •  • 

7  May 

10  Jan. 


14  May 

8  June 

11  April 


5  Jan. 


18  May  I 


12  Jan. 


Page. 


215 

95,310 

214 

503 

4S 
214 

287,310 
382,406 

575 

310 

119 

119,262 

95 

382 

287 

120 

406 

549,623 

623 
95,119 

143 

119 
119 
262,310, 
503 
478 
503 
528 
549 
549 

143 

310,120 

549 
503.50S 

23,119 

6O0 

166 

453 

262,503 

623 
143 

406 
478 


ALPHABETICAL    LIST   OP    MEW    PATENTS. 


IX 


Name. 


Thomas  .. . 

Thompson 

Tliomsoii.. 
Thomsoa.. 

Thomsoa.. 


■•{ 


^lonioyoron 
Tooth, 


.1 


TownMsd  aod  f 

HoaMeii...  1 

TjIfBt 


Unrin. 


VaaQUon . 
Veraet... 
Vint 


Walker 

Webtter 

Westbead 

Wildsoith 

WUkes. / 

Wilkina     and/ 
8uoey....  \ 

WiUiams 

Wflion 

WOflon 

l^bon 

WOion 

Wilioo 

Wilaon 

WiUon 

WUion 


Witoon. 

Whaley 
lightoUer 


White 


^1 
I 


Subject. 


Yiso  ot] 


Window  blinds 
Pretenttng  tha 

efflnvinm J 

Smelting 

Smelting . 

Cnttiog  and  tying  fise-1 

vood J 

Railway  tyres,  axles,  and  ) 

iron j 

Water-dosetSfChimneys, ) 

and  earthenware ....  t 

Looped  fabrics V 

Hats,  caps,  and  hat  cases. 

Steam  engines  and  pumps 

Hati,  caps,  and  bonnets. 
Preserving  substances. .  • 
Propelling 


"1 


Whitworth . 

Woods.... 

WooUer  ... 
WooUet  ... 


Wright I 

i 


Wright.. 
Wrigley 


Road-cleaning  machinery 

Gas 

Wadding 

Naphtha 

Knobs,  handles,    spin 
dies,  and  looks 

Boiling  liquids I 

PaddKng  furnaces  and  iron 

Moulds  and  cores 

Fatty  matters 

Candles  and  night  lighu. . 

Sulphuric  acid 

Combustion 

Trusses 

Glass 

Steam  enginea  and  boilers. 

Cutting  plastic  tubes  or  ) 

tUes S 

Bricks  and  tiles I 

Gras,  furnsces,  and  con- 1 
sumption    of   smoke  I 

and  gas J 

Preveiitiug  railway  ac- ) 
cidents \ 

Turn-tables 

Weaving 

Gun  carriages. .  • 

Preparing  fibrous  sub«) 
sunces \ 

Generating  steam  aod  / 
evaporation ) 

Yeast 


Young IDf eing  and  printing 

Young i  I  Winding,     billing,     or 


spooling . 


I 


England.       Scotland. 


4  Jan. 
26  April 
lillarch 

28  March 

26  June 

8  Feb. 

13  Feb. 
25  Jsn. 

11  Jan. 

28  March 
24  AprU 

lijan. 
8  Feb. 

3  March 

8  May 

30  Jan. 

18  Jan. 
30  Dec. 
28  Feb. 
14  March 
28  March 
3  April 
1  May 
1  May 
7  June 

27  June 
3  May 

26  March 

17  Feb. 

28  June 
3  May 
3  April 

30  Jan. 


11  Jan. 


22  June 

11  April 
2  Feb. 


29  May 


Ireland. 


4  Jan. 
13  Match 


19  April 


27  Feb. 
10  Jan. 

VJ  Jan. 


^pttl 


I  April  i 


13  Jan. 


Page. 

23 

406,623 

263,405 
215 

309 
622 

114 

J66 
95 

48 

310 
406 

623 
48 
143 
238 
452 

453 

119 

71 

23,119 
214,310 
262 
310 
334 
431 
431 
549 

623 

431 

309 
406,453 

191 

623 
431 
334 

119,310 

119 

48 

119 
120 


INDEX 


TO    THE    FIFTIETH    VOLUME. 


Abbey's  patent  Improyementa  in 
preeerring  liquids  and  sub- 
stances, 118. 

Academy.  Royal,  Woolwich,  appli- 
cation of  the  panopticon  princi- 
ple of  construction  to,  297 

Acid,  sulphuric,  improTements  in 
the  manufacture  of;  Laming's 
patent,  2SS;  Hill'«  patent,  403 

,  pyroligneous,  Halliday's,  309 

Acids,  nitric  and  oxalic,  M'Dougal 
and  Rawson's  patent  improve- 
ments in  the  manufacture  of, 
498,  523 

Adams's  patent  grinding  mills,  477 

lead  pipe  machine,  548 

Afiraied  waters,  Masters's  patent, 
497 

Aerial  navigaUon,  327,  398,  439, 
483,536 

Bell's  patent  Im- 

proYements  in,  501 

wheels,  Thompson's  patent, 

522 

Air,  Knowly's  patent  improve- 
ments  in  the  application,  re- 
moval, and  compression  of,  429 

— — ,  necessity  of  the  supply  of  to 
furnaces,  591 

— ~  spring,  Beattie's  patent,  44 

light  apparatus,  Mansfield's 

patent,  400.  529,  581,  618 

Algebrm,  Tessarine,  by  James 
Cockle,  E>q.,  M.A.,  558 

Aliret>raiesB  Horse,  by  James 
cockle.  Esq..  M.A  ,  33,  104 

AlgebnUcal  symbols,  by  James 
Cockle,  Esq.,  M.  A.,  292. 339.  534 

Akalies,  Tilghman's  improvements 
in  decompoeiog,  357 

AUman's  patent  electric  light,  306 

Alport  water  pressure  engme,  th«, 

American  edition  of  the  electric 
light,  287 

patent   law,  as   regards 

foreigners,  541 

patents,  recent,  68,  94, 

141.  190,  235.  357.  452. 547,  574 
Amphibious   baggage    wagon  of 

Brig.  Gen.  Sir  8.  Bentham,  604 
Anderson's  patent  method  of  se- 
parating the  varieties  of  potatoes, 

476 
Animal  electricity,  565 
substances,  Bethell's  patent 

Improvements  in  preserving,  187 
Aqueducts,  Warren  and  Monaani's 

patent  improvements  in,  185 ; 

Nasmyth's  patent,  235 
Applesath,     A.,    Esq ,     on    the 

•«  Tunes  "  printing  machine,  12, 

334 
Appoid's  improvements  in  electric 

clocks,  209,  203,  365,  449,  482 
Archer's  patent  improvements  in 

matches  and  lighting,  ID 

in 

dividing  paper,  ftc,  5ft  1 

Arehes,  bnch.  Sir  M.  I.  Brunei's 
method  of  building,  without  cen- 
trings, 372 


Aigand  lamp,  doable,  Bedlngtoii 

and  Docker's,  180 
Armstrong's  patent  water  eloaet, 

543 

(G.)  patent  Steam  en- 


gine, 546 

Artesian  well  at  Sheemeas  Dock- 
yard, 277 

Articles  of  Utility,  registered  de- 
signs for,  24,  48,  71,  95,  119, 143, 
167,  101,  215,  238,  263,  287,  300. 
811,  334,  358,  383,  406.  481,  453, 
479.  502,  527,  550,  575,  599,  623 

Arts  and  Manufactures,  jurispru- 
dence as  aflteting,  405 

Asaert's  patent  improvements  in 
obtaining  motive  power,  401 

Ashby's  patent  grain-cleansing  and 
meal-dressing  machine,  380 

Ashforth  and  Co.'s  ratchet  wrench, 
229 

Asphaltum,  on  the  employment 
of,  as  fUel,  358 

Assurance,  Life:  Gray's  tables  and 
formulc  (review)  850:  practice 
of,  351;  Indisputable  Company, 
354 

Aston.  T..  Esq.,  plan  for  adding 
distinguishing  lighu  to  light- 
houses, 601 

Astronomical  labours,  Mr.  Lassel's 
374 

Atmospheric  railway,  Cunning- 
ham and  Carter's,  41 

resisting  power.  Beat- 
tic's  patent,  44 

Augers,  hollow,  George's,  575 

Axlcii;  Schlele's  patent,  502  ;  Har- 
dy's patent,  155,  179 

Aytoun.  R  ,  Esq..  oii  the  ventila- 
tion of  steam  ships,  1 14 

Bachoffner's,  Dr.,  patent  improve- 
ments in  electro-telegraphy,  451 

Baddeley,  Mr.  W. ;  American  and 
English  pendulum  and  oscillat- 
ing steam-engines,  11;  effluvia 
traps,  221 ;  Report  on  the  Lon- 
don Fires  for  1848,  245;  smoke 
reepirators— Robert's  hood  and 
mouth-pfece,  322,  440  ;  Deane's 
smoke-proof  dress,  440;  Tylor 
and  Son's  cup  and  ball  for  ball 
cocks,  444 ;  Browne's  aiitm  Gre- 
gory's fire  escape,  531;  note  on 
Ijine  and  Taylor's  specification, 
532 ;  universal  spreaders  for  fire 
and  garden  engines,  608 

Baggage  wagon,  amphibious,  of 
Brig.-Gen.  Sir  S.  Bentham,  604 

Bagnal  family,  332 

Bitgot,  C.  £.,  Esq  ,  M.D.,  ventila- 
tion of  ships  81 ;  sug«e>tions 
for  the  formation  of  more  correct 
meteorological  tables,  539 

Bailey's  patent  preparing,  comb- 
ing, and  drawing  machine,  355 

Bain,  A.,  Esq.,  on  Appoid's  elec- 
tric clocks,  365.  482 

Baine's  patent  railway  chairs  and 
switches.  492 

Baker's,  Mr.  U.  E.,  improvements 


in  steam  bollen.  Report  on,  bj 
Thomaa  Wlekstead,  Esq.,  C.  £.. 
441 

— —  (H.)  and  Ramsbottom'a 
patent  railway  turn-tablea, 
wheels,  and  bearings,  62<) 

Bakera,  the  working,  case  of,  106 

Bakewell's  patent  improvementa 
in  electro- telegraphy,  544 

Balconlieu,  Browne's  patent,  476 

Balfbur's  patent  metal  washer, 
cutting  machine,  and  bulTers,  477 

Ball-cocks,  Tylor  and  Son's  cup 
and  ball  for,  444 

Balling  machine.  Young's  patent, 
546 

Balloons,  auxiliary,  on  the  sup- 
posed advantages  of  in  aSrial 
navigation,  387 

,  Bell's  patent,  501 

— — .  on  the  employment  of,  in 
military  surveying,  898,  488 
'  railway,  Browne's,  287 

Ball's  improvements  in  cigaxa, 
237 

Bandagea,  elattic,  Brown'a  pa- 
tent, 425 

Barge,  serpentine  or  vermlcnlar, 
Brig.-Gen.  Sir  Samuel  Ben- 
tham's,  101 

Barker's  Aimaoe,  548 

Barnes,  Mr.  H.,  on  the  supposed 
advantages  of  auxiliary  balloons 
in  aiirial  navigation,  827 

Barometers,  Napier's  patent,  92 

Barriers,  yielding,  for  harbours  of 
refiige.  113,  ISl,  198,  319,  354 

Bars,  subjected  to  torsion,  elas- 
ticity and  strength  of,  160,  207 

Barton  and  Clowes' universal  gas 
meter,  25 

Bashforth,  P.,  Esq.;  method  of 
cutting  the  teeth  of  drivers  of 
trundles,  80 

Beale,  Mr  J.  T.,  on  the  benxole 
light.  618 

Beaming  yarn,  Dickens's  patent 
improvements  in,  621 

Beardmore's  patent  improvements 
in  walls,  piers,  and  breakwaters, 
22 

Brarings,  journal,  Schlele's  pa- 
tent, 502;  Baker  and  Rams- 
bottom's  patent,  620 

Beattie's  patent  air  spring  and 
atmospheric  resisting  power,  44 

Beauregard's  patent  improvementa 
in  generating  steam,  and  in 
steam  engines,  66 

Bedington  and  Docker's  double 
Argand  lamp,  160 

Bedsteads,  improvements  in, 
Metcalfs  patent,  354;  Win- 
field's  patent  metallic.  426 

Beil'ii  patent  balloon,  501 

Bending  machine,  metal,  Ftear- 
son's  patent,  286 

Bentham.  Brig.-Gen.  Sir  Samuel; 
n.odel  vettsel,  38;  terpentine  or 
vermicular  barge,  101 ;  on 
mounting  guns  on  the  non- 
recoil   principle,    ISO:    on    the 


«oeutonal  employment  of  ma- 
Doal  power  in  propelling  veueli 
of  war,  273;  the  Axtesian  well 
at  Shecioeas  Doekyard— first  in- 
rentor  of  the  egg-ehaped  dxain, 
S77;  appUeatloa  of  tfie  panop- 
tioMi  or  central  principle  of  con- 
atruetion  to  maauftotoriea  and 
lehools,  S94;  experiments  on 
floating  breakwaters,  319;  im- 
provement of  harbours  and 
rivers,  377 ;  system  of  relays  of 
hands  in  manufaeti»les,  438; 
on  the  comparative  velocity  of 
light  and  heavy  floating  bodies, 
680;  amphibiooa  bsggage  wagon, 
604 

Benzole  vapour  lamp,  Mansfield's, 
patent,  400,  5i9, 58 1,  614 

Betheirs  patent  improvements  in 
preserving  substances,  187 

Beverley^  effluvia  trap,  135 

Biddle's  patent  improvements  in 
gas  burners,  480 

Biram's  patent  apparatus  for  ven- 
tilating ships,  ftc,  1 

Black's  rotary  engine,  94 

Blake's  eleecrlc  machine.  674 

Blinda,  window,  Smith's  patent 
springs  for,  594 

**  Blowing"  in  steamers,  on  the 
loss  sustained  by,  536 

Blunfs  submarine  telegraph  pro- 
jeet,l90 

Boats,  Lane  and  Taylor's  patent, 
526,  532 

Boilers,  steam ;  by  Mr.  U.  Clark, 
design  for,  484 ;  Dunn's  patent 
temperatureand  pressure  mdlca- 
tor.  379;  Evans's  floau,  210;  Ba- 
ker's fum.  ees.  441 ;  Roebling's 
self-acting  salety  gauge,  70; 
8teiison*s  patent  improvements, 
68,  97,  121,  168,  210,  231,  275; 
Lamb  and  Summers'  patent,  553 

Boot  crimps,  Wbite's,  452 

improvements  in   making, 

Thomas's  patent,  114;  Clark's 
patent,  426 

Bottlestoppers,  Young's  patent, 
I88i  Masters's  patent,  497 

Bows  of  ships,  flambing,  567 

Boyden's  water  wheel,  94 

Brace,  Cartwright's  patent,  596 

Braid  wood,  Mr.,  onftre-proof  build- 
iogs,  SB7 

Brsmwell  and  Homersham's  pa- 
tsnt  furnaces,  502 

Brand's  velnted  elotb,  575 

Breaks,  nil  way,  Lahaye's,  69; 
M'Connell  and  Thoniton's,  140; 
Tibbito's,  428, 490, 606 ;  Lane  and 
Tavlor's,  526,582 

Brsakwatera,  Beardmore's  potent, 


— ,  Smith's  yielding  for 
orrefoge,llS,151, 198 
Sir  Samuel    Ben- 


tham's  experiments,  3i9 
Brewing,  Lane  and  Taylor's  pa> 
tent  improvements  in,  526,  532 
Briek  arches.  Sir  M.  I.  Brunei's 
method  of  building  without  cen- 
trings, 372 
Bricks,   Skertcbley's  patent  im- 
provements in  manufacturing, 
20 ;  iiart's  patent  430 
Bridge,  Pesth  Suspension,  94, 184 
Bridges,  Warren  and   Momani's 
patent    improvements    m   the 
eonstrootion  of,  185 ;  Nasmyth's 
236 ;  De  Betgus's,  378 ;  Stephen* 
son's  tubular,  f  79 


INJ)EX. 

Briglit's  patent  improvements  in 

lamps,  wicks,   and  covers  for 

vessels,  429,  462 
Bromsgrove  pipe-Joint  and  futen- 

Ing,  276 
Brooman's  patent  improvements 

in  the  manufiusture  of  hinges, 

385 
Browne's  railway  balloon,  142 
patent  "  baloonlieu"  and 

fire-escape,  476,  531 
Brown's  spark  arrester,  70 

tile  and  pipe  machine,  897 

■  patent  elastic  stockings, 

bandages,  &c.,  425 
Brunei's,  Sir  M.  L,method  of  build- 
ing brick  arches,  without  een- 

trfogs,  372 
BuiTers,  Beattie's,  44 ;  M'Connell 

and  Thornton's,  140;  Balfour's, 

477 
Building,  panoptleon  principle  of, 

Brig.-Gen.    Sir    Samuel    Ben- 

tham's,  295 
Buildings,   fire-proof,  Nasmyth's 

patent,  235 ;  Porter's  patent,  542; 

Mr.  Braidwoodon,  237 

.  —  ,  most  economical  fonn  of, 

173 

»    Tutton's    patent    im- 
provements in,  573 
Bullock's,  Capt.,  safety-raft,  326, 

377 
Burbnry's  safety-carriage,  180,  227 
Bum's  patent  roller  gin,  543 
Burrows  and  Holcroft's  paunt  im- 
provements   in    steam-engines 

and  furnaces,  425 
Bush's  patent  compass,  18 
Buttons,  Rowley's  patent  improve- 

menta  in  the  manuJhoture  of,  213 

Cadiat's  turbine,  284 

Calculus,  Intein^  and  Diffbrential, 
Tate's  treatlse(review),  303,  330; 
Price's  treatise,  304 

California,  preparations  for,  64; 
new  way  to  (Browne's  balloon 
railway),  142 

Camphine  gas  apparatus,  patent, 
861 

Candle  lamps,  Clark's  patent,  28 

Candles,  improvements  in,  Shella- 
berger's,  94 ;  Fontainemoreau's, 
525;  Palmer's,  574:  on  some 
phenomena  of,  437,  543 

Cannon,  Mr.  Maudslay's  improve- 
ments in,  112 ;  Sir  S.  Benibam's 
mode  of  mounting  on  the  non- 
recoil  principle,  130 

Cans,  Young's  patent  improve- 
ments In  closing.  188 

Caoutchouc  manufactures,  Lori- 
mer's  patent  improvements  in, 
46 ;  Ely's  improvements  in,  69 ; 
GUbert  and  Gay's  in,  7o 

Carbonisation  of  wood  by  sur- 
charKcd  steam,  607 

Carding  machines.  Fairbum's  pa- 
tent. 426 

Cards,  Church  and  Lewis's  patent 
improvementsin  manufacturing, 
426 

Carpets,  Curtain's  patent,  619 

Carriage,  Burbur/s  safety,  180, 
224 

locomotive,  for  common 


roads,  457 

,  one  wheeled,  622 


Cartwright's  patent  brace,  596 
Casks,    Robertson's    patent    im- 
provements   io   making,    117; 
Poole's  patent,  1S3 


XI 

Cast  iroB  tubes,  Hodgklnson's  ex- 
periments on,  283 
Castelain's  patent  improvements 

in  the  mannfftoture  of  soap,  47 
Casting,  improvements  in,  Hairls's 

patent,  480;   Newton's  patent, 

598 
Causeum  of  the  ancients,  333 
Cayley's,    Sir    George,    artificial 

hand,  for  working  men,  289 
Chaff-cutting   machine,  Lomax'a 

patent,  525 
Chain-makingmaehine,  Frearson's 

patent,  286 
Chairs,  Metcalfe's  patent,  854 

,  railway,   Baine's  patent, 

492 
Chenille,  Nickel's  patent  improve- 
ments in  the  manulhcture  of, 

578 
Chime  clock,  Payne's  patent,  899 
Chimney  top.  White's,  285 
Chisels,  Wilson's  patent,  285 
Chlorine,  M'Dougal  and  Rawson's 

patent  process  of  manufacturing, 

408.  623 
Chree's  patent  sealing-wax,  213 
Church  and  Lewis's  patent  im- 

provemeots   in   manufacturing 

cards  and  pasteboard  articles, 

426 
Cigar  nuisance,  166 
Cigars,   Ball's   improvements   in 

making,  287 
Clark's  (Mr.  U.),  design  for  boiler 

and  furnace,  484 
(R.)  patent  gas4>umers, 

candle  and  other  lamps,  23 
( Jas.)  patent  Improvements 

In  boots,  shoes,  and  dogs,  426 
Clasp-coupling  joints.  West  and 

Thompson's  patent,  224 
Clay's  patent  metal  rolling  and 

crushing  mills,  697 
Cleansine  grain   roschine,    Hen- 

derson°s,   165;    Newton's,  211; 

Ashley's.  380 
Clement's   patent    improvements 

in   the  manufacture  of  sugar, 

499 
Clinton's  patent  flutes,  596 
Clocks,  Roberts's  patent  improve- 
ments  in,   67;    Tanner's  pol- 

horion,    206;    Payne's    patent 

musical  chime,  399 

electric,    Appold's,   209, 


Dering's    ar- 


308,365,449,482 


rangements  for  giving  unifor- 
mity of  action  to,  487,  618 

Gogs,  Clark'spatent  improvements 
In.  426 

Cloth,  veluted,  Brand's,  575 

CluthlBg,  Davison  and  S>-ming- 
ton's  patent  process  for  disinfect- 
ing, 181 

Closets,  water,  Armstrong's  pa- 
tent,*548 ;  Tutton's,  573 

Clutton's  cold  draught  preventer, 
204 

Coad's  patent  ftirnaces,  452 

Coal  mines,  Mr.  Gumey's  plan 
for  preventing  explosions  in, 
615 

tar,  Smith's  patent  method 

of  coating  water-pipes  with, 
402,  523 

Coathupe,  C.  T.  Esq.;  experiments 
on  the  strength  of  glass  pipes, 
275 

Cochran's  patent  timber-sawing 
machine,  313,  344,  405 

Cockle,  James,  Esq.  M.A.  Barrister- 


104;  algebnieal  tymbolB,  S1I2; 

MM  gnnboh,  9S9,  462.  »SS,  6M ; 

teaMrioe  algebra,  588 
Gockt,    Ha»ten's     patent,    497; 

Llewellitt  and  Hemman'fe,  501; 

Schiele'8,  502 
Coefficients,  imletermihaile>  applt- 

catioD  of,  to  series  with  alternate 

signs,  by  Prefieeeor  Young, 
Coiflbe,  improvemente  In  eleaning 

and     roasting,     Dakin'i,     22; 

Kaowlya's,  4S9 
Coke  ovens,  WilkiiifOB'f  patent, 

478 
Cd]!m*s  patent  diafniboting  and 

deodorising  compounds,  548 
Combing  machines,  improTementa 

in,  Martin's,  45 ;  Bailey's,  S65 ; 

Lister's,  402 ;  F&irbaimV  426 
Compass,   mariner's,  Bueli's  pa- 
tent, 18;  Napier's,  92;  Walker 

and  Miller's,  514 
Compression  of  materlals>  279 
Condensing  metaHie   ftimes,  Ri- 
chardson's patent  preeesa   for, 

189 
gtses.  Lime's  patent 

machine  Ibr,  285 
Condenser,  sarfaee^  Siemens's  Im- 
proved, 241 
Congeneric  equations,  on,  by  Pn>- 

feaaor  Young,  414 
Conjugate   factors,    by   Professor 

Young,  584 
Conservatories,    Deseh's     patent 

roofing  for,  212 
Contraction,  muscular,  440 
Cooch's  patent  saekholden,  106 
Cooking  stores,   Duley's  patent, 

549 
Cooling  liquids  and  gaset,  Llllte's 

patent  machine  for,  285 
Cooper's   patent  dresa-faatenings, 

449 
Copper,  Napier's  pateut  improTe- 

ments  in  the  manu&cture  of, 

452 
Corded  skirts,  ladies*.  Meglmils's 

Improvements  in,  574 
Cork  safety  rafu,  326 
Corks,  Young's  patent,  188 
Com  threshing  and  dressing  ma- 
chine,    Palmer's    patent,    44; 

Ooucher's,  524 
Corrugated  iron,   Porter's  patent 

mode  of  applying,  642 
Coston's  improvements  In  the  ma- 
nufacture of  gas,  69,  286 
Cotton's  gold-weighing  machine, 

446 
Couches,  WIngfleld's  patent  im- 
provements in,  426 
Coupling,  railway  carriaKe,Wright- 

on's  patent,  84;  M'ConncUand 

Thornton's,  140 
— ^—  Joints,  claap,  Weat  and 

Thompson's  patent,  224 
Covers  for  vessels,  Bright'a  patent 

iraprQvements  In,  4*9 
Crane's  wire-gauxe  lamps,  868 
Cranes,  east-iron,  remarkable  ease 

of  ftacture  of,  422.  488 
CroU's   patent  improvements  'in 

the  manufacture  of  gas,  212 
Croxte's  sea-water  distiliiug  ■  ppa- 

raiut,  622 
Crushing-mills,  Clav's  patent,  b%f 
,  Table  of  the  resistance  of 

materials  to,  279 
Cullen's  patent  rudders,  497 
Cultivator,  hand.  I  r.  Newington's, 

176 
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Cumberland's  cork  safety  raft,  326 
Cunningham  and  Garter's  atmo- 

spheiic  railway,  41 
Currying  leather,  Harshey*!  com- 

po»itionfor,141 
Curtains,  patent  tapestrr,  619 
Cutting-machine,    Leslie's,   481; 

Lomax's  patent,  525 
Cylinders,  Tarloi's  patent  for  en- 
graTlng,  187;  GlUott  and  Morri- 
son's, 305 

DidEln's  patent  improvements  in 
eleanalng  and  roasting  collbe,  22 
Davies's  fire-escape,  248 

(J.  and  O.)  patent  im- 


provementa    in  ateam-engines, 
545 

-  ( Js.)  patent  rotary  engine, 


9,  124,  291,  383,  942,  866,  475, 
487,  509,  542 
Daylsan  and  Symington's  patent 
proceasfordisiftfteting  clothing, 

Dawson's  patent  Improvement*  in 
musical  mstruments.  427 

Deane's  smoke-proof  drees,  449 

De  Bergue's  patent  improvements 
In  bridges  and  girders.  378 

Decolorising  gums,  Picciotto's  pa- 
tent process  for,  1 85 

Deeley's  patent  iron- smelting  fur- 
nace, 577 

De  la  Haye,  (Mr.  J.)  design  for  a 
marine  locooHitlve,  and  on  atrial 
naTigation,  393,  483,  586 

De  la  Rue's  patent  process  for  or- 
namenting paper  snrfiioea,  185 

Dench's  patent  iiot-house  roofing, 
212 

Deoieon's,  E.R.  Esq.,M.A.;  wheel- 
dividing  engine,  1 77 

Denman,  Lord,  and  Lord  Lynd- 
huTSt,  405 

Deodorising  compounds,  Collins's 
patent,  543 

Dering*!,  (Mr.O.E.,)  arrangements 
for  giving  nniformlty  of  action 
to  electric  clocks  and  telegraphs, 
487,  618 

Designs  for  articles  of  utility,  re- 
gistered, 24,  48,  71,  95,  119,  143, 
167,  191,  215,  288,  863,  287,  811, 
834,  358,  883,  406,  431,  453,  479, 
502,  527,  550,  575,  599,  623 

Dibbling  apparatus,  Ross's  patent, 
66 

Diekins'a  patent  warping  and 
beaming  machines,  621 

Dickinson's  patent  improvementa 
in  looms,  260 

Dillon'*  hydraulic  rams,  547 

Disinfecting,  Daviaon  and  Syming 
ton's  patent  proceaa,  181 ;  Col- 
Una's  patent  compounds,  54 « 

Distilling  sea-waier  apparatus, 
Crosse's,  622 

Docks,  dry  floiting,  Gilbert's,  142; 
Oougy's.  505 

Dockyard,  Sheemess,  Artesian  well 
at,  277 

Dommelt,  Mr.  E.;  on  railway  sig- 
nals, 137 

Door-aprings,  Smith'o  patent,  594 

Dottbliug-machines,  Martin's  pa- 
tent improvemente  In,  45 

Downe's  translation  of  Quetelet's 
Theory  of  Probabilities  (review >, 
517 

Drain,  the  egg-ahaped,  invented 
by  Sir  Samuel  Bentham,  277 

Draught,  cold,preventer,Clatton's, 
204 


Drawing'(flaz)  maeUnes,  Martin'a 
patent,  45  ;  Bailey's,  355 ;  Pair- 
bairn's,  426 

Drayton's  patent  glass-sflverlng 
process,  543 

Dredge,  W.  Esq.,  C.E. ;  Davies'a 
rotary  engine,  842,  475,  542;  on 
rotary  engines  (teview),  124; 
Smith's  yielding  sea-barrtera 
145;  on  frnpact,  as  exemplified 
in  pDe-drtvrag,  174;  rotary  and 
rpciprocating  engines,  222;  case 
of  fractured  cranes.  489 

Dress,  articles  of,  Nickels's  patont 
Improvements  In,  878 

fbatenings,  Cooper's  pateut, 

448 

,  Dee's  patent 

mode  of  making  up,  450 

Dressing-maddnes,  flax,  Martin's 
patent,  45 

Drilling-machine,  Watney  and 
Wentworth's  patent,  378 

Drivers  of  trundles,  Mr.  Baah- 
forth's  method  of  cutting  the 
te-th  of,  80 

Drums,  tin,  Wilson's  patent,  187 

Dry-docks,  floating,  Gilbert's,  MS; 
Gougy's,  505 

Duley's  patent  stoves,  548 

Dunn's  patent  steam-boiler  tempe- 
rature and  pressure  indicator, 
879 

Durability  of  timber,  neces^ty  of 
ezperimente  to  aseertain  the 
best  means  of  inrreasing,  557 

Dyeing  materials.  Young's  patent, 
568 

Dyanmometer,marlBe;  Mr.Steven- 
son's  experiments,  8 

Earih,  the,  new  theory  of  the  form 
of,  883 

— ,  the,  on  the  applicatton  of 
weight  to  test  the  figure  of,  415 

Eccentric,  anti-friction,  Mr.  W. 
Hall's,  445 

Ecclea  and  Bradshaw's  patent 
looms,  593 

Kddystone  lighthouse,  823,  582 

Egg-shaped  drain,  SirSamucl  Ben- 
tham the  Inventor  of,  277 

Effluvia-trap,  Beveriey*s,  185,221  ; 
Philips's,  162,  221 

Elastic  moulds,  190 

Ikbries,  Browo'spateiit,425 

Elastieity  of  spiral  springs  and 
bars  subjected  to  toraion,  160, 
207 

Electric  clocks,  Appold's  improve- 
ments In,  209,  303,  865,  449,  48f 
light,  Staite's  patent,  49, 


73.  538:  U  Moll's  patent,  91 ; 
Allman'a  patent,  306;  Mr.  Gil- 
lespie's mode  of  adjusting  the 
carbon  points,  485  •,  Mr.  Rutter 
on,  586 ;  Professor  Grove's,  opi- 
nion, 810;  American  editiea, 
287 

machines.  Blake's    im- 


provemente in,  574 
wires,  gutta  pereha  cover- 
ed, experimentt  on  the  inaolat- 

in^r  properties  of,  99 
Eleetrlciiy,  animal,  Eaymood'sex- 

per.menrs  on,  565 
— -,  Noad's  Lectures  on<re- 

vle«),6ll 
Eleetro-magneiic  motive  machine, 

HJorth's  patent,  ¥»,  433,  428, 

483,496 
Electro-telegraphy:  subaqueousap- 

plicatlon,  36 ;  Henley  and  Fos- 


tefa  patent  improvemenlR,  145, 
ia3»207:  Dublin  and  Holyhea'l 
tnlnnarine  project,  190;  Aicar- 
do'i  patent  improTements,  232, 
S44 ;  Bwan't  galvanic  batteries, 
359;  Dt.  Bacboffner't  improve- 
ments,  451 ;  Dering't  arrange- 
ments for  giving  uniformity  of 
aecioB,  487,  618  ;  Bakewell'a 
patent  impTovementa,  544 

Elevating  vater.  Winder's  patent 
Improvement  in,  142 

Ely's  improvements  in  caoutchouc, 
69 

Engineering,  mechanics  of,  Weis- 
bach's  (review),  277 

Law's  Rnditnents  of 

(review).  372 

Enghieers,  Mechanical,  Institution 
of,  491,  510 

Engraving  Burrsces,Tay tor's  patent 
improvements  in,  187 

Eouations.  congeneric,by  Professor 
xoang.  414 

Evans's  boitertloat.  142.  210 

Evapocation,  casein,  172,  S67,  690, 
615 

of   fluids,  Wright's 

patent  improvements  in,  356 

Explosion  of  the  "  Edward  Bates," 
65 

FlMton,  conjugate.  Professor 
Toung  on,  534 

Falrbalrn's  malleable  iron  girders, 
283 

Faraday,  Professor,  anecdote  of, 
448 

Fkstenings,  dress.  Cooper's  patent, 
449 

',  Ilcs's  patent  mode 

of  making  up,  450 

,  shutter,  Welsh's,  548 

Fatty  bodies,  Fontainemoreau's 
patent  improvements  in  treat- 
ing, 525 

Felspar,  potash,  THghman's  im- 
pnvements  In  decomposing.  357 

Fences,  Brslnard's  improvemenU 
In,  S5S 

Fenn's  double-headed  cylinder 
wrendi,60 

Fibrous  substances :  Martin's  im- 
provements in  preparing,  dress- 
ing, doubling,  drawing,  and 
twisting,  45;  BaQey's  improve- 
ments in  preparing,  combing, 
and  drawing,  855;  Lister's  im- 


provements in  preparing,  heck- 
ling, and  combing,  402;  Fair- 
bairn's  patent  machines  for  heck- 
ling, carding,  drawing,  roving, 
and  spinning,  426;  Welld's  pa- 
tent spinning  machine,  427 

FOes,  walker^  improvements  in 
cutting,  94 

Ffare- engines,  Improrements  in 
working,  800;  Baddeley's  uni- 
vettal  spreaders  for,  608 

—  eseape,  Davies's,  248 ;  Browne's, 
476,  531 ;  Gregory's,  531 

<—  Bsttbllshment,  London,  249 

Fire  proof  buildings,  Nssmyth's  pa- 
tent. 235;  Mr.  Braidwood's  opi- 
nion on,  237;  Porter^s  patent, 
542 

Fires,  London.  Mr.  Baddeley's- 
Report  on  for  1818,  245 

Firelock,  new  Prussian,  238 

Flambing  the  bows  of  ships,  567 

Float,  boiler,  Evans's,  142,  210 ; 
Penn*8  patent,  598 

Floating  bodies,  light  and  heavy, 
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on  the  eomparatlTc  velocity  of, 
by  Sir  S.  Benihain,  580 

-breakwaters,  Sir  Samuel 


Bentham's  experiments,  319 
-  dry  docks,  Gilbert's,  142 ; 


Gougy's,  505 

Flooring,  Are  proof,  Nasmyth 'spa- 
tent,  235 ;  Porter's,  542 

Flues,  improvements  in.  Burrows 
and  Holcroft's  patent,  425 

Fluids,  Wright's  patent  improve- 
ments in  evaporating,  356 

Flutes,  Dawson's  patent  improve- 
ments in,  427 ;  Clinton's,  596 

Fontainemoreau's  patent  continu- 
ous veneer  cutting  and  Joining 
machine,  193,217 

candles,  &c„ 

525 

■  hygienic  ap- 

paratus, 618 

Founding,  type;  Harris's  patent 
process  of,  403;  Newton's  pa- 
tent, 598 

Fourneyron's  turbine,  284 

Fowling- pieces,  history  of,  158 

Frearson's  patent  metal-bending 
machine,  28C 

Frew's  improvements  In  tele- 
graphs, 142 

Fuel,artiflcial,  Holland  and  Green's 
patent,  67,  232 

,  on  the  employment  of  asphal- 

tum  as,  358 

Fuller's  revolving  logarithmic 
scale,  107 

Fumes,  metallic,  Richardson's  pa- 
tent method  of  condensing,  189 

Furniture,  NIckels's  patent  im- 
provements in  articles  of,  573 

Furnaces;  Newton's  patent,  45; 
Grist's.  108,  116,  182;  Jukes's, 
182,  502;  Pollock's,  357;  Bur- 
rows and  Holcroft's,  425;  Ba- 
ker's steam-boiler,  441 ;  Coad's 
patent,  453  ;  Mr.  U.  Clarke's 
design,  484;  Bramwell  and 
Homersham's  patent,  602 ;  Bar- 
ker's, 648  ;  Deeley's,  577 ;  Ne- 
cessity of  the  supply  of  air,  591 

Galloway,  Commander,  R.N. ;  tes- 
timonial in  favour  of  Bush's 
patent  compass,  18 

's(Mr.£.)patent  improve- 
ments in  steam-engines,  186 

Galvanometers,  Jones's  improve- 
ments in,  516 

Garden  engines,  Mr.  Baddeley's 
universal  spreaders  for,  608 

Gardner's  patent  girder,  560 

Gas-burners,  Clark's  patent  im- 
provements in,  23 ;  Blddle's,  430 

,  camphtne,  apparatus,  361 

— — ,  cooling,  condensing,  and  pu- 
rllVing  machine,  Lillie's  patent, 
285 

Robertson's  patent  Improve- 
ments In  the  manufacture  of, 
43 ;  Coston's,  69, 236 ;  King  and 
Medhurst's,  116;  Croll's,  212; 
Hill's,  403 

Ifghtiog,  Mr.  Rutter  on  (re- 
view), 586 

—^  meters.  Barton  and  Clowes's 
universal,  25;  another  move- 
ment respecting,  112 

pipes.  Young's  patent  mode 

of  connecting,  188 

Gatchet's  hydraulic  ram,  69 

Gauge,  self-acting  safety,  for 
steam-boilers,  Roebllng's,  70 

Gauze-wire  lamps,  363 
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Generating  steam,   cate  In,  172, 
367.  5tf0.  615;   Bsger's  patent 
method  of,  261;  Wright's,  356; 
Burrows  snd  Holcroft's,  425 
George's  hollow  augers,  575 
Gilbert  and  Gay's  improvements 
in  caoutchouc  manufactures,  70 
Gilbert's  floating  dry  docks,  142 
Gillespie's  (Mr.  W.)  mode  of  ad- 
justing the   carbon   points  in 
electric  lighting,  484 
Qillott  and  Morrison's  patent  im- 

{irovements  in  ornamenting  cy- 
indrical  surfaces,  305 

Gin  roller,  Rurns's  patent,  543 

Girders,  iron,  Fairbairn's,  283;  De 
BeiKue'iP,  378 ;  Gardner's,  560 

Glass,  Newton's  patent  improve- 
ments in  the  application  of,  HO 

,  optical,  334 

pipes,  why  not  used  at  Gare- 

mont.  111 ;  Young's  patent  mode 
of  connecting,  188;  experiments 
on  the  strength  of,  375 

,  silvering,  Drayton's  patent 

for,  543 

Glased  surfiices,  Newton's  patent 
Improvements  In  the  application 
of,  140 

Gloves,  NIckels's  Improvements 
in  the  manufacture  of,  573 

Gold-weighing  machine,  Mr.  Cot- 
ton's, 446 

Goucher's  patent  threshing  ma- 
chine, 624 

Gouges,  Wilson's  patent,  285 

Gougy's  patent  floating  diy-doek, 
505 

Grain  cleansing  and  polishing.  Pal- 
mer's patent  machine  for,  44; 
Henderson's,  165;  Newton's,211; 
Ashby's,  380 

,  Bethell's  patent  process  for 

preserving,  187 

Grant  v.  Welch,  Margetson,  and 
Co.,  rmistration  law  case,  331 

Grates,  Newton's  patent,  45 

Gravitation,  Sir  Isaac  Newton's 
discoverv  of,  371 

Gray's  Life  Tables  and  Formula 
(review),  350 

Great  Seal  of  Ireland,  gutta  percha 
used  for,  64 

Greenstreei's  patent  hydraulic  en- 
gine, 643 

Greenwood's  rack  and  pinion  shut- 
tle, 36 

Gregory's  fire-escape,  631 

Grlmsley's  dragoon  saddle-trees. 

Grinder,  knif!»,  Horey's,  358 
Grinding  mills,  Adams's  patent. 

Grist's  patent  revolving  furnace, 
108, 116,  182 

Grove's,  Professor,  opinion  of  the 
electric  light,  210 

Gums,  Plociotto's  patent  process  for 
purifying  and  decolorlxlog.  185 

,  artificial,  Trneman's  patent, 

187 

Guns,  Mr.  Maudslay's  improve- 
ments in,  112 ;  Sir  8.  Bentham's 
mode  of  mounting,  on  the  non- 
recoil  principle,  130;  history  of 
(fowling  pieces),  158;  sew  Prus- 
sian musket,  238 

Gumey's,  Mr.  G.,  plans  for  pre- 
venting explosions  in  coal- 
mines, 615 

Gutta  percha  patents.  No.  ziv., 
Lorimer's,  47 ;  Pattern-book,  285 

— covexed     electric 
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vires,  oxperimenU  on  ihe  intu- 
latlng  properties  of,  i)t) 
GuUa  percha,  tubing,  238 


Halliday's  patent  improvements  in 
pyroUgneous  acid,  309 

Hail's  (Mr. W.)  anti-frlctlon  ecceo 
trio,  415 

Hammer,  steam,  Kirk's,  68 

Hancork's  ( M  r.  C.)  patent  improve- 
ments in  moulding  pla«tic  sub- 
stances, 1 16 

Hand,  artificial,  for  working  men. 
Sir  George  Cayley's,  289 

Uimdcock's,  Capt.,  patent  rotary 
engine,  380 

Harbours  of  refuge,  yielding  bar- 
riers for,  113,  151, 1»»,  319,354 

,  improTement  of,  by  Sir 

Sam.  Bentbam,  377 

Hardy's  patent  axles,  15$.  179 

Harris's  patent  improvements  in 
type-founding  and  casting,  430 

Hartley's  patent  spinning  ma- 
chines, 573 

Hart's  patent  improvements  in 
manuocturing  bricks  and  tiles, 
430 

Harvey's  apparatus  for  freeing  pot- 
ter's materials  from  iron,  301 

Heating  buildings,  Hitching's  hot- 
water  apparatus  for,  453 

Heckling  machines.  Lister's  pa- 
tent improvements  in,  402 ; 
Fairbalrn's,  425 

Henderson's  patent  grain- cleans- 
ing and  polishing  machine,  165 

Henley  and  Foster's  patent  electro- 
telegraphic  apparatus,  145, 163, 
207 

Hershey's  leather  currying  compo- 
sition, 141 

Hewitt's  patent  improvements  in 
railways,  163;  his  lost  patent,  184 

Hill's  patent  improvemeuts  in  the 
manufacture  of  salts  and  gases, 
403 

Hinges,    Brooman's    patent    im- 

i^rovemeots  in,  385 
slop,    Mr.,   on    Mr.    Dering's 
mode  of  giving   uniformity  of 
action  to  electro-clocks  and  tele- 


graphs. 618 
Hitching's 


Lltching's  hot-water  apparatus, 
453 

Hjorth's  patent  electro-magnetic 
motive-engine,  401?,  428. 433,  496 

Hoby,  Mr.,  on  tbe  construction  of 
the  permanent  way  in  railways, 
5U 

Hodgkinson's  experiments  on  cast- 
Iron  tubes,  283 

Hoe,  hand-row,  Dr.  Newington's, 
176 

Hoe'f  rotary  and  reelprocating 
printing  presses,  235,  236 

Hoisting  weights,  Roberta's  patent 
improvements  io,  67 

Bolms's  patent  printing  machines, 
621 

Holland  and  Green's  patent  artifi- 
cial fuel,  67,  232 

Holmes,  M.  J.,  Esq. ;  Appold's  im- 
provements in  electric  clocks,209 

Horse  Algebraicse,  by  James 
Cockle,  Esq.,  M.A.,  33,  104 

Horey's  knife-grinder,  358 

Hot-houses,  Dencb's  patent  roofing 
for,  212 

Hot-water  apparatus;  Hitchings, 

How's  salinometer,  228 
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Hunt  (R.,  Esq.)  on  animal  elec- 1 
tricity,  565 

Hydrant,  Speirs's,  486 

Hydraulic  engines,  Gatchet's  69; 
Walker's,  patent,  206;  Wood- 
cock's, 211;  Wheldon's,  235; 
tbe  Alport,  284;  GreensUeet's, 
543 ;  Dillon's,  547 

Hydrogen,  passage  of,  in  currents, 
through  solid  bodies,  205 

Hydrostatic  engine,  Warren's, 
156,  309 

Hygienic  apparatus,  Foutalna- 
moreau's  patent,  618 

Has'  patent  mode  of  making  up 
dress  fastenings,  ice.,  460 

Impact,  its  relation  to  statical 
pressure,  58 ;  as  exemplified  in 
pile-driving,  174 

Indeterminate  coefficients,  on  the 
application  of,  to  series  with 
alternate  signs,  by  Professor 
Young,  82 

Ink,  printing,  Pratt'i  patent,  116 

stands,  Kiddle's  patent,  619 

Institution  of  Mechanical  En- 
gineers, 491,  510 

Insulating  electric  wires,  Ri- 
cardo's  patent  for,  232 

Ireland,  new  Great  Seal  of,  64 

Iron  bars,  malleable,  Lee's  pa- 
tent, 162;  Shaw's  patent,  189 

bending  machine,  Frearson's 

patent,  286 

corrugated,    Porter's  patent 

mode  of  applying,  542 

girders,  JFairbairn's  malle- 
able, 283 

,  manufacture   of,   Stirling's 

patent,  improvements  in,  381; 
Schunk's  patent,  527 

Iron,  oxides  of,  Longmaid's  patent 
mode  of  treating,  426 

,  particles  o^  Harvey's  appa- 
ratus for  cleansing  potters*  clay 
from,  301 

rolling  millsi  Clay's  patent, 

597 

x— —  tubes,  cast,  Hodgkinson's 
experiments  with,  283 

Jacob's  patent  improvements  In 
printing  fabrics,  427 

Jacquard  machinery,  Mackenzie's 
patent,  138 

Jerwood,  J.,  Esq.,  M.A. ;  the 
planet  Neptune,  and  its  dis- 
covery, 86 

Johnstone,  (Mr.  F.,)  mode  of  split- 
ting sheets  of  paper  and  trans- 
ferring to  wood,  338 

Joints,  clasp  coupling,  West  and 
Thompson's  patent.  224 

,  pipe,  Bromsgrove.276 

Jones's  (Mr.  Thos.  L.)  improve- 
ments  in  building  and  propel- 
ling vessels,  70 

(Mr.  Dan.)  improved  gal- 
vanometers, 516 

Journals,  Schiele's  patent,  609 

Jukes 's  furnace,  182,  502 

Jurisprudence,  as  aifecting  arts 
and  manufactures,  4i05 

Kay,  John,  the  malhematiclan, 
memoir  of,  62 

Kempton's  patent  reflectors  and 
lamps,  450 

Kepler's  laws,  371 

Kesselmeyer  and  Mellowdew'tf  pa- 
tent improvements  in  velvets, 
429 


Keys,  piano-forte,  of  glass,  New- 
ton's patent,  140 
Kilns,  Swain's   patent  improve- 
ments in,  90 
King  and  Medhurst's  patent  gaa 

meter,  116 
Kirk's  steam  hammer,  68 
Kfrtley's  patent  railway  wheels,  66 
Knife-grinder,  Horey's,  358 
Knowlys's patent  improvements  in 
roasting  coflTee,  429 

Labels  for  passenger  luggage. 
Little's,  396 

"  Lactarine,"  Pattison'*  patent, 
333 

Lahaye's  railway  breaks,  69 

Lamb  and  Summers's  patent  im- 
provements in  steam  enginee, 
boilers,  and  pumps,  553 

Laroenaude's  patent  method  of  flK- 
itig  metal  letters  upon  glass,  66 

Laming's  patent  improvements  In 
the  manufacture  of  sulpburic 
acid  and  sulphur,  233 

hampt]  Arcner's  patent,  19; 
Clark's,  23;  Bedington  and 
Docker's  double  Argand,  180; 
wire  gauze,  362;  Mansfield's 
patent  Benzole  vapour.  400,529, 
581,  618 ;  Bright's  patent,  4t9— 
464;  Kempton's  patent,  450; 
Beale's,  618 

Lane  and  Taylor's  patent  rotary  en- 

Slne  pumps,  rudders,   breaks, 
;c.,  526,  532 

Lard,  Travis  and  M'Imies'*  pa- 
tent mode  of  packing,  619 

Lassel's,  (Mr.,)  astronomical  la- 
bours, 874 

Law  of  patents,  American,  as  re- 
gards foreigners,  541 

-p—  registrations.  Grant  v.  Welch, 
Margt'tson  and  Co.,  831 

Law's  Rudiments  of  Engineering 
(review),  372 

Lead,  (white,)  improvements  in 
the  manufacture  of,  Richard- 
son's patent,  189 

ores,  Young  and  Burgess's 

improvements  in  smelting  and 
refining,  211 ;  Pattinson's,  213 

pipe  machine,  Adams's,  648 

Leaden  shot,  history  of,  158 

Leather  currying  composition, 
Hershey's,  141 

Lee's  patent  improvements  in  the 
manufacture  of  malleable  iron, 
162 

ornamental 


designs,  576 

Le  Molt's  patent  electric  light,  01 

Leslie's  cutting  machine,  481 

Letter-press  printing,  Newton's 
patent  improvements  in,  91 

liCtters.  Lamenaude's  patent  me- 
tlmd  of  fixing,  upon  glass,  8t«  , 
66  ;  Newton's  patent  glass,  144) 

Life  Assurance,  Gray's  table  and 
formula;  (review),  350;  practice 
of,  351  i  indisputable  company, 
864 

Life,  Royal  Society  tot  th^  pro- 
tection of,  from  fire,  869 

Light,  electric,  Staite's  patent; 
49, 73, 538 ;  Le  Molt's  patent,  91, 
Professor  Grove's  opiuion,  219 : 
American  edition  of,  287;  All- 
man's  patent,  306;  Mr.  Gil3M- 
eie's  mode  of  adjusting  the  ear- 
on  poinU,  485:  Mr.  Rutter  on, 
586 

Lighthoote,  Eddyatooe,  328, 632 


LigfatUoose*,  Mr.  A«toii'i  pkn  for 
•dding  dbtingulsbing  lighU  to, 
801 

Lif  hting,  Archtr's  pateat  improvo- 
meoU  in,  19 

,  gM,  Mr.  Rutter  on,  586 

Lillie't  patent  liquid  ftitd  gas  puri- 
fTiog.  cooling*  and  condensing 
machine,  285 

Link-making  machine,  Frearsoo's 
parent,  286 

Liquid-manure  distributors,  ezpO' 
rimenu  with.  232 

Lister's  patent  improvements  in 
hecklifl^  and  combing  wool,  &c., 
402 

Little's  paaseager-lttggage  label, 
S93 

Uswellia  and  Hemman'a  patent 
cocks  or  Tadves,  501 

Locks,  Ne wall's  patent.  306.  824 

Locomotive  carriage  for  common 
roodf,  457 

— ,   marine,    Mr.  De   la 

Hayes'  design  for.  S93.  433,  536 

Log,  Masaey's  patent,  335 

,  steam,  of  the  Mississippi. 

abstractor,  136 

Logarithmic  scale,  Fuller's  revolv- 
ing. 107 

Lomvi  (\Ir.  James),  on  railway 
rating,  329 

's  (W.  R.)  patent  chaff  and 

vegetable  catting  machine.  52  > 

London  fires,  Mr.  Baddeiey's  re- 
port on,  for  1818.  245 

Fire  Establishment,  259 

Longmaid's  patent  mode  of  treat* 
ing  oxides  of  iron.  426 

l<ooms,  Dickinson's  patent  im- 
provements in,  260;  &ievier'i 
patent,  404;  Eceles  and  Brad- 
shaw's,  593 ;  Major's,  596 

Lorimer's  patent  improvements 
in  combining  gutta  perclia  and 
caoutchouc  with  other  materials, 
47 

Losh's  patent  improvements  in 
steam-engines,  235 

Lottjret  (M.)  on  the  passage  of  hy- 
drogen in  currents  through  solid 
bodies.  205 

Luggage-label,  Little's*  396 

Lyndhurst,  Lord,  and  Lord  Den- 
mao,  405 

Maegregor  (J.,  Esq.)  Sylva  Sy  I  va- 
rum NQva,  201 ;  improvement 
in  working  fire-en^nes,  300; 
railway  train  signals,  SOO ;  Ap- 

Edd's  electric  clocks,  303 ;  Dela 
aye's  marine  locomotive,  and 
use  of  balloons  for  military  pur- 
poses, 483 ;  MansOeid'tf  benxole 
▼ap'iur  lamp,  581 

Machinery,  Weisbach's  Mechanics 
of  (review),  277 

Mackenzie's  patent  jaequajrd  ma- 
chinery, 138 

Mackintosh's  patent  rotary  en- 
gine, 18 

M'Dougal  and  Rawson's  patent 
improTements  in  the  manufac- 
ture of  sulphuric,  nitric,  and 
oxalic  acids,  and  of  chlorine  and 
sulphur,  498.  t23 

Magnets,  divided  pole,  Henley  and 
Foster's  pat ent«  207 

Main  asd  Brown's  Marine  Engine 
(reviewX  582 

Major's  patent  loom,  596 

Malt  liquors,  Bethell's  patent  pro- 
ceta  for  piasenrlng,  187 
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Mansfield's  benxole  vapour-lamp, 

400,  529,  581,  618 
Manual  power,  on  the  employment 

of,  in  propelling  vessels  of  war, 

273.  329 
Manufactories,  application  of  the 

panopticon  principle  of  construc- 

iioQ  to,  294 

Sir  S.    Benthain'f 


system  of  relays  of  hands  for,  428 

Manure,  liquid,  distributors,  ex- 
periments with,  232 

Maps,  outline.  Tail's  patent.  571 

Martin's  patent  dressing,  drawing, 
and  twisting  machines,  45 

Masters's  patent  aerated  waters, 
bottles,  stoppers,  and  vent-pe^s, 
497 

Massey's  patent  log  and  lead,  355 

Matches,  Archer's  patent,  19 

Materials,  compression  of.  279 

,  Table  of  the  resistance 

of  to  crtxshing,  279 

Mathematical  periodicals,  contri- 
butions to  the  history  uf,  5.  267, 
466,  561 

Matteucci'8  researches  In  elcctro- 
phy&ioIo;;y,  CI 2 

Maudslay's  (Joseph,  Esq.)  improve- 
ment in  ordnance,  1 12 

M'Connell  and  Thornton's  patent 
improvements  in  sieam-en^iues, 
breaks,  couplings,  and  signn!- 
iztug,  HO 

M'Cormac's,  H.,  Esq.M.D. ;  case 
of  the  working  bakers,  106 

M'Sweeny's  (Dr.)  veatilatiug  ap- 
paratus, 201 

Me^l-dressing  machine,  Ashby's 
p)tent,3iO 

Measuring'  apparatus,  Massey's 
patent,  3j5 

Meat,  Bethell's  patent  process  for 
preserving, \61 

Mechanical  Engineers,  Institution 
or.  491,510 

Mechanics  of  Machinery  and  En- 
gineering, Weisbach's  (review), 
279 

Tomlinson's    Rudi- 


ments of  (review),  369 

Medworth  (Mr.  J.)  on  Slenson's 
steam-boilers  and  Evans's  boiler- 
floats,  210,  244 

Meglnnis's  Improvements  in  la- 
dies' corded  skirts,  574 

Metal-bendiug  machine,  Frearson's 
patent,  286 

rolling  mill.  Clay's  patent,  597 

Metals,  Napier's  patent  improve- 
ments in  the  manuracture  of, 
452;  Parkes's  patent,  476 

Metallic  compounds,  Stirling's 
patent,  381 

fumes,  Richardiou's  pa- 
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Mineral  substances,  Bethell't  pa- 
tent for  preserving,  187 

Mines,  ventilation  of,  Warburtoii's 
apparatus  f jr,  302;  Mr.  Guruey's 
plans,  615 

Mint  Commission,  The,  extracts 
from  the  evidence  taken  before, 
446 

Morcton's  prize  for  a  faat  printing 
mdchine,  334 

Motive  power,  improvements  in 
obtaining  and  applying,  Mack- 
intosh's patent,  18 ;  Asaert's 
401;  Hjorth's,  40i.  428,  433, 
496 ;  Tibbits's,  428,  490 

Moulding  plastic  substances,  Han- 
cock's patent  improvements  in, 

lie 

Moulds,  elastic,  190 

Mounting  guns  on  the  non-recoil 
principle.  Sir  8am.  Beotbam's 
plans  for,  130 

Moy  (Mr.  T.)  on  the  motion  of  the 
planets  and  aerial  navigation, 
439 

Muscular  constraction,  440 

Mu-sical  chime  clock,  Payne's  pa- 
tent. 399 

instruments,    Dawson's 


tent  mode  of  condensing,  189 
Metcalf  and  Halliwell's  patent  im- 
provements in  spinning,  163 
Metcalfe's  patent  chairs  and  aofiu, 

334 
Meteorological  tables,  suggestions 
for  the  formation  of  more  cor- 
rect, 539 
Military  surveying,   employment 

of  balloons  in,  398,  483 
Milk,  Bethell's  patent  process  for 

preserving,  187 
Millar's  and   Walker's  improved 

compasses,  514 
Mills,  crushing,  Clay's  patent,  597 
— ,  grinding,  Adams's  patent,477 
,  iron  rolling,  Clay's  patent,597 


patent  improvements  in,  427 
Musket,  new  Prussian,  2m 

Nail-making  machine,  Frearson's 
patent,  286 ;  Poole's  patent.  450 

Napier's  ( Messrs.  D.  and  J.)  patent 
improvements  in  mariners  com- 
passes, barometers,  tachome- 
ters, and  weighing  maclilnes,  92 
(James)  improvements  in 


the  manufacture  of  metals,  452 

Naphtha,  Wildsmiih's  patent  mode 
of  purifying,  620 

Nosrayth's  (Mr.  George)  patmt 
fireproof  rooliug  and  flouring, 
2.^5 

Navigation,  aerial,  327,  398,  439, 
483,  536 

,    Steam,    Woodcroft's 

History  of  (review).  13, 26 

Needles,  Walker's  patent  mode  of 
manufacturing,  597 

Neptune,  the  planet,  on  the  disco- 
very of,  by  J.  Jerwood,  Esq.M.A., 
86 

Newall's  patent  locks,  springs, 
and  rigging,  30G 

Newingtou's  (Dr.)  hand  row-hoe 
and  cultivator,  170 

Newson's  patent  trusses.  501 

Newton's  discovery  of  gravitation, 
371 

Newton's  patent  stoves  and  fur- 
naces, 45 ;  letter-press  printing. 
91 ;  application  of  glass  and 
glazed  surfaces,  140;  grain 
dressing  and  cleaning  machine, 
211  ;  manufacture  of  steel,  428  ; 
type  casting,  598 

Nicholson's  patent  wood  com- 
pressing machine,  308 

Nickels's  patent  improvements  in 
the  manufacture  of  gloves  and 
articles  of  dress  and  furniture, 
573 

Nitric  acid,  improvements  in  the 
manufacture  of,  M'Dougal  and 
Rawson's  patent,  49S.  523 

Nuad's  Lectures  on  Electricity 
(review),  612 

Norton  and  Cottle's  saw-setting 
machine.  334 

Numbers,  on  the  squaring  of,  61 1 

Ochta,  the  Panopticon  at,  295 


XVI 


INDEX. 


Optical  glau,  SS4 

Ordnance,  Improvements  in,  by 
Jot.  Maudsfay,  £iq.,  lit;  Sir 
Samuel  Bentham  on  the  non- 
recoil  principle  of  mounting, 
130 ;  hiBtory  of  leaden  (hot  and 
fowling  pieces,  158 

Ores,  lead,  Young  and  Burgess's 
patent  improvements  in  smelting 
and  refining,  21 1 

Organic  reproduction,  curious  ex- 
perhnents  in,  85 

Organs,  Dairaon's  patent  improve- 
ments in,  427 

Ornamenting  surfaces,  De  la  Rub'ii 
patent  method  of,  185;  Lee's 
patent,  574 

■  cylinders,   Taylor's 

patent,  187 

. ,      Gillott 

and  Morrison's  patent  for,  309 

Outlines,  Tait's  patent  method  of 
producing,  571 

Ovens,  coke,  Wilkinson's  patent, 
478 

Oxalic  acid,  M'Dougal'sand  Raw- 
son's  improvements  in  the  ma- 
nufacture of.  498,  523 

Oxides  of  iron,  Longmaid's  pa- 
tent mode  of  treating,  42G 

Packing  rings,  M'Connel  and 
Thornton's  patent,  HO;  Gallo- 
way's, 186 ;  Woodcock's,  211 

Paddle  wheels.  Tibbits's  patent 
feathering,  428 

Paints,  Spilsbury's  patent  im- 
provements in,  4S0 

Palmer's  patent  improvements  in 
corn  threshing  and  dressing 
machines,  44 

the 

manufacture  of  candles,  574 

Panopticon  principle  of  construc- 
tion, on  the  application  of,  to 
manufactories  and  schools,  294 

Paper  articles.  Church  and  Lewis's 
patent  improvements  In  manu- 
facturing, 426 

,  mode  of  splitting  sheets 

of.  and  transferring  to  wood, 
338 

,  Archer's 
patent,  501 

-  surfaces,  De  la  Rue's  patent 


process  for  ornamenting,  185 

Tait's    patent 


mode  of  producing  outlines  on. 

571 
Parker's  reacting  water  wheel,  236 
— »— — >  patent  improvements  in 

treating  metals,  476 
Passenger  luggage  label.  Little's, 

396 
Pasteboara  articles.  Church  and 

Lewis's  patent  mode  of  manu- 

fscturing,    427;    Tait's   patent, 

571 
Patent  law,  American,  as  regards 

foreigners,  541 
Patents,  new  English,  23,  48,  71, 

95,  110,  143,  166,  191.  214,  238, 

2 -Si,  287,  309,  834,  358.  382,  406, 

431,  453,  478,  502,  528,  549,  575, 

600,  622 
,  specifications  of,  18, 

43,   66,  90.    HI,  137,  162,   185, 

211,  232,  260,  285,  305.  335,  854, 

378,  401.  425,  449,  476,  497,  524, 

542,568,591,618 

-,  new  Irish,  120,  214,  310, 


453,  503 


810, 409,  503,  623 


Scotch,  129,  214, 


Patents,  recent  American,  68,  94, 
141,  190,  235,  357,  452,  547,  574 

— — ,  French,  decree  relative 
to,  213 

Pattinson's  patent  improvements 
In  treating  lead  ores,  213 

Patiison's  preparation  for  Hxing 
paints  on  woven  fabrics,  333 

Payne's  patent  musical  chhne 
clock,  399 

Peel's  (Sir  Robert)  remedy  for 
Irish  distress,  of  ancient  date, 
841 

Pencils,  Riddle's  patent,  618 

Pen-holders,  Gillott  and  Morri- 
son's patent,  305 

Penn's  improvements  in  st  cam 
engines,  598 

Pens,  Ri'idle's  patent,  618 

Pentagraphs,  Taylor's  patent,  187 

Pesth  suspension  bridge,  94,  184 

Philips's  eflluvia  trap,  162 

PIcciotto's  patent  method  of  puri- 
fying and  decolorising  gums, 
185 

Piers,  Beardmore's  patent  Im- 
proremcnts  in  constructing,  22 

Pile-cut  fabrics,  Curtain's  patent, 
619 

driving;  on  Impact,  as  exem- 
plified in,  174 

Pin-making  machine,  Frcarson's 
patent,  286;  Nicholson's,  338 

Pipes,  drain,  machine  for  making, 
397 

,    glass,   why   not   used    at 

Claremont.  ill 

,  Young's'patent  mode 

of  connecting,  184 

,  experiments  on  the 


strength  of,  275 

,  Bromsgrove,  Joint  and  fast- 
ening for,  276 

,  lead,  Adams's  machine  for 

making,  548 ;  Brown's,  397 

— — ,  tobacco,  Skertchley's  patent 
improvements  In  manufactur- 
ing, 20;  Steel  and  Britten's 
patent,  46 

Pipes,  water.  Smith's  patent  mode 
of  coating  with  coal  tar,  402, 
523 

Piston  packing  rings,  M'Conncll 
and  Thornton's  patent,  140; 
Galloway's,  186;  Woodcock's, 
211 

Planet  Neptune,  on  the  discovery 
of,  by  J.  Jerwood,  Esq.,  M.A., 
86 

Planets,  the,  on  the  motion  of, 
4S9 

Planing  machine,  Nicholson's  pa- 
tent, 308 

Plastic  substances,  Hancock's  pa- 
tent improvements  In  moulding, 
116 

Platinum,  its  nature  and  office, 
341 

Polhorion  clock.  Tanner's,  205 

Polishing  grain,  Henderson's  pa- 
tent machine  for,  165 

Pollock's  ftimace-registers,  357 

Poole's  patent  improvements  in 
making  casks,  163;  nail-making, 
450 

Porter's  patent  fireproof  floors 
and  roofs,  542 

Potash  felspar,  Tilghman's  Im- 
provements in  decomposing, 
857 

Potatoes,  Anderson's  patent  mode 
of  separating  the  varieties  of, 
476 


Potter's  materials,  Harvey's  appa- 
ratus for  cleansing,  ttom  particles 
of  iron,  300 

Poultry-house,  model,  9 

Power,  manual,  on  the  employ- 
ment of,  for  propelling  vesseia 
of  war,  273,  329 

-,  motive,  improvements  in 


obtaining.  Mackintosh's  patent, 
IS;  Asaert's,  401;  Hjorth's, 
409,  428,  433,  496;  TibbiU's. 
428,  490 

,  resisting.  Beat  tie's  pa- 
tent. 44 

Pratt's  patent  printing  Ink,  116 

Preserving  liquids  and  solids.  Ab- 
bey's patent  for,  119;  Bethell's, 
187 

Price's  Integral  and  Differential 
Calculus  (notice  oO>  304 

Printing  calico.  Young's  improve- 
ments in  the  materials  used  in, 
568 

cylinders,  Taylcr's  pa- 
tent, 187 

fabrics,    Jacob's   patent 

improvements  in,  427 

ink,  Pratt's  patent,  116 

■  machine,  the  "Times,** 


12;  Newton's  patent,  91 ;  Hoe's, 
235, 236 ;  the  Moreton  prize,  238, 
334 ;  Holm's  patent,  621 

-  woven  fabrics,  Pattison's 


patent  improvements  in,  333 
Probabilities,  Quetelet's  Theory  of 

(review),  517 
Propellers,  Smith's,  548 
Prussian  firelock,  new,  238 
Projectiles,  eflTects  of  velocity  in 

the  use  of,  370 
Propelling,      Improvements     in, 

Ross's  patent,  66;  Jones's,  70; 

Taylor's,   117;  Stevens's,    238; 

Sagers's,  261 

vessels  of  war,  on  the 


employment  of  manual  power 

f.r,  273,  329 
Pulley,  the,  what  is  gained  by  it  ? 

369 
Pumps,    Pumell's     patent,     00 ; 

Wheldon'n,  235 ;  Tibbits's,  428 ; 

Lane  and  Taylor's,  526, 5  32;  Ved- 

der  and  Vine's,  517 ;  Lamb  and 

Summers's,  553 
Purifying  gums,  Picciotto's  patent 

method  of,  185 
— —    naphtha,    spirits,    &c., 

Wildsmith's  patent  mode  of,  630 
Pumell's  patent  self-acting  ship's 

pump,  90 
Pyrollgneous  acid,  Halliday's  pa- 
tent improvements  in,  309 

Quetelet's  Theory  of  ProbabQitiea 
(review),  517 

Raft,  safety,  for  steamers,  Capt. 
Bullock's.  326,  377 

Railways:  Cunningham  and  Car- 
ter's atmospheric  system,  41; 
Browne's  balloon  scheme,  142 ; 
La  Haye's  breaks,  69 ;  M'Connell 
and  Thornton's,  140;  Tibbits's, 
428,  49U,  606 ;  Lane  and  Taylor's, 
526, 532 ;  Baines's  patent  chairs, 
493 ;  Wrighton's  patent  coupling 
Joint,  84;  construction  of  the 
permanent  way,  514;  the  law 
and  practice  of  rating,  329,  364  ; 
Nicholson's  patent  pin  and  tree- 
nail compressing  machine,  308; 
Hewitt's  patent  turn-tables,  163. 
1S4 ;  Baker  and  Ramsbottom'i:, 


630;  DoDimetl'tf  signals,  137; 
M'Connell  and  Thornton'*,  140 ; 
Macgregor's,  309 ;  Hewitt's  pa- 
tent switches,  163;  Baines'«, 
493 :  Kirtley's  patent  wheels,  66 ; 
Smith's,  235,  494,  310;  experi- 
ments on  the  resistance  of  aix  to 
the  »p)kea  of,  510;  Baker  and 
Ramsbottom's  patent,  620 

Ram,  hydraulic,  Gatchet's,  69; 
Dillon's.  547 

Ratchet  wrench,  Ashforth  and 
Co  .*«.  229 

Ratins,  railway,  829,  864 

Refining  lead  ores,  Young  and 
Burgess's  patent  improvemenis 
in.  211 

Reflectors,  Kempton's  patent,  450 

Refrigerators,  Lane  and  Taylor's 
patent.  526 

Refuge,  harbours  of,  yielding  bar- 
riers for,  118.  151.  198,  319 

Regbtered  designs  for  articles  of 
utility,  24,  48,  71,  95.  119,  167. 
191,  215.  238,  263.  287,  311,  334, 
358,  283,  40^^,  431,  453,  479,  502, 
527,  550,  575,  599.  623 

Registers,  furnace.  Pollock's.  357 

Registration  law  case ;  Grant,  v. 
Welch.  Margetson,  and  Co.,  331 

Relays  of  hands  in  manufactories. 
Sir  Samuel  Bentham's  system 
of,  438 

Reproduction,  organic,  curious 
experiments  in.  85 

Resietanre  of  malerials  to  crush- 
ing. Table  of.  279 

Resisting  power,  Beattie's  patent, 

Kespiratort,  Roofs  patent,  287; 
Robinson  and  Siems's,  305,  322, 
199,  440;  Roberts's,  322,  440; 
Deane's  440 

Rest,  wa^n,  Rogers's,  337 

Reymond's  experiments  in  animal 
electricity,  565 

Ricardo's  patent  improvements  in 
electro-telegraphy.  232,  244 

Richardson's  patent  improvements 
in  condensing  metallic  fumes, 
and  in  white  lead.  1 89 

Ridd  e's  patent  pencils,  pens,  and 
inkstands.  619 

Rigging*  ships',  Newall's  patent 
for.  3U6,  324 

R:n^,  packing,  M'Connell  and 
Thornton's  patent,  140;  Gallo- 
way's, 186;  Woodcock's,  211 

Rivers,  on  the  improvement  of,  by 
Sir  Samuel  Bentham,  372 

Roberts's  (Mr.  Richard)  patent 
improvements  In  clocks,  hoist- 
ing weights,  and  telegraphy,  67 

hood  and   mouUi-piece, 

322.  440 

Robertson's  patent  improvements 
in  the  manufacture  of  gas,  43 

— ^— improvements 

in  making  casks,  117 

—  in  consuming 

smoke,  423 

Robinson's  improvemeots  in  steer- 
ing vessels,  190 

and  Siems's  smoke 

respirator.  305,  322,  399,  440 

Rock  (Mr.  J.,  Jun  )  on  Burbury's 
safety  carriage,  227 

Roebling's  wire  ropes,  70:  self- 
acting  gauge  for  steam  boilers, 
70 

Roeers's  wagon  rest,  337 

Roller,  gin,  Bums's  patent,  543 

Rollers,  tin,  Witoon's  patent,  137 
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Rolling  machine,  Nicholson's  pa- 
tent, 3t;8  ;  Clay's,  597 

Roofing,  Dcncli's  patent,  212: 
Warren  and  Monzani's,  165;  Na- 
smyth's,  235;  Porter's,  542 

Roof's  patent  respirator,  2S7 

Ropes,  wire,  Roeblings,  70 

Roving  machines,  Fairbairn's  pa- 
tent improvements  in,  426 

Rowley's  patent  improvements  in 
the  manufacture  of  buttons,  213 

Royal  Academy,  Woolwich,  appli- 
cation of  the  psnoptlcon  princi- 
ple of  construction  to,  295 

Society,  the,  405 

Society  for  the  Protection  of 


Life  from  Fire,  259 
Rudders,    Cullen's    patent.     497; 

Lane  and  Taylor's,  526,  532 
Rutter  (Mr.)  on  gas-lighting  and 

the  electric  light  (review),  586 

Sack  holders,  Cooch's  patent,  166 

Saddle  trees,  dragoon,  Grimsley's, 
857 

Sayer's  patent  Improvements  in 
generating  steam  and  in  pro- 
pelling, 261 

Salinometer,  How's,  228 

Salts,  Tilghman's  improvements 
in  decomposing  and  obtaining, 

,  Hill's  patent  improvementi 

in  the  manufacture  of,  403 

Saumarez,  Richard,  Esq.,  the  late, 
anecdote  of,  333 

SaW'Setting  machine,  Norton  and 
Cottle's,  334 

Sawing  machine,  Cochran's  patent, 
313,  344,  405 

Scale,  lo;;arlthmic.  Fuller's  revolv- 
ing, 107 

Schicle's  patent  cocks  or  valves, 
axlc9,  journals,  and  bearings,  &02 

Schools,  application  of  the  p.i- 
nopiicon  principle  of  construc- 
tion to,  294 

Schunck's  patent  improvements 
in  the  manufacture  of  iron  and 
recovery  of  tin,  527 

Sea-barriers,  yielding,  113,151,198, 
319,  354 

water,  Crosse's  apparatus  for 

distilling,  622 

Seal,  Great,  of  Ireland,  new,  64 

Sealing-wax,  Chree's  patent,  213 

Seed,  Bethell'M  patent  method  of 
preserving,  187 

Scries,  remarks  on,  by  Professor 
Young,  82, 153. 182,  229 

Sewell  (Mr.  W.)  on  the  loss  sus- 
tained by  blowing,  in  steamers, 
536 

Shaw's  patent  iron  bars,  189 

Sheemess  dockyard,  Artesian  well 
at.  277 

Shellaberger's  improvements  in 
randies,  94 

Ship  bows,  flambing,  567 

building,  Sir  Sam.  Bentham's 

model  vessel,  39;  Jones's  im- 
provements, 70;  Tuer's  improve- 
ments, ."^57 

pump,  Purnell's  Rclf-acting, 

114 

Ships  of  war,  on  the  employment 
of  manual  labour  in  propelling, 
273, 329 

rigging,  Newall's  patent,  306, 

324 

,  apparatuses  for  ventilating, 

Biram  8  patent,  1 ;  Dr.  Mac- 
sweeny'i  and  Dr.  Hale's,  2,61 ; 
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Dr.  Bagofs,  81 ;  Mr.  Aytoun's, 
114 
Shoes,  improvements  in  the  manu- 
facture  of.  Thomas's  patent,  114; 
Clark's  426 
Shot,  leaden,  history  r>f,  158 
Shutter-fastenings.  Welsh's,  548 
Shuttle,  rack  and  pinion,  Green- 
wood's, 36 
Siemens's  (Mr.  Werner)   experi- 
ments on  the  insulating  proper- 
ties  of   gutta  percha   covered 
electric  wire.  99 

(Mr.  W.  C.)  improved 


surface-condenser,  241 

Sievier's  patent  improvements  in 
warping  and  weaving,  404 

SignaKs,  railway,  137.  140,  300 

Silvering  glass,  Drayton's  patent 
process  for,  543 

Simpson  and  Bhipton's  patent  im- 
provements in  steam-engiuei, 
165 

Sims's  patent  steam-wheel,  559 

Skertchly's  patent  improvements 
in  bricks  and  tobacco  pipes,  &c., 
20 

Skirts,  ladies'  corded,  Meginnis's 
improvements,  574 

Smeaton  and  the  Eddystone  light- 
house, 323,  532 

Smelting  lead  ores,  Young  and 
Burgess's  patent  improvements 
in,  211 

Iron  ores,  Deeley's  patent 


furnace  for,  577 

Smith,  T.  Esq.,  C.E.:  on  Steven- 
son's experiments  with  the  ma- 
rine dynamometer,  3 ;  impact,  its 
relation  to  statical  pressure,  58 ; 
yielding  searbarrlers,  198;  re- 
markable case  in  the  fracture  of 
cast-iron  cranes,  422 

Smith's  (Mr.  A.)  patent  mode  of 
coating  water-pipes  with  coal- 
tar,  40i2.  523 

• (E.)  patent  window- 
blind  and  door  springs,  594 

(H.)  patent  railway 

wheeh,  235,  494.  510 

(1.)  propellers,  548 

( W.  H. )  yielding  bar- 
riers for  harbours  of  refuge,  113, 
151,  198.319,  .S54 

Smoke,  Robertson's  patent  im- 
provements in  the  consumption 
of,  429 

respirator,  Robinson  and 


Sicm&'s,  3U5,  322,  399,  440  ;  Ro- 
berts's 322,  440 ;  Deane's,  440 

Soap,  Caxtelain's  patent  improve- 
ments in  the  manufacture  of,  47 

Society,  Royal,  405 

,  for  the  protection 

of  life  fh>m  fire,  259 

Sofas,  Metcalfe's  patent  improve- 
ments In,  354;  WinAeld's,  426 

Spanner,  ratchet,  Ashforth  and 
Co.'s.  229 

Spark-arresters,  Brown's,  70 

Specifications  of  recent  English 
patents.  18,  43,  66,  90,  114,  137, 
IG2,  183,211,  232,  260,  285,  305, 
.'^13,  3j»,  378,  401,  425,  449,  476, 
497.  524,  542,  568,  591,  618 

Sp^irs's  hydrant,  483 

Spihbu'y's  patent   improvements 

in  paints,  430 
Spinning-machines,    Metcalf  and 

Halliwell's  patent  improvements 

in,  164 ;  Fairbairn's,  426 :  Weild's, 

427;  Hartley's,  573 
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Spirits,  Wildimith'f  pfttant  mode 

of  puriiying,  620 
Splitting  sheets  of  paper,  modes 

of.  3)8,  501 
Spooling-machine,  Young's  pstent, 

546 
Spoons,  Wallace's  improrements 

ID  manufacturing,  549 
Spreaders,    Baddeley's  unirersal, 

for  fire  and  garden  engines,  608 
Springs,  air,  Bcattie's  patent.  44 

,  Newall  s  patent,  306, 3M 

,    spiral,    elasticity    and 

strength  of,  ICO,  207 

for  window-blinds  and 


doom.  Smith's  patent,  695 
Squaring  of  numbers,  611 
Staite's  patent  electric  light,  49,  73, 

539 
Statical  pressure,  on  the  relation 

•f  impact  to.  58 
Stays,  Thomas's  pstent,  1 14 
Steam,    Beauregard's  patent   im- 
provements in  generating,  66 

■  boiler*,  Stenson's  patent, 
68,  97,  121,  169,  210.  231,244; 
Roebling's  self-acting  safety- 
gauge,  70;  Evans's  improvements 
in  regulating  the  height  of  water, 
142;  Dunn's  patent  improve- 
ments in  indicating  the  tempera- 
ture and  pressure,  379 ;  Baker's 
improvements  in  furnaces,  441 
Steam  engines  :  Davles's  rotary.  9, 
125,  291,  333.  842,  SC6,  475,  487. 
509,547;  oscillating  and  Ame- 
rican and  English  pendulum,  1 1 ; 
Mackintosh's  patent  rotary  and 
reciprocating,  18;  Beauregard's 
patent,  66 ;  Stenson's  patent,  68, 
97,  121,  169,  210,231,  244.  275; 
Black's  rotary,  94;  Dredge  on 
Rotary  Engines  (review),  124  ; 
M'Connell  and  Thornton's  pa- 
tent locomotive,  140;  Simpson 
and  Shiptun's  patent,  165;  Var- 
ley's  patent.  166;  rotary  and  re 
ciprocating  engines,  178,  222; 
Galloway's  patent.  18G  ;  Wood- 
cock's patent,  211;  Losh's  pa 
tent,  235;  Sleinens's  improved 
surface  condenser,  241;  Sager's 
patent  locomotive,  261 ;  Want 
and  Vemum's  patent  oscillating 
cylinder  locomotive,  265;  Haod- 
cock's  patent  rotary,  3S0;  Bur- 
rows and  Holcrolt's  patent,  425 ; 
TIbbeU's  patent roUry,  428,490; 
locomotive  carriage  for  common 
roads,  457;  Stephenson  and  Co.'s 
express  engine,  494;  Lane  and 
Taylor's  patent  rotary,  526,  532 ; 
J.  at.d  G.  Davies's  patent,  545; 
Armstrong's  patent,  546;  Lamb 
and  Summers's  patent,  553; 
Sims's  patent  wheel,  559 ;  Main 
and  Brown's  "Marine  Engine" 
review),  582 ;  Penn's  patent,  598; 
Weild's  patent  rotary,  599 
Steamer's  safety-raft.  326. 377 
Steam,  generation  of.  Sager's  im- 
provements in,  261  ;  Wright's, 
356;  case  in.  172,  367,  690,  615; 
Burrows  and  Holcroft's,  425 
Steam-gauge,  Galloway's  patent, 
lb6 

governor,    Simpson    and 

Sliipton's  patent,  165 
■  hammer.  Kirk's,  68 

log  of  the  Mississippi,  ab- 

sUact  of,  1 36 

■  navigation,     Woodcroft's 

History  of  (f«view),  13,  26 


Stesm  piatons,  M<Connell'i  patent, 
140  ;  Galloway's,  156  ;  Wood- 
cock's, 186 

,  surcharged,  carbonisation 

of  wood,  by,  607 

valves,  throttle,  Simpson 

and  Shipton's  patent,  165  ;  Var- 
ley's  patent,  166;  Galloway's 
patent,  186 

vessels:  the  *•  Ed  ward  Bates," 

explosion  of,  65 

'  Emmet  «nd  Bruns- 


wick," (race)  90 

,  ••  Oarlaind,"  268 

,   Holyhead  packets, 


262 


,  "  Mississippi,"  186 

,  "New  Star,"  262 

,  "Sarah  Sands."  59 

,  on  the  ventilation 

of,  114;  on  the  loss  sustained  by 

blowing,  in,  536 

Stevens's  improve- 


ments in  constructing,  propell- 
ing and  turning,  v38 

wheel,  Sims's  patent,  559 

Steel  and  Britten's  patent  improve- 
ments in  the  manufacture  of 
tobacco-pipes,  46 

Steel-bending  machine,  Frearson's 
patent,  286 

Steel,  manufacture  of,  Newton's 
patent  improvements  in,  428 

Steering  vessels,  Robinson's  im- 
provements in,  190;  CuUen's 
patent,  497 

Steinkamp's  patent  improvements 
in  the  manufacture  of  sugar,  91 

Stenson's  patent  improvements  in 
steam-engines  and  boilers,  68, 
97,  121,  169.  210,231,244.275 

Stephenson's  tubular  bridges,  279, 

591 
■         and  Co.'s  express  en- 
gine, 494 

Stevens's  improvements  in  con- 
structing, propelling,  and  turn- 
ing, 23H 

Stevenson's  experiments  with  the 
marine  dynamometer,  3 

Stirling's  patent  improvements  in 
iron  and  metallic  compounds,  381 

Stitching,  Thomas's  improvements 
in,  114 

Stockings,  elastic,  Brown's  patent, 
425 

Stoppers,  Young's  patent,  188 

Stoves,  Newton's  patent,  45;  Du> 
ley's,  543 

Sugar,  improvements  in  the  ma- 
nufacture of,  Steinkamp's  pa- 
tent, 91 ;  Clement's,  499 

Sulphur,  improvements  in  the 
manufacture  of,  M'Douirai  and 
Rawson's  patent,  498,  523 

Sulphuric  acid,  Laininji's  patent 
improvements  in  the  manufac- 
ture of.  233;  Hill's,  403; 
M'Dougal  and  Rawson's,  498, 
523 

Surface  condenser,  Mr.  W.  C.  Sie- 
men«'s  improved,  241 

Surveying,  military,  on  the  em- 
ployment of  balloons  in,  398,483 

Suspension-bridge,  Pesth,  94,  184 

Swain's  patent  improvements  in 
kilns,  90 

Swan's  galvanic  batteries,  358 

Switches,  Hewitt's  patent,  163; 
Baine's.  492 

Sylva  Sylvarum  Nova,  201 

Symbols,  slgebraical,  292, 339,  462, 
634,  584 
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Tachometers,  Napier's  patent,  92 ; 
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Tait's  patent  mode  of  producing 
outlines,  571 

Tanner's  polhorion  clock,  305 

Tapestry,  Curtain's  patent,  619 

Taps,  Masters's  patent  for,  497 ; 
LlewelMn  and  Hemmans's,  501  ; 
Schiele's,  502 

Tar,  coal,  Smith's  patent  mode  of 
coating  water-pipes  with,  402, 
523 

Tate,  (T.  Esq.)  on  the  most  econo- 
mical form  of  a  building,  173; 
Integral  and  Differential  Calcu- 
lus (review),  303,  830 

Tayler's  (Captain)  floating  brtak- 
waters,  310 

Taylor's  (J.) patent  Improvements 
in  propelling,  117 

(J.)patent  method  of  en- 
graving cylinders,  187 

Teeth  of  drivers,  method  of  cutting 
80 

,  artificial,  Truman's  patent, 

187 

Telegraphs,  Roberts's  patent  im- 
provements in,  67  ;  Frew's.  142 ; 
{See  also  Electro-Telegraphy) 

Tessarine  algebra,  by  James 
Cockle,  Esq.,  M.A.,548 

Therapeutic  applications  of  elec- 
tricity, 612 

Thomas's  patent  improvements  In 
the  manufacture  of  stays,  boots, 
and  shoes,  114 

Thomson,  (J.,  jun.,  Esq.  M.A..)on 
the  elasticity  and  strength  of 
spiral  springs  and  bars  subjected 
to  torsion,  16",  207 

Thomson's  (W.  R.)  patent  aiirial 
wheels.  522 

Threshing-machine,  Palmer's  pa- 
tent, 43;  Goncher's,  524 

Tlbljett's  patent  improvements  In 
obtaining,  applyimr,  andcontroli- 
Injr  motive  power,  428,  493,  604 

Tile-machine,  firown'8,397;  Hsrt's 
patent.  430 

Tilghman's  improvements  in  de- 
composing and  obtaining  salts, 
.157 

Timber,  durability  of,  necessity  of 
a  series  of  experiments  to  ascer- 
tain the  best  means  of  increas- 
ing, 557 

sawing  machine,  Cochran's 

patent,  313,  344,  405 

"  Times"  printing-machine.  12 

Tin-drums,  or  rollers,  Wilson's 
patent,  137 

,  recovery  and  treatment  of, 

Schunck's  patent,  527 

Tobacco-pipes,  Skertchley's  patent 
improvements  in  the  manufkc- 
tura  of,  20;  Steel  anu  Britten's, 
46 

Tomlinson's  Rudiments  of  Me- 
chanics (review)  369 

Trap,  effluvia,  Beverley's,  135,  221 ; 
Philips's,  162,  221 

Travis  and  M'lnnes's  patent  mode 
ofpacking  lard,  619 

Treenail  compressing  machine, 
Nicholson's  patent,  808 

Truman's  patent  artificial  gams 
and  teeth.  187 

Trusses,  Newson's  patent,  501 

Tubes,  cast  Iron,  Hodgkinson's, 
experiments  with,  283 
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TubM,  meUllie,  Wlnfleld  and 
Ward's  patent,  26<l|:  York's, 498 

Tubular  bridges,  StephensoB's, 
279,  591 

TiMi^s  improrementt  in  buildlnir 
vessels,  357 

Turbines,  Foomejrron's,  CadUl's, 
and  Whitelaw's,  284 

Tuna-tebles,  Hewitt's  patent,  163, 
181 

Tuttoo'«  patent  mode  of  construct- 
ing buildinfrs,  573 

Twisting  machines,  Martin's  pa- 
tent improTements  in,  45 

Tylor  and  Son's  cup  and  ball  for 
ball  cocks,  444 

Type-founding,  Harris's  patent 
iraproTementa  in,  430;  New- 
ton's, 59S 

Utility,  articles  of,  registered,  24, 
48,  71.  95,  119,  167,  191,  215, 
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and  Shiptons'  patent,  165 

-and  exhaust, Varley's 


patent,  166;  Galloway's,  186 
-,  water,  Speirs's,  486 


Vanes,  glass,  Newton's  patent,  140 

Varlej's  patent  improvements  in 
steam  engines,  166 

Vedder  and  Vine's  tilting  pumps, 
547 

Vegetable  cutting  machine,  Lo- 
ii.ax's  patent,  525 

Vaiuted  cloth.  Brand's,  575 

Velocity,  on  the  comparative,  of 
light  and  heavy  floating  bodies, 
by  Sir  S.  Bentham,  5h0 

,  eflects  of,  in  the  use  of 

projectiles,  370 

Velvets,  improvement  in  manu- 
facturing, Jacob's  patent,  427; 
Kesselmeyer  and  Mcllowdew's, 
429;  Curtain's  patent,  619 

Veneer- cutting  and  joining  ma- 
chine, Fontainemoreau's  patent, 
193,  217 

Ventilating  apparatus,  Biram's 
patent,  I  ;  Dr.  Macswceny'a 
and  Dr.  Hale's,  2,  61  ;  Dr. 
Bagot's,  81 :  Mr.  Aytoun's,  114; 
Mr.  Warbirton's,  302 ;  Mr. 
White's.  397 

Vent-peg,  Masters's  patent,  497 

Vessels;  Sir  Sam.  Bentham's 
model,  38 ;  Jones's  improve- 
ment in  building  and  propelling, 
70;  on  the  employment  of  ma- 
nual power  in  propelling,  273, 
329 

[of  capacity].  Young'* 

patent  improvements  in  closing, 
168 

Vice-boxes,  Wright's  patent,  212 

Vices,  Wilkinson's  patent,  621 

Vkrfette  (M.)  on  the  carbonization 
of  wood  by  surcharged  steam, 
607 

Wacon,  baggage,  amphibious,  of 

Sir  8.  Bentham,  604 

,  rest,  Rogers's,  357 

Walker  and  Millar's  compasses, 
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Walker's  (H.)    patent    improve- 


ments  In  manufacturing   nee- 
dles, 597 

-^—  (J.)  patent  hydraulic  en- 
gine, 206 

—'  (R.)  ImproTements  in 
catting  flies,  94 

Want  and  Vemura'a  patent  oscil- 
lating cylinder  locomotive,  265 

Warburton's  mine  ventilating  ap- 
paratus, 302 

Warping,  Sievier's  patent  im- 
provements in,  404;  Dickins's, 
621 

Warren  and*  Monzani's  patent 
bridges,  aqueducts  and  roofing, 
185 

Warren's  (G.  C.)  hydrostatic  en- 
gine, 156,  284,  309 

Washer,  cutting  machine,  Bal- 
four's patent,  477 

Water-closets.  Armstrong's  pa- 
tent, 543;  Tutton's,  573 

Water,  mode  of  reguLiting  the 
height  of,  in  steam-boilers, 
Evans's,  142 

pressure  engine,  Warren's, 

156,309;  the  Allport,  284 

,  sea,  Mr.  Crosse's  apparatus 

for  distilling,  622 

-  whefls,  Boyden's,  91 ;  Par- 


ker's reactin{r.  236 

Watney  and  Wcntworth's  patent 
drilling-machine,  378 

Wax,  scaling,  Cltree's  improved, 
213 

Weale's  Rudimentary  Treatises  on 
the  Arts  and  Sciences,  Tomlin- 
son's  Mechanics,  369;  Law's 
Eugineerin;,',  372 

Weaving,  Mackenzie's  patent  im- 
irovementsin,  138;  Dickenson's 
260 :  Sievier's,  404  ;  Eccles  nnd 
Bradsbaw's,  593;  Major's,  59G: 
Curtain's,  619 

Wedge-compressing  machine,  Ni- 
cholson's patent,  SOS 

Weighing-machines,  Napier's  pa- 
lent,  92;  Mr.  Cotton's  (gold), 
446 

Weight,  on  the  application  of,  to 
test  tiie  figure  of  the  earth,  4 1 5 

Weights,  Roberts's  patent  im- 
provements in  hoisting,  67 

Weild's  patent  spinning  machine, 
427  ;  patent  rotary  engine,  5U9 

Weisbach's  Mechanics  of  Ma- 
chinery and  Engineering  (re- 
view), 279 

Well,  Artesian,  at  Sheemess  dock- 
yard, 277 

Welsh's  shutter  fastenings,  548 

West  and  Thompson's  patent  clasp 
coupling  joint,  224 

Wheel-dividmg  engine,  177 

,  paddle,  Tibbits's  patent  fea- 
thering, 42S 

,  steam,  Sim's  patent,  559 

Wheels,  railway,  Kirtley's  patent, 
66;  Smith's,  235,  494,  510;  ex- 
periments on  the  resistance  of 
air  to  the  spokes  of,  5. 10;  Baker 
and  Ramsbottom's,  620;  Thom- 
son's aerial,  52  i 

,  water,  Boyden's,  94 ;  Par- 
ker's. 236 

Wheldon's  patent  pumps,  235 

Whitelaw's  turbines,  284 

White  lead,  Richardson's  patent 
improvements  in  the  manufac- 
ture of,  189 

White's  boot-crimps,  452 


White's  chinmey<>top,  396 

Wicks,  Bright's  patent,  439, 464 

,  candle,  4*7,  548 

Wickstead's  (Thomas,  Esq.,  C.E.) 
report  on  Baker's  stram-boiler 
furnaces,  441 

Wild:imith's  patent  mode  of  puri- 
fying naphtha  spirits,  &c.,  620 

Wilkinson  (Thomas,  Esq.;)  contri- 
butions to  the  history  of  mathe- 
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561 :  memoirs  of  John  Kay,  the 
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endale,  the  Lancashire  mathe- 
matician, 387 
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(W.)  patent  vices,  621 
Wilson's   patent   tin    drums    or 
rollers,  137 

patent  chisels  and  gouges. 
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Winder's  improvements  in  elevat- 
ing water,  142 

Winding  machine.  Young's  patent, 
546 

Window-blind  springs,  Smith's 
patent,  594 

cleaning,  Browne's  patent 

•*  balconlieu"  for,  476,  531 ;  Gre- 
gory's, 531 

Winfleld  and  Ward's  patent  im- 
provement in  tubes,  260 

Wintield's  jiatent  bedsteads, 
couches,  and  sufas.  426 

Wire-gauze  lamps,  3(33 

rope«,  Roebling's,  70 

Wires,  electric,  gutta  percha  cover- 
ed, experiments  on  the  insulat- 
ing properties  of,  99 

,  Ricardo's  patent  im 

provements  in  insulating,  232, 
244 

Wulfenden  (J.)  the  Lancashire  ma- 
thematician, memoir  of,  387 

Wood,  carlMnization  of,  by  sur- 
charged steam,  007 

compressing  machine,  Ni- 
cholson's patent,  308 

,  preservation  of,  Bethell's 

patent  for,  187 

Woodcock's  patent  improvements 
in  steam  and  hydraulic  engines, 
211 

Woodcroft's  History  of  Steam  Na- 
vigation (review),  13,  26 

Wool,  improvements  in  preparing, 
heckling,  and  combing,  Bailey's 
patent,  355;  Lister's,  402 

Woollgar  (J.  W.  Esq.)  on  railway 
rating,  3G4 

Woolwich,  Royal  Academy,  appli- 
cation of  the  panoptican  prin- 
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I      229 
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I      ing  fluids,  35ti 
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BIRAM'S  PATENT  VENTILATOR. 


▼OL.   L. 


when  in  me,  iU  poBition  is  as  shown  in 
the  <bawing8,  hot  it  may  be  set  at  right 
aaf^es  te  the  position  there  showo^  so 
that  the  plates,  FF,  serve  to  keep  the 
wind-wheel  to  the  wind,  when  in  use,  or 
from  the  wind,  when  not  required.  Mo- 
tion is  comniunioated  from  the  wind- 
wheel  by  means  of  berelled  wheels  at  I, 
by  the  shaft,  H,  passing  through  the 
hollow  shaft,  C,  to  the  horisontal  Tenti- 
kt]ng-iAMl,Y,  plaoed  in  the  funnel— the 
lower  end  of  H  mtiDg  in  a  thimble  in  the 
stay,  J.  K  is  a  resuming  weight,  whieh 
may  be  moved  baek wards  or  forwards  on 
the  lever,  L,  and  is  intended  to  baianee 
the  nlsta,  F,  on  the  opposite  side  of  the 
hooa,  and  also  to  coonteraet  the  fbcee  of 
the  wind  upon  W,  ao  that  the  flood  may 
revolve  more  freely. 


DSSOAXFTION  07  AN  APPABATUS  VOK  VSMTILATINO  SHIPS  AND  PVBUO  BVXLDINOa. 
BT  BBMJAMIN  BIBAM, 

Sir, — In  last  week's  Magasine  is  a 
description  of  a  method  of  ventilating 
ships,  by  Dr.  M*Sweeny.  I  have  long 
thought  it  possible  to  ventilate  the  holds 
and  cabins  of  vessels  thoroughly,  and  am 
persuaded  that  an  apparatus  something 
like  what  is  desoribed  in  the  aecomna- 
nying  PJKper  would  accomplish  that 
object.  You  will  perceive  that  it  is  one 
application  of  the  patent  which  I  took 
out  a  few  yean  ago.^  Under  cireum- 
stanoes  like  that  of  die  unfortunate  and 
melancholy  case  of  the  LwuUmderry 
steamer,  there  would  be  wind  in  abund- 
ance to  turn  the  wheel ;  indeed  generally, 
at  sea,  there  would  be  sufficient,  but  m 
case  of  a  dead  calm,  the  ventilator  might 
be  moved  by  the  descent  of  a  weight,  or 
by  the  action  of  a  spring  attach^  to  a 
proper  arrangement  of  wheels.  The 
contaminated  air  of  a  crowded  the- 
atre might  he  verv  rapidly  withdrawn 
through  the  roof  by  the  same  means. 
The  quantity  of  air  paaaing  through  the 
funnel  might  be  regulated  to  the  greatest 
nicety  by  means  of  a  throttle  valve  within 
the  funnel. 

If  you  think  favourably  of  the  plan,  I 
should  feel  obliged  if  you  will  give  it  a 
place  in  the  Maganae. 

I  am.  Sir,  yours^&c, 

BlMf,  BSBAIC. 

Wentworth,  Dw.  M,  ISiS. 

DescHptioH, 

Fig.  1  is  a  plan ;  flg.  2,  a  side  aectional 
elevation ;  fig.  3,  an  end  elevatlan. 

A  is  a  funnel  prolonged  to  a  aonsider- 
able  height  above  ^  roof,  of  the  build- 
ing, or  the  deok  of  a  veassL  If  on  a 
vessel,  it  should  be  enffieiently  high  to 
allow  the  hood,  B,  to  revolve  freely,  clear 
of  mens'  heads.  C  k  a  hoUaw  vertical 
shaft,  fixed  at  the  inside  of  the  hood, 
and  retained  in  its  place  br  Uie  atay^  £; 
the  bottom  end  of  the  idian  is  accnrataly 
turned  to  fit  into  two  circular  h^esln 
the  stays,  D,  D',  the  hood  being  sup- 
ported upon  D  on  a  cellar  underneath 
the  suy,  £.  FF  are  two  thin  sheets  of 
iron,  or  thin  boards,  retained  at  their 
proper  distance  by  one  or  two  iron  rods,  6, 
which  serve  to  keepthe  mouth  of  the  hood 
from  the  wind.  W  is  the  wind- wheel, 
fixed  in  a  frame  on  the  top  of  the  hood ; 
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YBirrnjLyioN  of  antps  and  bvildinos. 

However  eflicacious  may  be  Dr.  Mae 
Sweeny's  mode  of  ventilating  ships  where 
bat  Urn  persons  are  on  bmrd,  it  could 
hardly  suffice  where,  as  in  the  Lomdom-' 
derriff  a  steerace  is  crowded  with  human 
beings.  For  cUie  respiration,  two  gal- 
lans  of  ahr  per  minute  are  required  for 
aaeh  individual ;  for  a  hundred  persons, 
between  five  and  six  thousand  hogsheads 
every  twenty-fonr  hours.  It  cannot  be 
supposed  that  this  quantity  could  be 
regularly  sapplied  otherwiae  than  by 
artificial  naeana. 

In  1811,  in  ooosequence  of  a  reference 
to  Sir  Sanrael  Bratham,  he,  in  a  Minute 
of  the  11^  Angust  of  that  year,  made 
the  following,  amongst  other  observa- 
tions on  the  subject  of  the  ventilation  of 
ships :  '*  The  nlode  which  seems  best 
adupiad  to  answer  the  purpose  effectually 
fs  that  proposed  by  Dr.  Hales,  namely, 
the  extraction  of  the  foul  air  by  means 
of  a  machine  which  he  calls  a  ventilator, 
•rhich  really  is  a  kind  of  wooden  air- 
pump,  but  of  verv  simple  construction, 
easy  of  repair,  and  reqmring  little  power 
Co  work  it  Such  ventilators  were  ordered 
for  general  use  in  his  Migesty's  fleet  in 
or  soon  after  the  year  1756 ;  which  ven- 
tilators, with  very  little  alteration,  are 
now  used  under  the  name  of  White's 
Extractors. 

'*  On  an  attentive  perusal  of  Dr.  Hale's 
book  on  tibe  sul;|iect,  as  well  as  from  my 
own  observations,  it  appeals,  however. 
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tfMt  kfs  menw,  ••  ftir  at  regardB  tbe 
CKbftetioii  of  the  foal  air,  would  be  found 
raffieient,  if  the  use  of  them  were  per^ 
•rrercd  in ;  yet  no  eontriTanoe  has  hi* 
tlwrto  been  introdneed,  adequate  to  the 
MBf  and  regslar  admisaion  of  freah  air 
to  anpplj  the  ]daee  of  that  whieh  has 
been  extraetod ;  ao  that»  in  acme  eaaes, 
wkfle.the  fiml  air  haa  been  extracted 
horn  one  part  of  a  ship,  still  worse  air 
bfla  been  drawn  in  firom  other  parts.** 

To  aapply  tlilt  defieieney,  Sir  Samuel 
added,  ^^Itaeeraa  desirable  that  two  sets 
oC  pipes  or  tnmks  shoald  be  laid  through- 
ant^  hafing  apertnres  opening  into  every 
eleoe  compartment ;  one  of  these  sets  of 
pipes  being  those  subservient  to  the  ex- 
traotioa  of  tiie  fenl  air,  to  lead  to  a  fixed 
irantUatar  placed  at  that  end  of  the  ship 
where  room  can  best  be  spared;  the 
■udn  pipe  of  the  other  set  of  pipes  for 
Am  conveying  fresh  air  into  the  several 
nompartmentB)  to  be  brought  up  on  the 
i|oartsr-deck  or  forecastle,  where  most 
oat  of  the  way,  and  clear  of  foul  air.*' 

Hie  owners  of  vessels  employed  for 
iIm  conveyance  of  numbers  of  steeraae 
passengers  on  shwt  voyages,  cannot  be 
expeeted  to  incur  much  expense  in  lay- 
ing such  pipes  as  would  afford  a  suffi- 
ciency of  f^sh  air;  neither  could  any 
of  the  crew  be  spared  to  work  an  air- 
munp ;  yet  limiting,  in  passage  vesseb, 
ne  means  of  ventilation  to  such  as  are 
aheap  and  practicable,  Dr.  Hales's  in- 
vention maybe  taken  as  theground-irork 
an  which  to  proceed  in  the  contrivance  of  a 
anitaUe  apparatus.  In  the  steerage  itself 
of  such  vessels,  there  might  be  fixed  a 
simple  and  cheap  air-pump  to  extract 
the  foul  air,  throwing  it  upwards  through 
a  trunk  opening  above  the  deck,  that 
tmnk  carried  high  enough  to  prevent 
tfia  entrance  of  a  sea.  The  air-pump 
iaself  to  be  worked  within  the  steerage 
hf  a  winch,  or  other  simple  contrivance. 
It  can  hardly  be  conceived  but  that 
amongst  the  passengers  many  would  be 
Ibnnd  willing  to  work  this  pump,  were  it 
only  for  their  own  comfort,  so  that  no 
part  of  the  crew  need  be  employed  in 
this  service. 

¥or  the  supply  of  fresh  air  another 
trunk  might  be  brought  down  from  above 
tfirough  the  ceiling  of  the  steerage  ;  but 
aa  cold  air  coming  in  one  stream  upon 
Ae  passengers,  might  l>e  injurious  to 
them,  the  opening  of  the  trunk  might 
W  above  a  nlse  ceiMng,  perforated  with 


holes  of  increased  size  as  they  become 
more  distant  from  the  trunk.  Thus,  the 
fresh  air  would  be  spread  equally  over 
the  whole  steersge. 

But  it  is  not  only  such  a  calamity  as 
that  which  befel  the  Londandeny^  which 
calls  for  ventilation  on  board  passage 
vessels;  for  whece  immediate  death  does 
not  ensue  fbr  want  of  it,  disease  is  a  very 
frequent  consequence— fevers  engen- 
dered on  board,  or  caught  iVom  others, 
perhaps  but  slightly  ill,  often  affect  pas- 
sengers after  they  come  ashore. 

n  might  be  well  worth  while,  for  ma- 
nufacturers at  our  seaports,  to  contrive 
and  fabricate  very  simple  air-pumps  of 
diflerent  sizes,  so  cheap,  so  easily  fixed, 
and  so  little  inconvenient,  that  the  gene- 
rality of  ship -owners  might  wilungW 
adopt  them.  Great  nicety  of  workman  • 
ship  is  not  necessary ;  they  might  be  ot 
wood,  or  of  metal;  the  valves  for  the 
entrance  and  exit  of  foul  ur  of  course 
large ;  and  the  apparatus  not  liable  to  be 
easuy  put  out  of  order,  or  to  be  damaged 
by  coarse  usage — this  would  be  indispen- 
sable. 

It  may  be  added,  that  the  same  mode 
of  ventilation  might  be  advantageously 
employed  In  the  case  of  many  structures 
on  land,  especially  those  in  which 
crowded  assemblies  meet  It  would 
have  the  advantaffe  of  being  dbtinct 
from,  and  independent  of  any  apparatua 
for  heating,  so  that  while  the  requisite 
amount  of  foul  air  should  be  to  a  cer- 
tidnty  withdrawn,  the  supply  of  fresh 
air  might  either  be  heated  in  winter  or 
cooled  in  summer,  as  might  be  thought 
expedient ;  and  as  to  expense,  the  hire 
of  a  labourer  to  work  the  air-pump  would 
hardly  amount  to  the  cost  of  fuel  where 
ventilation  is  procured  by  means  of  fire, 
or  to  the  interest  of  money  expended 
in  apparatus  for  obtaining  of  a  natural 
draught  of  air.  A^crowded  church,  for 
instance,  might  thus  have  its  vitiated 
atmosphere  withdrawn,  and  be  supplied 
with  pure  air  in  lieu  of  it,  at  that  dcffree  of 
temperature  most  suitable  for  the  health 
and  comfort  of  the  congregation. 

^  M.  S.  B, 

THB  MARINS    DYNAUOMBTIR.— MR. 

stsvensok's  EXPSRIMBNTS. 
Sir,  —  Within    the   limil^  to  which 
science  has  been  applied  to  the  arts,  per- 
haps fewjnstances  occur  where  the  want 
of  experimental  knowledge  is  more  sen- 
b2 
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sibly  felt,  than  in  that  department  where*- 
in  uie  results  of  the  marine  dynamo- 
meter were  intended  to  supply  it.  And 
if  those  results  are  still  found  inadequate 
to  fill  up  that  want  which  every  engineer 
at  all  connected  with  marine  works  must 
forcibly  have  felt,  it  will  no  doubt  be 
remembered  that  the  course  of  experi- 
ments detailed  by  Mr.  Thomas  Steven- 
son, and  inserted  at  p.  436,  vol.  xlviii., 
Meeh.  Mag.,  are  merely  the  first  trials 
of  an  instrument  which  promises  much ; 
and  probably  only  preliminarv  to  more 
ample  and  accurate  detaUs,  which  may 
fairly  be  expected  from  the  eminent  en- 
gineer who  nas  taken  up  the  subject. 

In  a  recent  article  m  your  Magazine 
from  the  pen  of  your  able  correspon- 
dent, Mr.  Dredge  (p.  538,  vol.  xlix.), 
the  author  admits  the  value  of  the  ex- 
periments already  made,  but  is  appre- 
hensive that  an  erroneous  application 
of  them  has  been  made  in  practice ; 
and  proceeds  to  a  discussion  of  the  sub- 
ject which  appears  to  me  both  accurate 
and  original— nowever,  I  may  doubt  its 
applicability  to  the  point  under  consider- 
ation. Assigning  the  mean  pr$$SHre 
upon  the  spring,  he  truly  shows  the 
work  done  through  a  given  space  by  that 
mean  pressure,  which  is  not  only  a  con- 
venient expression  for  expended  power, 
but  ths  only  means,  I  believe,  known  to 
these  countries  for  estimating  all  motive 
force.  Tet  I  apprehend,  that  were  we 
able  to  turn  the  results  of  the  marine 
dynamometer  to  any  practically  useful 
purpose,  that  it  is  not  the  mean  but  the 
maximum  force  of  the  spring  that  we 
should  deal  with,  regarding  that  force  as 
the  effect  of  an  impact.  If  that  maxi- 
mum force  can  be  depended  upon  as  the 
expression  of  anything  definite,  it  must 
be  the  ^atest  shock  exerted  by  the  sea ; 
and  as  It  is  essential,  and  perhaps  suffi- 
cient, that  the  engineer  ensure  to  his 
building  the  requbite  moment  of  stability 
beyond  the  greatest  shocks  recorded, 
it  would  appear  unnecessary  in  this  par- 
ticular case  to  consider  the  work  done 
over  the  space  described  by  the  spring. 

With  regard  to  the  experiments  re- 
corded in  Mr.  Stevenson's  paper  above 
referred  to,  I  confess  I  find  many  things 
which  appear  extremely  unsatisfactory. 
It  is  clear  (p.  437,  vol.  xlix.)  that  he 
holds  the  same  opinion  as  Mr.  Dredge 
does,  that  a  dynamical  force  cannot  be 
represented  by  a  statical  pressure,  and 


admits  the  objection  to  referring  the  ka* 
pubive  action  of  the  sea  to  the  pressure 
of  a  dead  weight  But  in  the  same 
column  he  has  shown,  that  by  far  the 
greater  part  of  the  force  exerted  upon 
the  spring,  must  have  been  derived  from 
the  velocity  of  the  waves.  Now,  if  the 
action  of  the  waves  of  the  tea  partici- 
pates of  the  nature  of  impact^  and  Chat 
there  is  an  admitted  objection  to  oompar* 
ing  that  impact  With  statical  pressure, 
dMs  not  a  confusion  of  effects  follow 
which  must  go  far  to  deprive  the  experi- 
ments of  that  value,  which  alone  could 
be  useful  to  the  practical  man,  when  he 
must  recollect  that  the  results  were  ob- 
tained by  reference  to  this  admittedly 
objectionable  standard  of  comparison  ? 

In  considering  the  degree  of  accuracy 
which  might  fiiirly  be  attached  to  these 
experiments,  and  the  application  of  the 
information  they  unfold  to  practical  pur* 
poses,  another  difficulty  presents  itself  to 
my  mind,  arising  from  the  omission  of 
a  point  of  important  information  in  Mr. 
Stevenson's  paper,  and  which  I  coneeife 
envelopes  the  whole  subject  of  these  ex« 
periments  in  ambiguity.  It  is  easy  to 
imagine  this  marine  instrument  finnlr 
bolted  to  a  wild  rock  in  the  sea,  and  sucn 
a  hurricane  blowing  from  the  westward 
as  occurred  upon  the  29th  March,  1845 ; 
the  instrument  registering  upon  that 
occasion  a  pressure  of  three  tons  per 
square  foot.  ,But  I  apprehend  tliat 
nothing  certain  can  be  hiferred  from  this 
information  without  at  the  same  time 
knowing  the  angle  at  which  the  axis  ef 
the  instrument  was  inclined  to  the  direC" 
tion  of  the  wind^  a  curcumstanoe  no- 
where alluded  to  in  Mr.  Stevenson'a 
account  of  his  experiments.  I  do  not 
say  this  essential  element  was  altogether 
overlooked ;  nor  do  I  say  that  had  it 
been  so,  the  Harbour  of  Refuge  Com- 
missioners would  not  have  detected  that 
the  truthfulness  of  the  indications  of  the 
instrument  depended  upon  thb  element; 
but  for  the  purposes  of  illustration,  and 
in  the  absence  of  all  reference  to  the 
point,  I  may  be  permitted  to  assume  that 
the  element  was  neglected. 

Let  AB,  in  the  annexed  figure,  repre- 
sent the  disc  of  the  instrument  »  one 
square  foot  (see  p.  436,  vol.  xlviii.);  PX 
the  direction  of  the  axis,  and  QP  the 
direction  of  the  wind  when  the  instru- 
ment registered  three  tons.  AJao,  let  9 
be  the  angle  of  inclination  of  (he  axis  to 
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sapporing  the  force  to  hftve  acted  in  the 
direction  of  the  axis : — 


the  windy  and  P^  the  pressare  which 
would  have  been  exerted  upon  the  diac, 

Then  P.  cop.  6»tbe  dimiBiahed  force  In  the  direction  QP ; 
And  P^  ooc.'  a»3  torn,  the  forao  aetnally  registered  In  the 


diieetion  of  the  azli.— .-.  P^ » 


8  tone 


ooi.«0 


>  the  force  per  iqiiare  foot, 


wfaleh  the  instrument  would  hare  regis- 
tered supposing  the  direction  of  the 
wind  had  cdncided  with  that  of  the 
axis;  but  which  direction  may  have 
been  inclined  to  the  axis  for  anything 
we  know  to  the  contrary. 

If  we  now  suppose  the  direction  of 
the  wind  during  the  gale  of  the  29th 
Marefa,  1845,  to  have  been  inclined  to 
the  axis  of  tiie  instrument  at  an  angle  of 
45°  when  the  registered  pressure 
MDOQUted  to  three  tons  per  square  foot; 
then 

3  tCNIS 

eo  that  an  unit  of  surface  perpendicular 
to  the  direction  of  the  wind  would  sus- 
tain a  pressure  precisely  double   that 


which  the  same  unit  would  sustain  when 
inclined  to  that  direction  at  half  a  right 
angle,  and  more  or  less  as  the  angle  of 
inclination  varied. 

It  appears  to  me,  therefore,  that  un- 
less this  angle  of  inclination  were  accu- 
rately observed  and  used  in  calculating 
the  results  of  the  marine  dynamometer, 
the  experiments  are  of  no  practical 
value ;  and  if  the  exact  bearings  of  the 
axes  of  the  instruments  were  observed  in 
each  case,  and  the  angle  of  inclination 
used  in  reducing  the  experiments  to  their 
final  values,  it  does  appear  strange  that 
Mr.  Stevenson  Is  silent  upon  that  im- 
portant point.    Very  truly  yours, 

T.  Smith. 

Brldgeton,  Wexford, 
Dec.  28, 1848. 


(Contlniied  firom 

Xlll.  ^Tlu  MathmMtician. 

Origim, — ^This  excellent,  and  in  some 
fespeeta  extraordinarv  periodical,  waa 
begun  in  the  eventful  year  1745,  when 
the  "yoong  Fketender  '*  waa  headW  his 
galkmt  Highlanders,  and  doing  batUe  to 
fiain  the  orown  of  his  ancestors,  and 
when  •« Heath"  «<  the  half- nay  Can- 
tain  of  Invalids'*  wa8*heading  his  feeble 
bttod  of  Diarians  and  a89umi$kff  the 
direetiam  of  the  mathematical  studies  of 
^lis  oomtry.    **  Hit  vumleiice  towards 
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page  524,  vol.  xllx.) 


Simpson  and  hb  friends,"  is  said  b^ 
Prorea 


Leyboum,  "  to  have  exceeded 
all  bounds,"  and  hence  the  MathemaH" 
dan  is  supposed  to  have  been  begun  in 
order  to  supply  an  antidote  to  the 
malignant  virtu  of  the  editor  of  the 
Diary  and  his  associates.  The  most 
eminent  geometer  of  our  oountry,  and 
whose  opinion  is  authority  on  these  sub- 
jects, has  observed,  that  "from  the  etruO' 
tare  of  the  volume  itaelf,  it  would  appear 
that  it  was  only  intended  to  carry  it  on 
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for  a  limited  time  and  for  a  special  pur- 
pose. The  announcement  in  the  title 
page  rather  expressed  the  intention  than 
the  result,  and  this,  too,  may  account  for 
the  90  questions  given  whilst  200  were 
promised.  Besides  the  work  was  dis- 
continued on  Simpson's  being  appointed 
editor  of  the  Dtary,  These  observa- 
tions render  the  traditional  opinion  ex- 
tremely probable,  and  if  such  were  rea% 
the  case,  the  conductors  of  the  work 
acted  **  with  great  delicacy  and  temper." 
Convinced  of  the  probity  of  their  course, 
and  confident  of  ultimate  success,  they 
appnear  to  have  rested  satisfied,  with  op- 
plosing  the  simple  majesty  of  truth,  to  the 
complicated  decrepitude  of  error.  Nor 
were  their  ezpectattoos  disappointed; 
the  eotfp  de  grace  of  the  '*  Half-pay  Gap- 
tain'*  in  the  prize  question  for  1753  re- 
sulted in  his  complete  annihilation,  and 
the  "  MarshaPs  baton**  was  tranferred  to 
the  abler  hand  of  his  silently  efifectiye 
and  talented  opponent.  The  editors  them- 
selves declare  that  "  neither  vanity  nor 
interest  were  the  motives  to  this  under- 
taking, but  the  pure  love  of  genuine 
truth.  To  evinoe  this,  we  have  chosen 
Magna  ^t  Veritas  et  prtsvalebit,  for 
the  motto  of  our  frontispiece :  and  if  in 
some  future  numbers  our  zeal  for  truth, 
and  indignation  to  see  the  public  im- 
posed on  by  paralogisms,  should  prompt 
us  to  criticise  upon  some  late  mathema- 
tical performances,  wherein,  if  we,  or 
anv  of  our  correspondents,,  should  in- 
dubitably point  out  their  errors  and  im- 
perfections, and  discover  the  true  solu- 
tions, we  hope  the  candid  world  wUl 
approve  the  attempt;  and  that  those 
precipitate  authors  who  so  eagerly  rush 
on  to  fame  will  deem  it  a  salutary  moni- 
tion for  them  (as  it  will  really  be  in- 
tended) to  have  a  more  cautious  regard 
for  truth,  by  adhering  to  the  true  princi- 
ples of  science,  and  preserving  a  iust 
and  logical  reasoning  in  their  deductions 
therefrom.  In  the  interim,  we  recom- 
mend to  their  consideration  rash  Phae* 
ton's  daring  attempt  and  dire  disaster, 
and  also  this  adage,  '  ne  suior  ultra 
erepidam,***  The  oonohiding  passages 
of  this  extract  have  been  supposed  to 
apply  to  Mr.  Heath  and  his  abettors,  and 
if  the  preceding  hypNOtbesis  be  correct, 
the  supposition  is  not  improbable.  They 
willt  however,  equally  apply  to  the 
author  of  die  Analyst^  against  whose 
work  thepoM  of  the  ^  Dissertatioiis  on 


Qeometry"  appears  to  be  directed.  Hie 
work  was  discontinued  with  the  sixth 
number,  and  forms  an  octavo  volume  of 
VIII +  401  pa^es. 

Editors. — Principal  editor,  Mr.  Ed- 
ward Rollinson,  subsequently  editor  of 
the  Ladies^  Diary ;  and  most  probably 
assisted  by  Simpspn  and  Turner. 

WiUi  respect  to  the  real  editorship  of 
this  periodical,  there  is  unfortunately 
nothing  but  internal  evidence  to  guide 
us.  Tradition  is  in  favour  of  Simpson  ; 
and  this  by  reason  of  its  being  handed 
down  to  us  through  such  trustworthy 
channels  as  Hutton,  Leyboum,  and  Gre- 
gory, becomes  of  paramount  importance, 
and  ought  not  to  be  set  aside  by  any 
minor  considerations.  Turner,  too,  has 
been  suspected,  but  there  appears  to  be 
fewer  reasons  for  this  opinion  than  the 
former ;  for  whilst  Rollinson  and  Simp- 
son rarely,  if  ever,  appear  as  contribu- 
tors, the  name  of  Turner  occurs  in  the 
first  number,  and  he  may  be  said  to 
have  furnished  by  far  the  greatest  portion 
of  the  work.  That  Simpson  was  mft- 
mate  with  Rollinson  is  well  known,  and 
that  he  assisted  Turner  in  his  investiga* 
tions  (as  Emerson  is  said  to  have  assisted 
Heath)  is  all  but  certain  :  for  if  we  atten- 
tively examine  the  dates  of  the  publica- 
tion of  Simpson's  works,  we  cannot  &il  to 
observe  that  the  questions  proposed  by 
Turner  about  the  same  periods  have  a 
remarkable  similarity  to  the  subjects 
which  would  very  naturally  be  most 
familiar  to  Simpson's  mind.  Again; 
problems  10,  11,  17,  20,  28,  40,  58,  and 
76,  are  such  as  Simpson  might  be  ex- 
pected to  propose,  and  most  probably 
are  all  his  own,  but  it  is  an  extraordinary 
fact,  and  strongly  corroborative  of  the 
preceding  supposition,  that  Turner's 
solution  to  problem  76,  is  expanded 
into  Section  ix..  Part  2,  of  the  second 
edition  of  Simpson^ s  Fluxions,  published 
in  1750.  The  lemma  of  the  solution  is 
prop.  2  of  the  work ;  the  fl^re  is  copied 
in  toto,  and  the  notation  is  identical  It 
may  also  be  further  remarked  that  fit 
Turner's  solution  toprob.  88,  a  reference 
is  made  to  one  fit  Simmon's  papers  on 
the  subieot  of  projeotiles  prmnoush  io 
its  publication  in  the  Philosophicai 
Transactions,  which  evidently  could  not 
have  been  the  ease  without  Simpson's  ex- 
press permission  and  assistance.  *'  That 
the  Moihematician  was  in  a  areat  degree 
under  Simpson's  eoatror*  is  otoee  ipp»- 
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rcnty  but  Um  floUowing  reaions  appear  to 
go  ftr  to  prove  Uiat  Rdlinaon  was  the 
T€mt  editor  of  the  work. 

1.  His  nsiae  appears  in  the  LadUtt 
Ihwy,  qoes.  889,  under  the  sigoatiire 
'•  Br-ln,'^  and  be  ako  sol? es  prob.  86  in 
tiM  Maikmmtieimm  under  the  slightlj 
disKQised  anagraa,  •'BosniUoQ,"  wUeh 
had  been  proposed  in  dM  pre?ioiis  nam* 
berby'^B.*'  It  if  therefore  most  pvo« 
baUe  that  to  Bollinson  belong  all  the 
qocstlons  and  aotadons  nnder  the  slgoa- 
tare"R." 

9.  In  the  sohitlon  to  prob.  3,  p.  93, 
an  alhision  is  made  by  **B"  to  one  of 
Tamer's  residts  in  soeh  a  manner  as 
wonld  only  be  done  by  one  who  had  the 
nmnaflement  of  the  worl^. 

8.  In  the  sohition  to  prob.  6,  p.  96, 
Tamer's  sohition  is  eompltiBd^  and  two 
tfaaorems  added  by  "  R.,"  which  is  what 
an  editor  would  natorally  do. 

4.  In  prob.  8,  p.  98,  the  same  *<  B." 
fnelades  tn  his  own  solotion  a  constme* 
tion  whieh  had  been  given  to  the  same 
problem  by  "  Tyeho  O^oniensis ;"  whieh 
IB  what  none  bat  an  editor  would  attempt 

6.  In  aeeordanee  with  the  praetioe  of 
die  timeSf  the  method  of  calculation  is 
giren  to  most  of  the  geometrical  ques- 
tions ;  where  this  has  not  been  done,  the 
omission  is  snpplied  by  "  B."  as  in  the 
eolation  to  pron.  11,  p.  102. 

6.  l?here  solutions  have  not  been 
veeeiTed,  the  dsflcieney  is  supplied  by 
<'B.,"aainpn>b.l8,  p.  111. 

7.  As  the  number  of  correspondents 
sMre  ee,  the  signature  "  R."  disappears 
altogether ;  as  might  be  expected. 

j^r  these  reasons,  then,  the  name  of 
Bcdlinson  hss  been  placed  Jint  on  the 
Usl  of  editors,  and  it  remains  for  those 
faaterested  in  such  matters  to  deeide 
whether  they  possess  sufficient  force  lo 
set  aside  the  tradUumal  evidence  pre- 
▼ioosly  alladed  to ;  it  may,  howerer,  be 
added  that  the  eminent  authority  before 
quoted,  to  whose  Judgment  the  preceding 
has  been  submitted,  declares  he  "  can 
see  nothinc  which  can  fairly  be  urged 
aninst  it,'  and  anything  therefore  less 
tSan  jfroof  positive  will  be  insufficient 
to  reTerae  the  arrangement. 

Cbn/enls. — The  first  number  contains 
m  "  Dissertation  upon  the  Origin,  Pro- 
gress, and  Improvement  of  Geometry;" 
a  series  of  propositions  on  the  parabola ; 
and  a  ooDeetion  of  problems  to  be  an- 
awcfnd  ip  the  next  nnmber.    The  i 


ceeding  numbers  each  contain  adissertn- 
tion,  propositions  on  the  conic  sections, 
answers  to  the  problems,  and  new  ones 
for  solution.  The  first  dissertation  treats 
of  the  progress  of  geometry  among  the 
ancients,  and  lays  down  the  methods  of - 
comparing  eurvilineal  figurea  as  prao- 
tised  by  Archimedes  and  Cavalerius. 
The  second  and  third  dissertations  con- 
tinue the  sulneet,  and  notice  the  advaneea 
made  by  WaUis  and  Barrow.  The  fourth 
dissertation  contains  *'  a  Familiar  and 
Pers^cnoos  Account  of  the  Nature  of 
Eluzions,  and  the  Method  of  assigning 
thehr  BeUtions  by  Finite  Magnitudes.^' 
The  fifth  continues  the  subject,  and  the 
sixth  oontains  **  the  Applkation  and  use 
of  the  Method."  With  regard  to  the 
authorship  of  these  dissertations,  scarcely 
a  gi|ess  can  be  haxarded.  ''As  far  as 
one  can  judge  from  the  atyle,  they  might 
be  written  either  l^  Simpson,  Turner 
or  Bollinson,  or  by  neither,  or  jointly  by 
all,"  and  this  appears  to  be  all  that  can 
be  said  on  the  sulgect.  Whoever  ttie 
author  may  be,  he  seems  no  mean  advo* 
cate  in  Newton's  favour,  and  in  conclud- 
ing his  sulnect  he  very  justly  congratu^ 
lates  himself  on  having  shown  ''what 
ihe  modem  improvemeuts  in  geometry 
are ;  and  that  they  are  founded  upon  the 
same  principles  and  deduced  with  the 
same  accuracy,  but  exteuded  much 
further  than  those  of  the  ancients ;  that 
they  are  entirely  scientific,  and  thorouffh- 
ly  freed  from  any  trick  or  quirk,  as  has 
been  insinuated  by  the  ingenious  author 
of  the  Analyst."  The  work  also  con- 
tains 27  propositions  on  the  parabola,  68 
on  the  ellipse,  and  59  on  the  hyperbola  i 
besides  an  apnendix  on  ^  the  Properties 
of  the  Parabola,  Ellipse,  and  Hyperbola, 
made  by  cutting  a  Cone  by  a  Plane." 
The  whole  of  these  were  reprinted  (with 
some  additions  and  alterations)  firom  '<  A 
Treatise  of  Conic  Sections.  Dedicated  to 
die  Provost,  Fellows,  and  SchoUirs  of  the 
Collegeof  Dublin.  ByBobertSteell.  Dub* 
lin,1723.  London:  B!eprintedforE.Gave| 
at  St.  John's  Gate,  1745."  And  though 
somewhat  objectionable  on  account  of 
the  promiscuous  use  of  '<  the  ttnalytic 
and  synthetio  methoda,"  forms,  even 
now,  one  of  the  best  treatises  on  the 
conic  sections  extant. 

QuMtUms.  —  The  total   number   of 

Sieetions  proposed  and  answered  is  90, 
ough  200  are  mentioned  in  the  title- 
page  bearing  date  1751.    Of  thesCi  six 
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belong  to  arithmetic  and  algebra;  10 
to  the  application  of  algebra  to  gco^ 
metrj,  &c. ;  four  to  series,  one  to  chances, 
fbnr  to  mechanics  and  hydrostatics,  17  to 
plane  and  spherical  trigonometry,  three 
to  projectiles,  13  to  fluxions,  seven  to 
physical  astronomy,  and  82  to  geometri- 
cal analysis  and  constraction.  Indeed, 
it  might  be  inferred  from  the  predomi- 
nance of  the  geometrical  exercises,  that 
the  conductors  were  anxious  to  promote 
the  study  of  pure  geometry,  and  though 
this  band  of  the  admiren  of  the  **  fine 
old  Grecians*'  was  compantiTely  small, 
it  no  doubt  contributed  largely  to  fan  the 
flame  which  beamed  with  such  refulgent 
brilliancy  in  the  best  days  of  Lawson, 
Iiowry,  Whitley,  Butterworth,  and 
Swale.  Problem  7  is  a  neat  case  of 
**  Tangencies  ;*'  problem  14  is  a  case  of 
trapezium  **  in  which  the  one  diagonal 
is  perpendicular  to  the  line  joining  the 
points  of  intersection  of  the  opposite 
sides  of  the  quadrilateral.*'  ^  This  pro- 
peitj,  as  giTcn  in  the  Matkematieiaitt 
was  Known  to  08anam,'*and  has  been 
generaiiied  by  Professor  DsTies  in  ques- 
tion 18  of  the  SeietUtfie  Reeeptaeit.* 
Problem  20  was  proposed  by  Simpson  in 
the  Ladies'  Diary  for  1786,  but  not 
being  satis&ctorily  solved,  was  here  re- 
proposed  by  "  T."  Problem  82  deter- 
mhies  the  minimttm  parabola  passing 
through  four  given  points.  Problem  40 
investigates  "  the  path  which  a  fixed 
star,  by  means  of  toe  aberration,  would 
appear  to  describe  if  the  earth  revolve  in 
a  parabolic  or  hyperbolic  orbit'*  It  was 
proposed  by  "T.  *'  and  answered   by 

*  Or  ntho',  in  tnith,  amongtt  the  final  let  of 
qatstlona  in  the  last  number  of  the  Lei4s  Com- 
indent,  the  solutloni  to  which  were  not  publlihed 
owln*  to  the  dlaeontlnnance  of  the  work.  This 
WM  the  umal  praotioe.  The  Smqmirer  adopted  the 
vatolTed  qnestions  of  the  Quarterlg  YUUor;  the 
£«mI«  (7err«qN>iicl«fif  those  of  the  Brnqmlrtr;  and 
the  Bmtpt^eU  thoae  of  the  Cvrrmponitm^. 

The  aame  fentleman  reramed  this  subject  in  toI. 
vL  N.  6.  of  £4y6et(m'«  RipotUoty,  aerenteen  or 
•IShteeii  yeafi  ago;  aadeolleoted  together  all  that 
inoMed  to  bare  been  previously  done  with  respeot 
to  this  theorem,  besides  girihg  an  original  demoa- 
atratien.  The  chief  Talne  of  that  more  recent  on* 
Certaking.  howvmr,  consists  in  the  number  of 
enilous,  dlfflenlt,  and  unexpected  propofties  of  the 
tmpeslum  whieh  are  there  giToa  and  investigated 
fbr  the  first  time,  flee  pp.  1S4--1SS,  SS9— M4,  and 
the  last  sheet  of  "new  qnestions,"  to  which  an-' 
swen  have  never  yet,  to  my  knowledge,  been 


It  is  much  to  be  desired  that  a  ohusifioation  of 
the  KDpertica  of  the  complex,  as  well  as  the  simple 
anadrOatersl,  ahonld  be  eompoeed,  by  some  geo- 
meter who  has  given  adeooate  attention  to  this 


falM,  and  tewheee  mli^  the  best  methods'  of 


Turner  only  out  of  Sin^an*s  Ettays. 
Problem  46  inscribes  a  square  in  a  given 
pentagon  geometrically;  which  has  been 
introduced  by  Dr.  Gregory  into  "  Hut- 
ton's  Course,"  and  by  Mr.  Tyson  into 
^'Bonnycastle's  Mensuration."  Prob- 
lem 57  finds  *'  the  equation  of  that  curre 
which  cuts  an  infinite  number  of  ellipses, 
similar  and  concentric,  to  a  given  one,  ai 
right  angles."  Problem  58rdate8  to  the 
"Problem  of  two  Bodies  ;'*  it  was  pro* 
posed  in  ihe  Ladies*  Diary  for  1748, 
by  "  Hurlothmmbo"  (Simpson),  but  no 
satisfactory  solution  appearing,  it  was 
here  solved  by  "  Mathonaticus,*'  prob- 
ably Shnrnon.  Problem  66  construcU 
the  triangle  when  ''one  side,  andtho 
radii  of  me  inscribed  and  circumscribed 
circles  are  given."  Problem  76  deter- 
mines *'  the  gravitation  at  any  point  in 
the  produced  axis  of  a  given  solid,  the 
attraction  of  each  particle  being  as  tho 
nth  power  of  the  distance."  This  prob- 
lem was  proposed  by  "  T."  (Simpson  ?) 
and  the  solution  given  by  Turner  in  the 
next  number  is  expanded  into  section  ix., 
part  2,  of  the  second  edition  of  Simfh- 
smCs  Fhuriofu,  Problems  88  and  90 
relate  to  projectiles,  and  prepared  the 
way  for  Simpson's  paper  on  that  subject 
in  the  Phil,  TransaciianSf  which  was 
afterwards  re-published  in  his  Sskcl 
Exercises  in  1753. 

Contributors,  —  Ashby,  B.  Oxon, 
Clark,  Farrer,  Fratre  Euclidis,  Grant, 
Geometricus,  Hammond,  Hauxley,  Hill, 
Hulme,  Kingston,  Leigh,  Moor,  Mpss, 
Mathematicus,  Nath.  Season,  Perryam, 
Rollinson,  Jack  Linbad,  Spicelogas, 
Turner,  Tycho  Oxoniensis,  &c, 

Publication.—The  first  number  wu 
''  printed  for  M.  Cooper,  in  Paternoster 
Bow,  and  sold  by  S.  Farrer  in  Charter- 
house-street, London,  1745."  The  whole 
of  the  six  numbera  published  were  col- 
lected into  a  volume,  which  was  'Sprinted 
for  John  Wilcox,  in  the  Strand,  London, 
1751:*'  so  that  most  probably  the  puUi- 
cation  took  place  annually. 

Thomas  Wilkinson. 

Barnlejr,  Lnicidilie»  Deoember  i5, 1848. 

PoitteHpi. 

My  reasons  for  the  opinion  formed  as 
to  the  mode  of  publication,  are  the  follow- 
ing:— 

1.  In  one  of  the  copies  of  the  MsiAema* 
iieian  in  my  posiewion,  there  are  two  titte- 
pages,  the  second  of  which  nuia  thus  :— 

"TbeMathematician«   No.  L   Ck^atain- 


MK.    DAVIES*S    SINGLE    PISTON    ROTARY    ENGINE, 


teg  a  DiMntation  on     ..     •.     ..     Geo- 
metry.   Alto,  Tbo  Chief  Properties  of  the 

Parebole, elegant  man- 

aer.    Together  with  a  Collection     •« 

•  -     »  never  before  published 


prsevalebit. 


London. 
Printed  for  M.  Cooper,  in     . .     .  •     •  • 

•  I  and  sold  by  S.  Farrer,  in 

,  and  by  all  the  Book- 

•eUers  in  London  and  Westminster." 


[Price  One  Shilling.] 

2.  The  boles  nade  by  stitching  No.  I., 
through  the  <«eoii<i  or  original  title- 

psfe  printed  with  the  number,  but  noi 
tM^om§k  tkti  fir$t  title-page; — evidently 
proving  that  the  title  bearing  date  1751  was 
printed  when  several,  if  not  all,  of  the  num- 
bers were  published. 

3.  The  ttitehmg  holee  of  all  the  numbers 
ave  quite  perfset,  but  none  of  them  corre- 
spond ; — evidenUy  proving  that  the  volume 
has  been  bound  up  from  numbers  stitched 
al  different  times. 

4.  Each  number  contsins  a  "  Collection 
of  Problems  to  be  answered  in  the  next 
number."  In  one  copy  which  I  possess, 
the  wigimai  title  has  been  torn  omt,  so  that 
the  etie  dated  1751  is  the  only  one  remain- 
ing. The  volanso,  I  observe,  has  been  bound 
up  from  akeetef  as  no  etitehmg  holee  are 
apparent.  Thos.  Wilkinson. 

[The  foUipwing  eztraet  from  <<  Hntton's 
life  of  Kmpson,"  prefixed  to  the  edition 
ol  the  "  Select  Exercises"  of  1792,  may 
aot  be  here  unacceptable  :— 

'*It  has  also  been  commonly  supposed 
that  he  (Simpson)  was  the  real  editor  of,  or 
bad  a  principal  share  in,  two  other  mathe- 
BoaHcal  works  of  a  misoelianeous  mathema- 
tical nature ;  vis.,  the  Mathewtatician,  and 
TYtmer*!  Maihematical  Btfereieee,  two  vo- 
lamea  in  8vo.,  which  came  out  in  periodical 
Bumbers  in  the  years  1750  and  1751,  &c. 
Hie  latter  of  these  seems  especially  to  have 
been  set  on  foot  to  afford  a  proper  place  for 
exposing  the  errors  and  absurdities  of  Mr. 
Robert  Heath  and  the  PaUadmm;  and 
which  controversy  between  them  ended  in 
the  disgrace  of  Mr.  Heath,  and  expulsion 
from  his  oiioe  of  editor  to  the  Ladim* 
Jilarg,  and  the  substitution  of  Mr.  Simpson 
io  his  stead,  in  the  year  1753." 

We  oommend  "  Turner's  Exerdses  *'  to 
Mr.  WiULinson's  notice  for  a  future  article 
of  tbia  interesting  series  of  papers ;  and  we 
would  suggest  tluit  any  of  our  readers  who 


may  happen  to  (all  in  with  any  collateral 
information,  or  meet  with  anything  bearing 
upon  our  periodical  mathematical  history, 
the  great  tervice  they  would  be  rendering 
to  the  arebieology  of  science,  by  oommuni- 
cating  such  matters  to  Mr.  Wilkinson. — 
En.  M.  M.] 

#     » 

MAONIFICBNT  POVLTRT  HOUSa. 

We  extract  the  followlnf?  accoant  of  Lord  Pen- 
rhyn's  poultry- house  from  "ThePoultry-Taid,"  by 
Hi.  Peter  Boswell:— 

"The  meet  magnificent  poultry  place,  perhaps, 
that  ever  has  been  built,  is  that  or  Lord  Penrhyn's, 
at  Winnington,  in  Cheshire.  It  eoosista  of  a  haod- 
aome  regular  front,  extending  about  140  fset,  at 
each  extremity  of  which  is  a  neat  pavilion,  with  a 
larfre  arched  window.  These  pavilions  are  united 
to  the  centre  of  the  designs  by  a  colonnade  of  east- 
Iron  pUbrs,  painted  white,  which  support  a  cornice, 
a  slate  roof,  covering  a  paved  walk,  and  a  variety  of 
different  conveniences  for  the  poultry,  for  keeping 
tgg»,  corn,  and  the  like.  The  doors  into  these  are 
all  of  lattice- work,  also  painted  whitf,  and  the 
framing  green.  In  the  middle  of  the  front  are  four 
handsome  stone  columns,  and  four  pilasters,  sup- 
porting likewise  a  cornice,  a  slate  roo^  under  which 
and  between  the  columns  is  a  beautifal  mosaic  iron 
gate;  on  one  side  of  this  gate  is  an  elegant  little 

Sirlour,  beautifully  papered  andfUmlshed;  and  at 
e  other  end  of  the  colonnade  a  very  neat  kitchen. 
The  front  is  the  diameter  or  chord  of  a  largo 
■emieiieular  court  behind,  round  which  there  is 
also  a  colonnade,  and  a  great  variety  of  conveiU- 
ences  for  poultry.  This  court  Is  neatly  paved,  and 
a  circular  pond  and  pump  are  in  the  middle  of  It. 
The  whole  fronts  towards  a  rich  paddock,  in  which 
the  poultxy  have  the  liberty  to  walk  about  between 
meals.  The  house  is  built  of  brick,  exeept 
the  pillars  and  cornices,  the  lintels  and  jambs  Qf 
the  doors  and  windows ;  but  the  bricks  are  not  seen, 
being  all  covered  with  a  remarkably  lUie  kind  of 
slate  from  his  lordship's  estates  in  waks. 
# 
MB.  DAVIIS'S  BINQLU  PISTON  BOTABT 
BNOIMB. 

Sir» — A  few  weeks  slooe  yon  published 
io  your  Journal  an  abstraet  of  the  speci- 
fication of  a  patent  for  an  improved  ro- 
tary engine  recently  granted  to  Mr. 
Isaiah  Davies,  of  Birmingham .  You  ob- 
served that  Mr.  Davies  had  obtained 
a  patent  for  a  rotary  engine  about  four 
vears  previously,  and  your  readers  must 
have  perceived,  that  the  claims  lately 
patented  are  for  the  most  part  for  addi^ 
tions  to  and  improvements  in  the  origi* 
nal  engine.  I  am  not  aware  that  any 
account  of  that  engine  has  appeared  in  the 
pages  of  your  Magazine.  And  as,  after 
the  favourable  allusion  you  have  made 
to  it,  many  readers  may  feel  interested 
in  the  matter,  I  propose  to  give  you  a 
description  of  it,  accompanied  by  a  seetion 
of  an  engine  constructed  by  Mr.  Davies, 
about  twelve  months  ago,  which  has 
ever  since  been  constantly  at  work  in  a 
manufactory,  that  is  to  say,  working  on 
an  average  about  eleven  hours  a  day. 
The  number  of  figures  which  iUostrated 
bS 
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your  description  of  the  improved  engine 
must  have  rendered  the  general  prinei- 
ple,  form,  and  arrangement,  of  the  en- 
gine familiar  to  your  readers,  and  the 
simple  sketch  which  accompanies  this, 
will  therefore,  I  think,  be  found  suffi- 
cient for  our  present  purpose.  M  is  a 
stone  pediment ;  C,  the  cast  metal  foun- 
dation plate  on  which  the  engine  is 
fixed;  B  is  the  body  of  the  engine,  24 
inches  internal  diameter,  and  15  inches 
deep.  There  are  two  of  these  cylinders 
placed  symmetrically  on  the  same  axis ; 
they  are  held  together  by  bolu  through 
the  flange,  but  a  partition  plate  separates 
them,  and  thus  aivides  the  body  of  the 
engine  into  two  distinct  parts  or  cham- 
bers. Within  each  chamber  a  piston  re- 
Tolves ;  one  of  these  pistons,  D,  is  seen 
in  the  figure ;  it  is  of  a  cylindrical  form, 
with  a  [irojeetion  £,  occupying  about  ^ 
of  its  circumference.  The  diameter  of 
the  cylindrical  part  of  the  piston  is  17 
Inches,  so  that  the  annular  space  between 
it,  and  the  fixed  cylinder,  B,  is  3^  inches. 
The  projection  extends  across  the  annu- 
lar space,  and  forms  an  inflexible  piston 
for  the  steam  to  impinge  against.  In  the 
projection  there  is  a  pacldng  piece,  e. 


fitted  into  a  groove,  and  pressed  against 
the  outer  cylinder  by  means  of  a  blade 
sprinff.  This  packing  piece  is  placed  in 
an  oblique  position  as  indicated  by  the 
dotted  lines. 

The  two  pistons  are  attached  to  die 
shaft,  A,  so  that  the  projection,  £,  in 
each  one  are  on  opposite  sides  of  tte 
shaft,  which  prevents  any  dead  poisi 
during  the  revolution. 

G  is  a  chamber  or  box,  which  is  cast  or 
attached  to  the  fixed  cylinder,  6,  withiii 
which  is  a  partition-plate,  ft,  attached  to 
the  cover  of  the  box,  G,  and  regulated 
bv  adjusting  screws ;  c  is  a  noszle  plate, 
also  enclosed  within  the  box,  or  chamber 
G.  Both  the  partition,  and  noszle  plate 
are  slotted  in  the  manner  shown  in  the 
section. 

F  is  the  steam  stop,  which  slides  be- 
tween the  partition  and  noasle  plain, 
and  enters  the  fixed  cylinder,  B,  throngh 
a  rectangulsr  slot  of  exacUy  the  sise  to 
admit  it;  the  length  of  the  slot  is  equal 
to  the  depth  of  the  cylinder,  and  the 
breadth  coincides  with  the  distance  be- 
tween, the  partition,  and  noizle  plates. 

The  stop  or  slide,  when  within  the  cy- 
linder, stretches  across  the  annular  spaeie, 
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H,  and  is  only  remoTed  back  within  the 
chamber,  G,  to  make  way  for  the  pro- 
jection on  the  piston  as  it  passes  the  slot, 
through  which  the  steam  stop  slides.  The 
steam  stop  is  made  of  brass,  and  is  cored 
oat  to  correspond  with  the  slot  in  the 
partition  and  nozzle  plate,  and  to  admit 
of  the  steam  passing  freely  through,  both 
in  and  out  of  the  cylinder,  as  indicated 
by  the  arrows.' 

The  further  edge  of  the  slide  which 
presses  against  the  piston  is  fitted  with 
a  tongue,  u^  in  a  groove.  Behind  the 
tongue  is  a  blade  spring  pressinff  against 
Ity  which  keeps  the  stop  steam  tight  with 
the  cylindrical  part  of  the  piston  against 
which  it  rubs. 

A  cam  movement  attached  to  the  shaft 
A,  communicates  the  requisite  motion 
to  the  the  stop  F,  by  means  of  the  rod 
P— I. 

y  and  W  are  the  supply  and  eduction 
pipes ;  Z|  a,  D,  valve  for  starting,  stop- 
log,  and  reversing  the  engine  ;  L,  wheel 
lor  working  the  D  valve. 

Your  readers  will  not  fail  to  perceive 
that  the  principle  of  the  engine  last 
specified  is  the  same  as  this — the  chief 
dmerenoe  being,  that  the  former  was  a 
single  acting  engine,  whilst  this  latter  is 
a  double  acting  one. 

Tour  remarks  as  regards  the  favour- 
able performance  of  the  engine  are  per- 
fectly correct  About  nine  months  ago 
I  was  called  upon  professionally  to  ex- 
amine this  engine,  and  to  give  an  opinion 
of  its  merits.  I  confess  it  was  with  some 
misgivinff  that  I  went  to  Birmingham  to 
vee  it,  and  I  felt  at  the  time  but  litUe  doubt 
in  my  own  mind,  but  that  I  should  be 
compelled  to  condemn  it ;  for  at  the  time, 
in  common  with  many  other  engineers, 
I  felt  (if  not  a  ]Mreiodice)  at  least  a  strong 
opinion  against  the  rotarv  principle  of 
eottstruction.  This  prejudice  was  much 
shaken  when  I  first  saw  this  engine  at 
work,  and  subsequent  experiments  en- 
tirely dispelled  it. 

I  have  since  critically  examined  and 
repeatedly  tried  experiments  with  Mr. 
Bavies's  engine,  and  can  without  hesita- 
tion express  my  unqualified  approbation 
of  it,  and  certainly  think,  that  ere  long, 
it  will  maintun  with  others  a  favourable 
competition  in  the  market.  This  opinion 
Is  not  hastily  formed,  bnt  drawn  from 
practical  observations.  In  a  few  weeks  I 
■hall  be  enabled  to  give  your  readers  the 
pwtieobn  of  my  experiments,  and  then 


they  will   be  better  able   to  form  an 
opinion  on  the  matter. 
I  remain,  Sir,  yours  obediently, 

William  D&bdob. 
London,  10,  Norfolk-street,  Strand, 
Decembei  20,  184& 


OSCILLATIWO  8TBAU  BNGIKZS — AUXRICAK 
AND   BNOLISa   PBKDVLUM   XNOINBa. 

Sir, — On  receipt  of  your  MagazinCi 
of  the  16th  ult,  I  at  once  recognised  in  the 
frontispiece  "  an  old  friend  with  a  new 
face*' — in  fact,  a  bantling  of  mine  in  by- 
gone days,  which  never  repaid  my  fos- 
tering care,  nor  ever  attained  maturity.  It 
was  in  March,  1831,  that  I  sent  you  for 
insertion  in  your  Magazine  a  short  ac- 
count of  a  scheme  I  was  then  contem- 
plating, for  an  improvement  in  oscillate 
ting  engines  for  locomotive  purposes, 
the  peculiarity  of  which  consisted  (like 
Messrs.  Want  and  Vernum's,)  in  "  cen- 
tring the  cylinders  at  their  ends  (instead 
of  the  middle,  as  usual,)  upon  transverse 
hollow  trunnions  througn  which  the 
steam  was  to  be  inducted  and  discharged.' ' 
The  publication  (at  that  time  premature) 
was  made  in  consequence  of  finding  my- 
self anticipated  in  this  arrangement, 
by  the  pendulum  engine  of  Mr.  £.  A. 
liester,  set  up  in  the  Navy-yard,  at 
Gharlestown,  Massachussetts,  U.S.,  and 
fully  described  in  No.  398  of  the  Afech. 
Mag.  The  great  simplicity  of  this  form 
of  engine,  the  fewness  of  its  parts,  and 
the  small  space  occupied,  as  well  as  its 
^vourable  action  on  the  crank,  seemed 
to  me  to  be  matters  of  considerable  ad- 
vantage ;  these,  and  almost  every  other 
possible  point  of  merit  seems  to  have 
neen  exhausted  in  the  enumeration  of 
the  American  writer,  quoted  at  page  51 
of  your  15th  volume.  On  subsequent 
investigation,  however,  I  found  many  of 
these  asserted,  advantages  fallacious,  es- 
pecially that  on  which  I  had  originally 
laid  most  stress,  viz.,  the  capacity  of  the 
engine  for  working  at  high  velocities. 
The  American  author  gives  it  as  his 
opinion  that  "  the  pendulum  engine  ad- 
mits of  being  run  with  greater  velocity 
than  a  fixed  engine  of  similar  propor- 
tions, and  the  influence  of  gravity,  in- 
stead of  hindering,  rather  favours  its 
being  driven  with  much  greater  velo- 
city. A  few  preliminary  experiments, 
however,  sufficed  to  show  me  the  fallacy 
of  this  supposition.  Pendulums  of  given 
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dimensions,  Tibrate  in  accordance  with 
gravity,  onlj  in  Jixed  times.  To  drive 
them  faster  or  slower  than  this  definite 
speed  is  to  oppose  gravity,  which  be- 
comes a  retarding  force,  and  an  absorbent 
of  the  motive  power.  Experience  has 
likewise  shown  in  a  variety  of  disastrous 
events,  that  large  masses  of  matter  mov- 
ing with  high  velocities,  cannot  easily 
be  made  to  overcome  the  momentum 
generated,  or  reverse  its  direction.  The 
working  beam  of  Watt*s  condensing  en* 
gine  moving  at  moderate  velocities, 
changes  its  motion  alternately  in  obedience 
to  the  rotation  of  the  crank,  without 
any  serious  mischief  arising ;  but  if  we 
attempt  to  drive  an  engine  of  this  class 
at  the  speed  of  our  locomotives,  what 
result  might  we  expect  ?  Why  just  what 
actually  happened  more  than  once  on  the 
Croydon  Atmospheric  Line,  when  the 
pumping  (beam)  engines  being  pushed 
to  a  high  speed,  their  massive  beams 
were  snapped  like  glass.  The  greater 
the  mass,  and  apparently  the  strength,  so 
much  greater  is  the  disruptive  energy  of 
the  vis  inertia.  It  follows  then,  as  a  mat- 
ter of  practical  wisdom,  that  we  should  keep 
all  those  parts  of  machinery  that  move 
alternately  in  opposite  directions-— espe- 
cially at  high  velocities — as  light  as  is 
consistent  with  adequate  strength,  and  in 
perfect  equilibrium.  We  should  also 
make,  as  far  as  circumstances  will  ad- 
mit, all  the  large  and  heavy  parts  of  our 
machines  fixtures,  and  give  motion  only 
to  the  lighter  parts.  This  subject  is, 
happily,  every  day  becoming  better  un- 
derstood, and  for  this,  practical  men  lie 
under  no  small  obligations  to  Mr.  George 
Heaton,  of  Birmingham,  whose  inves- 
tigations in  this  particular  department  of 
dynamics  have  been  invaluable.*  Mr. 
Heaton's  public  experiments  on  the  pre- 
judicial influences  of  unbalanced  moving 
parts,  and  the  necessity  for  perfect  equi- 
librium,  have  been  most  satisfactory  and 
convincing— amounting  in  fact  to  positiye 
demonstration. 

Applying  these  well  established  princi- 
ples then  to  the  pendulum  osculating 
engine,  its  unfitness  for  high  velocities 
becomes  manifest.  In  attempting  to  drive 
a  locomotive  constructed  on  this  prin- 
ciple at  the  ordinary  speed  of  forty 
miles  an  hour,  the  piston-rod  would  be 
*'  doubled  up"  before  half  that  speed  was 

•  Tidt  vol.  xxxvL,p.  l97^ilflo  toL  zlU.,  p.  435. 


attained.  The  rapid  alternating  more- 
ment  of  the  heavy  oscillating  cylinders, 
would  generate  an  antagonistic  momen- 
tum that  nothing  could  long  withstand. 
Applying  the  foregoing  principles  to 
test  the  uieory  of  the  American  advocate 
of  the  pendulum  engine  before  quoted,  it 
will  he  found  that  the  greater  part  of 
the  advantages  claimed  fbr  it  have  no 
existence  in  fact. 

Whether  there  is  sufficient  novelty  in 
the  arrangement  of  Messrs.  Want  and 
Yernum's  engine  to  support  their  patent, 
I  stop  not  to  inquire ;  but  if  twenty 
Tears'  publicity  and  experience  have  been 
insufficient  to  obtain  for  this  mode  of 
construction  any  share  of  public  favour, 
the  prospects  of  the  future  are  not  the 
brightest. 

For  boat-engines,  and  other  purposes 
where  light  and  simple  engines  are  re- 
quired, I  think  they  may  perhaps  be  ad- 
▼antageously  employed.*  For  locomo- 
tive purposes,  however,  it  is  inapplicable 
nor  can  I  regard  the  patentee's  proposal 
to  join  two  cylinders  together,  end  to 
end,  working  on  a  trunnion  in  the  mid- 
dle, in  any  other  light  than  a  depar- 
ture from  the  essence  of  their  improve- 
ment. 

I  remain,  Sir,  yours  respectfully, 

Wm.  Baodblkt. 

29,  Alfred-street,  Ttlington,  Dee.  19,  1848. 


TBa  '*TTMB8"  PRIKTINO  If  AOBIITB. 

Sir, — Permit  me  to  correct  a  slight 
error  in  your  late  notice  of  the  new  ma- 
chine for  printing  the  Times,  It  la 
there  stateo,  that  ''it  was  expected  to 
throw  off  14,000  impressions  per  hour.** 
Now  I  only  promised,  and  the  kgal 
agreement  provides  for,  8000,  which  Sie 
machine  already  regularly  performs.  It 
is  probable  that  it  will  be  driven  quicker, 
as  the  tvpe,  in  performing  iu  circuit  of 
200  inchep,  moves  only  24  inches  more 
than  the  wheels  in  the  flat  machine,  and 
as  the  rotary  action  of  the  new  machine 
avoids  the  concussions  made  by  the  re- 
ciprocating motions  of  the  flat  type  table 
and  its  heavy  appurtenances,  I  have  sup- 
pMed  that  the  new  machine  may  be 
driven  at  the  same  rate  as  the  old  ones. 


•  We  itBted  expressly  in  our  aecount  of  Metin. 
Want  and  Vemnm'a  engine,  that  we  thought  it 
chiefly  adapted  to  enffnai  of  amali  power.  —  Xi>. 
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whereby  the  produce  (in  any  case)  would 
be  double. 

The  Use  flat  machine  at  the  Times, 
made  by  Mesara.  Dry  den,  and  those  at 
the  Daify  New*^  made  by  Mr.  Middle- 
ton,  each  atriclly  on  the  model  of  the 
tint  four- cylinder  machine  combined  by 
me  in  18-27,  are  driven  up  to  5,500,  and 
opwarda,  whenever  required ;  therefore, 
I  shall  not  be  surprised  at  10,000  or 
11,000  impressions  from  the  new  ma- 
chine. 

But  the  possible  production  of  the 
new  principle  ought  not  to  be  rated  by 
ihejirsi  new  machine — for  if  the  surface 
of  the  typeholders  (or  '*  turdes,"  as  our 
American  friends  call  them)  could  have 
been  circular,  instead  of  segmental,  ten 
printing  cylinders,  of  small  diameters, 
eonld  have  been  placed  round  the  central 
type-drum,  instead  of  eight  larger  ones, 
by  which  alone  2000  more  impressions 
per  hour  would  have  been  yielded  at  the 
present  rate  of  motion. 

And  further,  in  cases  where  space  is 
ddleient,  instead  of  having  two  machines, 
as  intended  at  the  2'imes,  two  forms  and 
two  distributing  tables  may  be  placed 
upon  the  type-drum,  and  for  which  there 
is  ample  room ;  so  that  with  an  upper- 
ttory  of  feedboards,  and  two  sets  of  cams 
for  regulating  the  entrance  and  exit  of 
the  paper,  a  double  set  of  impressions 
maybe  obtained  from  each  revolution  of 
the  type,  or  20,000  impressions  per 
hciir. 

Having  trespassed  so  much  upon  your 
apace,  aUow  me  to  explain  the  principal 
cause  of  delay  in  the  completion  of  the 
first  machine.  The  sheet  of  paper,  after 
being  stopped  in  its  descent  from  the 
ordinary  feedboard,  has  to  be  started  and 
moved  sideways  towards  the  impressing 
cylinder.  This  is  done  by  sets  of  hori- 
aontal  endless  tapes,  passing  over  and 
around  small  drums  and  rollers,  which 
revolve  in  a  vertical  direction,  in  order 
to  avoid  the  noise  of  about  ISO  small 
wheels.  I  drive  these  vertical  rollers 
and  drams  by  bands  and  wide  tapes,  their 
anfy/kneiioH  being  to  carry  the  sheet  of 
paper;  yef,  owing  to  friction,  or  some 
other  cause  not  quite  ascertained,  an  oc- 
casional irregularity  occurred  in  the  side 
paasafle  of  the  sheet  to  the  impressing 
cylinders,  which,  having  wheels  in  gear 
with  the  type- drum,  necessarily  kept 
exact  time  with  it ;  and  the  rate  of  mo- 
tion being  about  00  inches  per  second, 


an  error  in  the  time  of  arrival  of  the 
sheet  of  paper  of  one  tierce,  or  the  60th 
part  of  a  second^  would  make  an  error 
of  an  inch,  and  sometimes  throw  the 
margins  wrong.  Since  the  introdi^ction 
of  wheels,  the  paper  and  type  kept  exact 
time  with  each  other,  and  tue  "  waste," 
or  sheets  spoiled,  are  fewer  than  in  the 
old  machine. 

The  vertical  system  has  incidental  and 
unforseen  advantages.  When  the  sheet 
of  paper  is  suddenly  stopped,  any  dirt  or 
flue  is  shook  out  oi  it,  and  falls  upon  the 
floor,  whereas  in  the  flat  machine  it  falls 
upon  the  form  or  ink- table,  so  that  an 
impression  of  35,000  is  worked  ofl^  with- 
out once  brushing  the  form,  which  is  also 
by  virtue  of  the  vertical  position  touched 
with  ink  only  on  the  surface  of  the  type, 
none  falling  into  the  spaces  or  blanks  in 
the  form.        I  am,  Sir,  yours,  &c., 

A.  Applboath. 
Dartford,  /an.  2, 1849. 

woodcbopt's  bkxtch  op  thb  history  op 
8tbam  navigation.* 

Mr.Woodcroft  remarks  with  tmth  (Pref.), 
that  "  althoagh  BAuch  has  been  written  and 
published  on  the  subject  of  steam  navigation, 
the  merits  of  the  several  inventions  by  which 
it  has  been  brought  into  practical  operation, 
have  not  in  all  cases  been  faithfully  recorded 
or  duly  assigned  to  their  respective  authors.'' 
The  great  object,  therefore,  of  Mr.  W.'s 
present  Sketch  is  to  remedy  tlds  defect; 
''  firstly,  by  a  chronological  enumeration  of 
the  several  projectors,  whether  subjects  of 
Great  Britain  or  foreigners ;  and  secondly, 
presenting  to  the  reader  a  clear  and  impar- 
tial statement  of  what  has  been  accom- 
plished by  each,  viewed  either  as  an  original 
inventor  or  as  having  been  instrumental  in 
promoting  the  means  by  which  steam  navi- 
gation has  reached  its  present  state  of  ex- 
cellence." 

We  think  Mr.  Woodcroft  has  accom- 
plished the  useful  task  which  he  has  under- 
taken in  a  very  fur  and  honest  spirit; 
done,  too,  excellent  service  to  the  cause  of 


•  A  Sketch  of  the  Origin  and  Progrets  of  Steam 
NiTigiution,  from  authentic  document!.  By  Ben- 
net  Woodcroft,  Profeieor  of  Machinery  in  Univer- 
•ity  OoUegOi  London.  With  nameroua  platea  and 
woodcuta.  140  pp.,ISe«p  4to.  Taylor,  IValton,  and 
ICaberly. 
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hittorical  tnith— leBS»  howerer^  by  norelty 
of  matter^  than  by  a  more  carefal  reference 
to  original  anthoiitiefl  than  has  been  nival 
with  preceding  writers,  and  by  a  more  faith- 
Ail  Qse  of  the  facts  which  they  tnpply.  His 
geaeral  course  is  to  exhibit  the  pretensions 
of  each  inyentor  in  his  own  words  ;  and 
where  Buch  unerring  landmarks  are  wanting, 
he  greatly  prefers  the  reflected  light  of 
contemporaneous  authorities  to  the  glosses 
and  guesses — the  '*mu8t  havebeens"  and 
**  may  have  beens'' — of  later  commentators. 
His  judgments  are,  for  the  most  part,  unex- 
ceptionable, and  such,  we  belicTe,  as  will 
bear  the  test  of  the  most  rigid  investigation ; 
though  being,  as  they  professedly  are,  of  a 
"  sketch" — y —  character,  there  is  at  times 
an  inconvenient  manifestation  of  the  writer's 
reliance  on  the  reader's  own  intelligence,  for 
the  reasons  on  which  they  are  founded. 

Passing  over  the  very  apocryphal  story 
of  the  *'  Spanish  Sea  Cq>tain,"  Blasco  de 
Garay,  as  unworthy  of  any  serious  regard, 
and  the  vague  ''  oracles  "  of  Worcester  and 
his  numerous  class,  as  only  better  in  being 
more  authentic,  Mr.  Wooderoft  prononnoes 
Watt* s  patent  of  1769  to  have  been  "  thb 

FIRST  tTBP  FOK  AFPLTINO  TBI  8TB AM 
BNOINB  TO  THB  F&OPULSION  OF  TBB8BLS." 

On  the  5th  of  January,  1769,  Jambs 
Watt  obtained  a  patent  for  improvements 
in  the  steam  engine,  one  of  which,  namely 
'*  the  fourth,'*  was  for  causing  the  steam  to 
act  above  the  piston  as  well  as  below  it,  and 
which  enginels  called  *'  the  double  impulse" 
or  '*  double  acting  engine."  This  im- 
provement in  all  cylinder  engines  is  here 
mentioned  in  consequence  of  its  having 
been  the  first  step  by  which  the  steam  engine 
was  rendered  eqiable  of  being  successfully 
Bsed  to  propel  a  vessel,  which  great  improve- 
ment was  applied  to  the  Jirtt  poetically 
propelled  eieam^boaif  as  will  be  hereafter 
shown,  and  is  still  used  in  the  present 
syttem  of  steam  narigation.    p.  14. 

Tho  BBOOND  GMUT  8TBP  wss  the  inven- 
tion (1780),  by  PieiMBrd,  of  the  crank 
novement* 

ThoBUks  Pickard  obtained  a  patent  in 
1780,  the  title  of  which  is,  *<  His  New  In- 
rented  Mill  or  Machine,  upon  an  entire 
New  Constrection,  which  will  be  of  great 
advantage  in  varions  Manmfisetories,  sudi  as 
BolUng,  Tumlsf ,  Boring,  Grinding  of  Com, 
•ad  all  other  sorts  of  Grinding ;  Forglnf  f 


Flattening,  and  Hitting  of  Iron,  and  every 
other  Work  that  a  Mill  is  capable  of  per- 
forming by  a  Rotative  Motion,  which  he  con- 
riders  will  be  of  great  public  utiUty."  This 
Invention  is  no  other  than  the  present  eon- 
necting  rod  and  crank,  and  a  fly-wheels 
and  here  we  have  the  second  and  last  great 
Improvement  In  the  steam  engine,  which 
enabled  it  to  be  of  service  in  propelUng 
vessels,    p.  16 

The  claims  of  Mr,  Miller,  of  Dahwim^ 
ion,  who  has  been  very  perseveringly  put 
forward  by  his  family  as  having  been  the 
real  "  father  of  steam  navigation,"  are  limited 
by  Mr.  Wooderoft  to  his  having  flrst  em- 
ployed paddle-foheele  "  eindlar  to  ihoee 
now  in  general  ut€,''  for  the  propulrion,  by 
manual  power,  of  vessels,  and  to  his  having 
been  the  liberal  patron  of  William  St- 
MiNOTON,  who  was  the  first  person  who 
actually  drove  paddle-wheels  by  eitam, 

Jame§  Taylor,  another  of  the  toi-dteant 
"  Fathers,"  is  considered  to  have  been  a 
mere  hanger-on  at  Dalswinton  House,  who  * 
introdnced  Symington — as  any  Gil  Bias 
might  have  done— to  the  great  man's  notice. 

Mr.  Taylor's  connection  with  steam-boat 
experiments  ended  with  those  of  the  second 
boat  in  1789  ;  and  it  is  dear,  firom  his  own 
statements  and  those  of  his  friends,  that  he 
was  neither  the  inventor  of  the  miaohinery 
by  which  either  of  those  boats  was  drives, 
nor  of  the  mode  of  connecting  the  engines 
to  the  boat  and  wheels.  This,  it  is  admitted 
by  Mr.  Taylor  and  his  friends,  was  done  by 
Symington.  Neither  wss  Mr.  Taylor  the 
first  person  to  suggest  the  use  of  the  steam 
engine  to  propel  boats.  His  merits,  then, 
with  reference  to  the  origin  and  progress  of 
steam  navigation,  rest  entirely  upon  his 
baring  successfully  urged  Mr.  Miller  to 
try  steam-boat  experiments,  and  in  hav- 
ing devoted  his  time  and  attention  in 
superintending  the  preparation  of  his -boats 
for  trial.  Mr.  Miller,  it  is  evidentt  availed 
himself  of  the  advice  and  assistance  of  Mr. 
Taylor  In  his  several  experiments ;  but  as 
these  experiments  were  made  at  the  sole 
oost  of  the  former  gentleman,  it  most  bo 
Indisputably  admittdl  that  to  him  we  aro 
indebted  for  the  successful  introduction  of 
the  present  system  of  steam  navigation  at 
the  early  period  here  mentioned.    p«  40. 

Mr.  Woodoroft's  views  of  the  compara- 
tive merits  of  Stminotoit  snd  Daylor  coin- 
cide entirely  with  those  which  we  have 
ovrselTes  long  ago  and  fkoqneiitly  oipresNd 
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(ifidl.  Jfiy.,  vol.  zzxv.,  p.  130.)  We  thaU, 
bowerer,  giva  in  Mr.  Wooderoft't  own 
words,  the  grounds  on  which  he  rests  his 
■dhcsion  to  the  supereminent  claims  of 
Stmimotokj— 

In  the  year  1801»  the  late  Thomas  Lord 
Dnndns,  of  Herse,  who  was  acquainted  with 
the  experiments  that  had  been  made  by  Mr. 
Miller,  nod  who  was  an  extensive  proprietor 
of  property  in  the  Forth  and  Clyde  Canal, 
employed  Mr.  Symington  to  make  a  series 
of  experiments  on  steam -boats,  and  to  ena- 
ble them  to  be  snbstitated  for  the  horses 
then  employed  to  draw  the  vessels  on  the 
canal.  These  experiments  occupied  a  period 
of  time  from  January,  1801,  to  April,  1803, 
and  the  cost  of  them  is  stated  to  have 
amounted  to  a  sum  exceeding  jf  7000. 

The  result  of  these  experiments  was  the 
production  of  the  "first  practical  steam- 
boat," named  the  Charlotte  Dundat,  in 
honour  of  his  lordship's  daughter,  the  late 
lamented  Lady  Milton.  This  vessel  might, 
from  the  simplicity  of  its  machinery,  have 
been  at  work  to  this  day,  with  such  ordinary 
repwrs  as  are  now  occaiionally  required  to 
tU  ateam-boata. 

In  this  vessel  there  was  an  engine  with 
dM  steam  acting  on  each  side  of  the  piston 
(Watfa  patented  invention),  working  a 
oonaeeting-rod  and  crank  (Pickard's  pa- 
tented invention),  and  the  union  of  the 
erank  to  the  axis  of  Miller's  improved  nad- 
dle-wfaeel  (Symington's  patented  invention.) 
Tbna  had  Symington  the  undoubted  merit 
of  having  combined  together,  for  the  first 
tinM,  those  improvementa  which  constitute 
tiie  present  system  of  steam  navigation. 

In  the  month  of  March,  1802,  Bir.  Sy. 
nington  took  on  board  this  vessd,  at  look 
No.  20  of  the  canal.  Lord  Dundas,  the 
Hon.  George  Dundas,  R.  M.  |  Archibald 
Spiers,  Baq.,  of  Elderslie,  and  several  other 
fentlenen ;  and  after  having  attached  to  the 
aleam-boat  two  other  boats,  each  of  seventy 
tons  burden,  named  the  Active  and  Syphf 
mim,  it  towed  those  vessels  to  Port  Dundas, 
Glasgow,  a  distance  of  nineteen  miles  and  a 
iMOf ,  la  six  hoars  (bttng  at  the  rate  of  three 
vlles  and  a  quarter  per  hour),  although  it 
Uew  so  strong  a  gale  right  ahead,  during 
the  whole  day,  that  no  other  vessd  on  the 
ottlal  attempted  to  move  to  windward. 

Plroofii  having  been  given  of  the  efficiency 
of  this  veesel  to  supersede  horses  for  towing, 
proposals  were  made  to  the  proprietora  of 
the  Fofth  and  Clyde  Canal  to  adopt  it ;  but 
ftmn  an  opinion  that  the  waves  it  ereated 
would  dasMge  the  banks,  and  thereby  cause 
injvry  to  a  greater  extent  than  any  benefit 
that  inifht  acenie,  the  proposal  was  rejected. 


Lord  Dundas,  however,  entertained  a  mora 
favourable  opinion  on  the  subject,  and  called 
upon  the  Duke  of  Bridgewater  for  the  pur- 
pose of  recommending  the  adoption  of  Sy- 
mington's steam-boat.  His  Grace  at  first 
appeared  to  doubt  the  utility  of  the  inven- 
tion ;  but  after  having  aeen  a  model,  and 
received  explanations  from  Mr.  Symington, 
he  gave  him  an  order  to  build  eight  l^ts, 
similar  to  the  Charlotte  JDundae,  to  ply  on 
his  canal. 

Mr.  Symington  returned  to  Scotland, 
elated  with  the  prospect  of  being  able  to 
introdace  steam  navigation  in  a  short  time, 
and  to  realise  to  himself  the  advsntages 
which  his  ingenuity  and  unwearied  perse- 
verance gave  him  reason  to  anticipate ;  but 
he  was  doomed  to  disappointment — for,  on 
the  same  day  that  he  was  informed  by  Lord 
Dundas  of  the  final  determination  of  the 
committee  not  to  allow  steam-boats  to  be 
employed  on  the  canal,  he  received  intelli- 
gence of  the  death  of  the  Duke  of  Bridge- 
waiter. 

Unable  longer  to  struggle  againat  his 
misfortunea — bis  resources  being  exhausted 
— he  was  obliged,  with  great  reluctance,  to 
lay  up  his  boat  in  a  creek  of  the  canal,  near 
to  Brainsford  draw-bridge,  wtiere  it  re- 
mained for  a  number  of  years  exposed  to 
public  view. 

From  the  experience  that  Symiogton  had 
obtained  in  his  experiments  with  Mr.  Mil- 
ler's hosts,  and  from  the  circumatanoe  of 
the  double-acting  cylinder  and  crank  being 
at  the  time  of  his  engsgement  by  Lord 
Dundas  used  in  stationary  engines,  he 
abandoned  his  own  old  engine,  and  obtained 
a  patent  for  applying  a  double-acting  reci- 
procatiog  engine  to  a  boat,  and  for  placing 
his  crank  upon  the  axia  of  the  paddle>  wheel, 
which  waa  a  good  subject-matter  for  a 
patent,  and  a  very  important  discovery  and 
improvement,  ^rom  the  eatabliahment  of 
this  combination  of  machinery  to  a  boat,  no 
improvement  on  thia  system  haa  ever  to  the 
preaent  time  been  effected,  either  in  thia  or 
in  any  other  country  ;  and  this,  the  parent 
boat  of  the  present  system  of  paddle-wheel 
steamera,  b  represented  from  a  drawing  by 
the  late  Mr.  Symington  hunaelf.    p.  53. 

FuLTOM  is  frankly  reeognised  as  having 
been  the  author  of  steam  narigation  fn 
America;  but  he  la  denied  at  the  same  time 
all  claims  to  the  character  of  an  original 
inventor.  Literally  and  truly  speaking,  ha 
invented  nothing. 

It  may  be  aupposed,  from  what  haa  al- 
ready been  said  of  Fulton,  that  he  had 
made  some  great  improvements  in  the  ma- 
chinery of  sttaaa-boats,  or  in  the  boat  itself ; 
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and  some  American  aathori  go  so  far  at  to 
aay,  that  he  was  the  ioTentor  of  steam 
navigation. 

Folton  ia  entitled  to  the  nndonbted  and 
great  merit  of  haying  introduced  steam  for 
practical  purposes  ;  but  he  was  not  the 
iuTentor  of  the  system  which  he  thus  intro- 
duced. 

Golden  says,  **  He  conoeiTed  the  idea  of 
propelling  Tcssels  by  steam  as  early  as 
1793;"  and  in  some  of  his  manuscripts, 
he  speaks  with  great  confidence  pf  its  prac- 
tkability. 

In  1796,  howerer,  he  published,  in  Lon- 
don, a  Treatise  on  Canal  NavigatioD,  in 
which  he  makes  no  mention  of  steam-boats. 

In  1801,  Mr.  Fulton  was  in  Paris,  and 
thua  had  an  opportunity  of  conversing  with 
Chancellor  Livingstone,  at  that  time  the 
representative  of  the  United  States  at  the 
court  of  France,  on  the  subject  of  steam 
navigation. 

"Mr.  Fulton,»'  says  Colden,  "in  con- 
junction with  Robert  Livingstone,  Esq.  (who 
had  formerly  been  associated  with  Stevens 
in  America  in  making  experiments  in  steam 
navigation),  built  an  operating  boat  upon 
the  Seine,  for  which  an  engine  was  ordered 
in  England.  This  experimental  boat,  which 
was  66  feet  long  and  8  feet  wide,  was  com- 
pleted in  1803.  When  on  the  point  of 
making  the  first  experiment,  tlie  weight  of 
the  machinery  broke  the  boat  into  two  parts, 
and  they  went  down  together.  The  repaira 
were  completed  in  July.  On  trial,  how- 
ever, the  boat  did  not  move  with  as  much 
speed  aa  Mr.  Fulton  expected. 

The  combination  of  Ae  machinery  applied 
to  this  boat  ia  not  specified ;  but  assuming 
it  to  have  been  almilar  to  that  subsequently 
adopted  for  the  Clermont  in  1807,  it  may 
be  compared  with  the  inventions  specified 
by  Symington  in  his  patent  of  1801,  namely, 
a  cylinder  with  steam  acting  on  each  side  of 
the  piston,  with  an  air  pump  and  detached 
condeoser  (Watt's  invention),  connecting- 
rods  and  cranka  to  obtain  rotary  motion, 
and  a  fly-wheel  to  get  over  the  dead  pointa 
of  the  engine  (Pickard'a  invention);  im- 
proved paddle-wheels  (Miller's  invention) ; 
and  the  combination  of  these  instruments 
together  for  the  first  time  in  a  boat  (Sy- 
mUigton's  invention).  In  fact,  if  these 
inventions,  separately  or  as  a  combination, 
were  removed  out  of  Fulton's  boat,  nothing 
would  be  left  but  the  hull ;  and  if  the  hull 
could  then  be  diveated  of  that  peculiarity  of 
form  admitted  to  have  been  derived  from 
Colonel  Beanfoy's  experiments,  all  that 
would  remain  would  be  the  hull  of  a  boat 
of  ordinary  construction. 

The  Americans  admit  that  they  are  in- 
debted to  Fulton  for  the  art  of  steam  navi- 


gation, and  it  will  be  proved  that  he  ob* 
tained  that  art  entirely  from  the  inventioBS 
of  British  subjects. 

Mr.  Fulton  having  heard  of  the  auocesa- 
fnl  experimentaof  Symington,  was  naturally 
led,  by  his  desire  to  accomplish  the  samo 
end,  to  pay  Symington  a  viait,  the  result  of 
which  is  thus  circumstantially  related  :  "  Ik 
happened  one  day  during  the  month  of  Julj^ 
1801,  while  Mr.  Symington  was  conducting 
his  experiments  under  the  patronage  of  Lord 
Dundas,  a  stranger  came  to  the  banks  of  the 
canal,  and  requested  an  interview  ;  he  an- 
nounced himself  as  Mr.  Fulton,  a  native  of 
North  America,  to  which  country  he  intended 
to  return  in  a  few  weeks ;  but  having  heard 
of  the  steam-boat  experiments,  he  could  not 
think  of  leaving  Scotland  without  waiting 
upon  Mr.  Symington,  in  the  hope  of  seeing 
the  boat  and  machinery,  and  procuring  aomo 
information  as  to  the  principles  upon  which 
it  was  moved.  He  remarked,  that  however 
beneficial  the  invention  might  be  to  Great 
Britain,  it  would  certainly  be  of  more  im- 
portance to  North  America,  considering  her 
many  navigable  rivers  and  lakes,  and  the 
ease  with  which  timber  could  be  procured 
for  building  such  vessela  and  supplying  them 
with  fuel.  He  thought  fit  further  to  say, 
that  the  usefulness  of  steam  vessels  in  a  mer- 
cantile point  of  view  could  not  fail  to  attract 
the  attention  of  every  observer;  and  that 
if  he  was  allowed  to  carry  the  plan  to  North 
America  it  could^  not  but  turn  out  to  Mr. 
Symington's  advantage,  as  if  inclined  for  it, 
or  his  other  engagements  would  permit,  the 
eonstructing,  or  at  least  the  superintending 
the  construction  of  such  vessels,  would 
naturally  devolve  upon  him.  Mr.  Syming* 
ton,  in  compliance  with  the  stranger's  ear* 
nest  request,  caused  the  engine  fire  to  be 
lighted  up,  and  the  machinery  put  in  motion. 
Several  persons  entered  the  boat,  and  along 
with  Mn  Fulton,  were  carried  from  lock 
No.  16,  where  she  then  lay,  about  four  milea 
west ;  and  returned  to  the  place  from  whenoe 
they  had  started  in  one  hour  and  20  minutaa 
(being  at  the  rate  of  aix  miles  an  hour),  to 
the  astonishment  of  Mr.  Fulton  and  the 
other  gentlemen  present 

Mr.  Fulton  asked  and  obtained  leave  to 
take  notes  and  sketdies  of  the  form,  aise» 
and  construction  of  the  boat  and  apparatua, 
but  he  never  afterwards  communicated  with 
Mr.  Symington.* 

Further  and  more  ample  testimony  to  the 
truth  of  Fulton  having  thus  ascertained,  by 
personal  inveatigation,  a  knowledge  of  the 
means  by  which  Symington  propelled  his 
boat,  might  be  readily  given ;  but  the  fol- 
lowing extracts,  which  &lly  corroborate  the 

•  Bowie  on  Steam  Navigation,  p.  14. 
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The  iint  ii  an  affidavit,  "  Robert  Wdr, 
reaidiag  at  Kincardine,  in  the  connty  of 
Perth,  in  that  part  of  the  United  Kingdom 
called  Seotfand,  maketh  oath,  and  layeth, 
That  be  ia  aoqnalnted  with  William  Syming- 
ton, engineer,  at  Falkirk.  That  he  was 
employed  by  him  for  iereral  yean.  That 
in  the  year  1801,  he  rememben  of  Mr. 
Symingtmi  ereeting  a  boat  and  fitting  a 
•teem  engine  into  it,  and  dragging  two  ree- 
■eU  along  the  Forth  and  Clyde  canal,  by 
means  of  the  laid  eteam-boat.  That  the 
deponent  was  employed  as  engine  fireman  on 
board  the  said  boat.  That  daring  the  ape- 
tinwnt,  the  now  deceased  Thomas  Lord 
Dnndas  and  sereral  gentlemen  were  on 
board  the  steam-boat.  Deposes  that  the 
Mowing  persons,  now  liTing,  were  also  on 
board,  viz.,  Alexander  Hartand  John  Allen, 
sUpboildcrs,  Grangemouth ;  and  John  Bsplin 
and  WUliam  Gow,  shipmasters  there.  That 
some  time  after  the  first  experiment,  while 
the  boat  was  lying  npon  the  canal,  at  lock 
No.  16,  it  was  visited  by  a  slaranger,  who 
requested  to  see  the  boat  worked. 

••  That  Uie  said  William  Symington  de- 
died  the  deponent  to  light  the  fnmace, 
whaeh  was  done,  and  the  stranger  was  car- 
ried  about  fonr  miles  along  the  canal,  and 
brooght  back..  That  this  stranger  made 
inqniries  both  as  to  tiie  mode  of  construct. 
faig  and  of  working  the  boat,  and  took  notes 
of  the  information  given  him  by  the  said  Wtt- 
liam  Symington. 

•«  That  tiie  deponent  heard  the  stranger 
say  bis  name  was  Fulton,  and  that  he  was 
a  native  of  the  United  States  of  America. 
That  the  deponent  remembers  Mr.  Symhig- 
ten  remarking,  that  the  progress  of  the 
beat  was  much  impeded  by  the  narrowness  of 
the  oanal,  to  which  Mr.  Fulton  answered  that 
the  objection  would  not  apply  to  the  large 
rivers  of  North  America,  where  he  thought 
the  boat  might  be  used  to  great  advantage. 

••  Sworn  at  Bbdr  Castle,  in  the  county  of 
Perth,  npon  the  twenty*third  day  of  Octo- 
ber, one  thousand  eight  hundred  and  twenty- 
four,  before  me,  one  of  His  M^esty's 
justiees  of  the  peaoe  for  the  county  of 
PMh, 

(Signed)      '•  Ronnr  Wnn, 

"  ROBBBT  DUMDAS,  J.P." 

The  nest  testhnony  is  that  of  Mr.  Jsoob 
Feikine,  a  native  of  America,  who  has  long 
redded  hi  this  country,  and  who  has  ac- 
quired a  high  reputation  by  his  mechanical 
ingennity.  Mr.  Perkins,  in  reply  to  a  letter 
from    Mr.  Bowie   on    the   sulject,   thus 


21,  Great  Coram-street, 

Feb.  15th,  1834. 
Dear  Sir,— In  answer  to  yours  of  the  5th 
faMtant,  I  oan  only  say,  that  so  much  time 
has  elapsed  since  any  conversation  passed 
between  Mr.  Fulton  and  myself  on  the  sub- 
ject to  which  you  allude,  that  I  have  but  an 
indistinct  recollection  of  what  oocurred  be- 
tween that  gentleman  and  myself  respectii^ 
Us  first  idea  as  to  the  practioability  of  steam 
navigation.  The  impression,  however,  is 
on  my  mhid,  that  he  received  his  first  hints 
fimn  some  experimcnto  that  he  had  wit- 
nessed in  Scotland.  I  do  not  remember  his 
ever  having  mentioned  any  one  being  con- 
cerned in  making  these  experiments  in  that 
oonntry  but  Mr.  Symington. 
I  remain  yours  very  truly, 

(Signed)    Jacob  Pbbkinb. 
Mr.  Bowie. 

After  witnessing  the  experiments  of  8y 
mington,  Mr.  Fulton  ordered  from  Messrs- 
Boulton  and  Watt,  of  Sobo,  near  Birmhig- 
ham,  a  steam  engine  for  propelling  a  boat 
intended  to  be  built  in  America. 

This  engine  reached  its  destination  before 
the  Clermont  was  launched,  and,  with  the 
assistance  of  the  working  engineer  who  had 
accompanied  it  from  Soho,  it  was  fixed  in 
that  boat. 

The  engine  differed  very  little  in  sise 
from  that  of  the  Chariotte  Dundag,  whose 
piston  had  a  four-foot  stroke,  and  was  22 
inches  in  diameter,  whilst  that  of  the  CUr^ 
mont  had  also  a  fonr-foot  stroke,  and  was 
24  inches  in  diameter.  Such  similarity  in 
the  dimensions  of  these  engines  cannot  easily 
be  imagined  to  have  arisen  acddentaUy. 

Now  if  Fulton  had  been,  as  has  been 
assumed,  the  inventor  of  steam  navigation, 
it  is  clear  that  he  must  have  made  the  dis- 
covery before  the  period  at  which  the  CleT" 
mont  was  launched;  and  having  made  so 
great  a  discovery,  one  would  be  led  to  ima- 
gine that  he  would  have  secured  to  himself 
by  letters  patent,  at  an  early  period,  that 
particular  arrangement  of  machinery  by 
which  steam  navigation  brcame  practicable, 
and  was  subsequently  introduced  into  Ame- 
rica. 

But  such  is  not  the  case ;  for  it  was  not 
until  the  11th  February,  1809,  tiiat  he 
obtained  his  first  patent  in  America  for  pro- 
pelling, and  the  second  for  the  same  purpose 
he  obtahied  on  the  2nd  October,  1810. 

That  there  may  be  no  room  left  for  Brother 
Jonathan  to  cavil  about  the  extent  of  Ful- 
ton's pretensions,  Mr.  Woodcroft  gives  nearly 
m  exfemo  the  American  specifications,  and 
thus,  m  oondnaion,  disposes  of  them  — > 
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Fttlton's  •paoififlatloAt  are  here  given  at 
much  greater  length  than  waa  at  fint  in- 
tended,  aa  any  attempt  at  abridgment,  how- 
eTer  faithlnUy  eieonted,  might  be  Tiewed 
with  anapieion.  Hia  elaima  are  aet  forth  in 
hie  own  worda  t  and  from  theae  it  will  beevi. 
dent  that  he  waa  not  the  inventor  of  the 
preaent  ayatem  of  atmua  naTigation.  Hia 
calenlationa  of  forma  and  proportiona  were 
whoUy  founded  on  thoae  of  Colonel  Bean* 
foy ;  he  made  nae  of  Bonlton  and  Watt*! 
ateam  engfaie,  inolnding  the  ann  and  planet 
motion,  to  propel  hie  boatat  and  amply 
aTaOed  himaelf  of  the  in?entkm  of  Symiag. 
ton,  aa  apedAed  by  him,  and  aotnally  oar. 
ried  into  praotioe  with  the  C»nrl9//«  DwMfaa. 
Fnlton'a  patenta  and  apecUlcatioaa  mnal 
therefore  be  oonaldered  aa  mere  importa- 
tiona,  borrowed  (in  patent  phraaeology)  from 
**  foreignera  residing  abroad,"  or  aa  bare- 
&oed  plagiariama.  The  dimensiona  of  hia 
firat  boat,  as  giren  in  the  aecond  apedAoa- 
tion,  differ  from  thoae  by  hia  biographer, 
and  by  Mr.  Charlea  Brown,  by  whom  the 
▼eaael  waa  built ;  and  it  is  even  admitted, 
that  for  the  ancoess  of  hia  experiments  with 
the  HamMm,  which  occupied  so  many  yeara 
.of  Pnlton'a  life,  he  waa  mainly  indebted  to 
the  iuTention  of  Mr.  D.  Bnshnell."* 
{To  be  continued,) 

BUaH*S  PATBNT  COMPABa. 

Sir,— I  have  to  thank  Mr.  Baddeley 
for  hia  very  able  and  unaolicited  advocaoy 
(last  Yol.,  p.  521)  of  the  merits  of  my 
patent  compaaa.  I  have  had,  lilce  moat 
mventors  of  new  things,  a  good  deal  of 

Erejudice  and  opposition  to  encounter; 
ut  I  am  happy  to  aay,  that  they  are 
giving  way  at  laat  before  the  daily  aceu- 
mulating  evidence  of  the  superiority  of 
thia  compaaa  over  any  yet  invented. 
From  many  proofs  of  this  in  my  'pos- 
aesaion,  I  select  one,  which  I  shail  be 
neatly  oblig^  by  your  appending  to 
thia  communication.  It  is  a  letter  Irom 
Commander  (jalloway,  of  the  screw  vea- 
ael  Ranger,  an  officer  of  great  experience 
and  acknowledged  ability  and  intelli- 
gance. 

I  am,  Sir,  yonra,  fto., 

J.  Bush,  C.  B. 

Tower  RUl,Jao.],lS49. 
Cbmmander  GaUoway  to  Mr.  Buah. 
Sir,— I  have  now  made  three  voyagea  with 
yonr  patent  compaaa  on  board,  and  had 

•  The  "  FauHt^  «Adr  is  hen  intiodaeed  rather 
tmneoeMMUy.  Buahnettwae  thaaattMvof  a  '*D«- 


opportanitlea  of  taatiag  the  neevinoy  of  ili 
performance  under  almost  every  variety  of 
oircttmstaQce ;  and  am  happy  to  aay  that 
nothing  could  anawer  better.  lamohprafiBr 
it  to  the  compaaa  adjuated  according  to  PhN 
feaaor  Bariow'a  method ;  for  while  yonra 
alwaya  points  true,  the  indicationa  of  the 
other  vary  in  corractneaa  aeoording  to  the 
lt«t  of  the  riiip. 

I  am,  ffir,  yours,  &&, 

A.  Galloway,  E.N. 
To  Mr.  Bnah. 


KN6LI8H  aPBCIFXOATIONS    BNBOLLSD 
DURIKO  TRS  WSBK  aKDINO  JAN.  A. 

John  MAciMToaa,  Glasgow,  gentleman. 
Jnir  improvemmUe  in  obtammgmotimpowm'. 
Patent  dated  June  28,  1848. 

Thia  invention  refera  to  three  diffemit 
variatiaa  of  the  rotary  engine,  to  be  worked 
by  steam  or  .other  fluida  i  and  to  a  flexibla 
valve. 

The  ftr9t  engine  oondata  of  a  atrong  me- 
tal cylinder,  doaed  on  both  aidea  by  anit* 
able  oovera,  and  containing  an  interior 
cylinder,  the  enda  of  iriiich  are  aeeweljr 
attached  to  the  inside  aurfiuea  of  the  oovera* 
The  periphery  of  the  inner  cylinder  la  divi- 
ded by  a  central  alot,  in  which  travela  tiia 
piaton-rod.  Thia  rod  ia  keyed  at  one  end 
to  a  main  shaft  inside  the  inner  oylinder, 
and  carriea  at  the  other  the  piaton,  wlaeh 
works  in  the  space  left  between  the  outar 
dronmfBrence  of  the-inner  cytinder.  Thr 
outside  cylinder  is  fitted  with  a  ateam  in* 
duetion  and  eduotion  porta,  together  witii  a 
saitable  alide^valve  and  valve-boxt  inttt 
which  ateam  ia  conducted  by  a  pipe  from  a 
generator. 

A  band  of  aay  atrong,  flexible  aiat»« 
rial,  ia  attached  hiaide  the  outer  cylinder, 
so  aa  to  envelope  the  circumfBreoce  of 
the  inner  one,  with  the  piaton  working  In 
iu  central  alot,  and  ia  made  faat  at  the  two 
enda  up  to  the  apace  between  the  two  ateam 
ports.  The  length  of  the  piaton-rod  ia,  of 
course,  such  aa  to  keep  whatever  portion  of 
the  band  it  aeta  upon,  ia  eloae  oontaot  with 
the  inside  ciroumfareBoe  of  the  outer  cyHn- 


lerlptton  of  a  Snbmartne  Vesiel  or  Torpedo  fbr 
Mowing  up  ihlpi,"  177«}  but  thai  had  nolldng  to 
do  with  the  promotton  of  S$mm  NwrigaUon.  Oa 
the  contrary,  there  cao  be  nothing  better  calculated 
to  neutralixe  lueh  tinder-/ooi  etratagemi  than  a 
power  wUeh  enables  a  Teteel  to  ahift  on  the  iaflaat 
Dom  one  apot  to  another.— En.  If.M. 


xjremH  sfbgivioaviohs  avsouiB  Dusixfl  the  wsix. 
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fcr  r«g«]atiiig  t^  rapply  of  steam  to  tlM 
vrire^boz,  or  for  working  it  espansireiy* 
The  dide-TilTo  aad  TaWe-box  ara  ao  anraa- 
gad  tlMt  wiwB  out  port  to  opeaad  to  admit 
»  tiM  otiMr  ahall  kt  made  to  open  Into 
or  into  tke  atmoephere.  On 
i  being  admitted  by  (say)  the  top  port> 
it  wiU  drife  tbe  piaton  foniid»  and  coiiiOi> 
qMutly  tba  main  ihaft,  imtU  it  Imb  paand 
Ofw  tbe  bottom  port^  when  it  will  aaoapo 
it  into  an  eshanit,  and  ao  the 
i  be  repeated  witiioat  interraptioB. 
If  the  slide-TalTO  bo  ebangtd^  the  ateam  wiU 
bo  ndmitM  by  the  lower  port»  and  the 
aalioB  of  the  engine  mveraed.  The  inner 
cylinder  to  fiOod  with  any  enitobto  Inbrieat* 
ing  nd»taafle,  to  diminish  tho  fitotton  bo. 
the  piston  and  tho  band.  Another 
fladUB  band  of  bram  to  Interpoaed 
i  tho  piston  and  the  other  band,  for 
» of  dhniniahuig  the  friotion  and 
the  WW  and  tear  of  the  first  band.  If 
rotary  motion  to  commnnicatad  to  the  main 
theft  from  any  prime  motor,  thtoengfaie  iHU 
be  oeuforted  into  a  rotary  pnmp. 

The  eeeowf  engine  to  m  redproeatiog  one. 
Tho  arrangeasenta  are  similar  to  the^pro* 
neding,  with  the  eieeption  of  nsing  two 
vntfB^boxes  instead  of  one,  with  their  ports 
«nd  a^vBcto  plaoed  opposite  to  one  another 
on  eitlier  side  of  the  outer  cylinder. 

The  tkird  engine  to  a  modification  of  the 
irst,  and  oonsisto  in  dtopensing  witii  the 
inner  eylioder,  and  substituting  for  the  band 
n  tabe,  the  ends  of  whieh  eommunicate  with 
one  or  other  of  tiie  porte.  The  free  end  of 
tim  piston*red  oarries  a  roller,  which  prenea 
the  tnbe  «p  sgainst  the  inside  dreumlerenoe 
of  the  cyUn&r,  and  thereby  closes  it,  so 
that  CB  steem  being  admitted  by  one  port, 
it  will  drive  the  piston,  and  thereby  the 
amin  shaft  round  until  it  passes  the  other 
port,  tlirottgh  which  it  will  escape  into  an 
eKhmut.  Tiie  admission  of  steam  into  the 
valve-boz  to  regulated  by  a  peculiar  fleriUe 
taive,  wiiieh  eonstota  of  a  thin  piece  of 
isadbto  metal  fixed  to  the  outside  of  the 
valvoobox,  just  above  the  apertore  for  the 
entry  of  steam.  Thto  strip  of  metal  do* 
aoends  a  littto  way,  and  to  then  bent  upward 
and  made  Ibst  to  one  end  of  a  Tcrtioal 
metal  rod.  The  vahre  to  supported  by  a 
suitably  eonstnwted  grsdng. 

The  tube  should  be  composed  of  vuleeni- 
Md  ladto-mbber,  Intsrlaeed  on  the  outeide 
with  oomi,  end,  when  so  prepared,  may  be 
^phed  outside  a  cylinder,  in  conjunction 
with  a  baU,  as  dsseribed  in  the  spedfication 
of  a  forassr  patent.  This  engine  may  be 
t  into  a  rotsry  pump,  by  commu- 
te the 
lasyi 


CUne.^lst  In  respect  to  tho  first  end 
seeond  enginee,  the  use  of  one  or  two  bdte 
or  bands,  as  described. 

2nd.  In  reepect  to  the  third  engine,  the 
use  of  the  tube,  and  also  the  flexibto  vultOy 
as  described. 

HnmiT  Anomn,  Shaftsbury  Crescsntt 
Fimlioo,  Middlesex,  gentleman.  Ftr  wn 
pro9mmmU9  tu  euiloAcf ,  and  fo  Me  pr^iiuN 
tioH  ^  %Af ,  end  In  afftaral^  fo  At  used 
ikmmUh.    Patent  dated  June  M,  1848. 

These  improTcmente  relate,  jtirsl^^,  to  eerw 
tain  ihodea  of  making  matchea  to  be  used  as 
tapers,  whereby,  when  lighted  end  requiied 
to  be  used,  they  may  be  mode  to  remain  ta 
a  Tcrtical  position  (until  consumed)  witho«t 
trouble,  or  the  necessity  of  holdmg  thees 
between  the  fingers,  or  fixing  them  ma  hole 
or  socket  ss  hitherto. 

Sewmdfy,  To  the  preparation  of  hydro* 
carbons  or  other  similar  indammabk  liquidsy 
so  that  when  used  they  may  not  be  so  Uabte 
to  smoke  as  to  usually  the  case  at  present 

t%irdfy.  To  improTumente  in  ni^t  lights* 

^burM/y,  To  the  construction  of  pressure 
lamps. 

And,  J{fthliy,  to  omamentfaig  chimneysv 
globes,  or  shades  of  lamps,  or  gas  burners. 

1.  The  mode  of  making  matches  eonstota 
In  constructing  them  of  a  conical  or  cylin* 
drical  form,  with  a  central  wick  tipped  at  the 
top  with  some  essily  infiammable  substance, 
and  in  attaching  to  the  base  a  piece  of  metal* 
wood,  paper,  doth,  or  other  suitable  mats- 
rial,  for  the  purpose  of  preventing  the 
melted  wax  or  other  substance  from  runniag 
about  when  the  mateh  to^nearly  burnt  out. 
Or  in  inserting  the  bottom  of  an  ordinsry 
taper  mateh  into  a  piece  lead  or  other  heavy 
metal,  which  acta  as  a  holder  to  support  it 

2.  The  hydrocarbons,  such  as  ordinary 
camphine,  oreoal  tsr  naphtha,  are  mixed 
with  wood  naphtha,  or  pyri>xyUc  spirit,  in 
the  proportion  of  one  of  the  foruMr  to  two 
of  ttie  totter,  by  messuie,  whereby  it  to 
stated  they  will  be  rendered  less  Itobto  to 
smoke,  and  wHl  bum  with  greater  brilliancy 
than  the  pure  camphine. 

it  is  remarked  that  slthough  the  propor- 
tions given  are  the  best  in  ordinsry  cases> 
yet  that  sossftlmesthe  purity  of  the  hydro* 
carbons  may  vary,  and  that  consequently  the 
quantity  of  pyroxyUe  spirit  ahould  be  In* 
creased  or  diminished  eccordingly. 

3.  The  improvementa  in  night  lighto  con- 
sist in  indoBing  dther  of  the  mflammahto 
liquids  before  mentioned,  or  vegetable  or 
animal  oito.  In  a  thin  metallie  or  other  case, 
having  an  aperture  at  top,  which  to  closed 
by  paper  or  other  hnpervioue  material  which 
can  be  easily  perforatBd  by  a  pbi,  so  as  to 
allow  of  a  wsx  wtok  being  inserted  tfaerdB 

for  uaa.    The  cmo  may  be 
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Buidfl  by  prafinraoe  of  Rand's  patent  metal 
(?)  or  tin,  or  hnUf  or  even  of  wood  or 
earthenware,  proTided  with  a  thin  metallic 
oover.  Another  mode  of  making  night 
lighti  oonsiata  in  employing  as  a  wiok  one 
of  the  taper  matehea,  before  described, 
which  is  placed  in  the  centre  of  a  glasa  or 
other  transparent  ressel,  filled  with  the  re- 
quisite quantity  of  oil.  The  wick  bebg 
weighted  at  the  base  will  stand  in  a  Tcrtical 
poatidta,  and  will  gradually  bnm  down  aa 
the  oil  is  consumed. 

4.  The  improved  oonstruction  of  pressure 
lampa  oonaists  in  placing  the  oil,  or  otlier 
inflammable  liquid,  in  a  flexible  bag  made  of 
any  suitable  impermeable  materiid.  This 
bag  is  lumiahed  at  ita  lower  end  with  a  flat 
disc,  whidi  is  made  ao  as  to  pass  easily  up 
or  down  in  the  cylindrical  base  of  the  lamp, 
and  at  its  upper  end  with  a  second  disc 
fumiahed  with  a  wick-holder,  capable  of 
being  /unscrewed  when  a  new  wick  or  fresh 
oil  is  requirad.  A  coiled  spring  is  pkced 
in  the  metal  caae,  nndemeath  the  disc  fiied 
to  the  bottom  of  the  oil  bag,  which  presses 
it  upwards,  whereby  the  oil  is  always  kept 
up  to  the  wiok  to  a  point  Tcry  near  that  of 
ignition.  When  it  is  required  to  introduce 
a  full  bag  into  the  caae,  the  apring  must  be 
made  to  ooUapae  by  any  suitable  arrange- 
ment 

5.  The  mode  of  omamentiag  chimneys 
and  globes  consista  in  conrugatiDg  tbem 
either  spirally  or  horisontally.     Clatwu—' 

1.  Making  taper  matches,  as  described, 
whereby  when  lighted  and  in  use  they  may 
be  made  to  stand  in  a  rertical  position  with- 
out extraneous  aid,  either  from  the  fingers 
or  by  fixing  the  end  of  the  match  in  a  hole 
in  the  lid  or  other  part  of  the  match  box,  aa 
ia  ususUy  the  case. 

2.  Preparing  camphine,  or  other  hydro- 
oarbons,  by  mixing  them  with  wood  naphtha 
or  pyroxylic  spirit,  for  the  purpose  of  ren- 
dering thessme  more  useful  for  illuminating 
purposes. 

3.  Making  night  Ughta  in  the  manner  de- 
scribed. 

4.  Constructing  pressure  lamps  for  burn- 
ing oil  or  other  inflammable  liquida,  in 
which  the  said  inflammable  liquids  are  con- 
tidned  in  a  flexible  bag  or  case,  flrom  which 
the  said  liquid  ia  supplied  to  a  wick  by 
means  of  pressure  exerted  externally. 

5.  Ornamenting  glass  ddmneys  and 
globea  for  lamps  generally,  by  corrugating 
tiiem  obUquely  or  horisonteUy  aa  ahown. 

JosBPB  SKSRTCHI.T,  of  Austy,  Lcicea- 
ter,  gentleman.  Fifr  iw^trovement*  in  bricki 
tmd  in  th«  mam^fiieitare  ^  toiaeeo  ptjMS 
and  otkir  like  artieki.  Patent  dated  June 
30,  8148. 

This  infCBtioii  has,  Finifyp  for  its  object 


so  to  construct  and  Ihahion  the  brlflfcit  uaed 
for  building  purposes,  that  wlieB  the  same 
are  required  to  booormdon  either,  or  bodi 
of  thdr  facea  with  plaster,  cement,  stoooo, 
or  other  like  coating,  such  coating  ahall  be 
so  dovetailed  into  the  aubjaesnt  biidES  aa  to 
be  afterwarda  detachable  therefrom  only 
with  great  difficulty  (if  at  aU)«i  With  this 
view  each  brick  ia  moulded  on  ilie  fuse  or 
faoea,  whieh  are  to  be  plastered  or  otherwias 
covered  over,  witii  an  under-<Mt  gtoovo,  tog 
form  of  which  may  bo  varied  at  pleasure, 
80  long  aa  it  is  made  broader  at  tfao  base,  ov 
intemdly,  than  at  the  top. 

StcoHdifff  Tlie  invention  coBsuts  ill  wOR« 
ing  tobacco  pipes  and  otiier  like  artidea  hem, 
day  or  other  suitable  anbatanoe  in  a  much 
more  expeditions  and  economical  manner 
than  the  same  haa  been  hitherto  aocom^ 
plished ;  and  the  improvements  in  this  brandi 
of  the  invention  have  relation  to  each  of  the 
proceasea  called  pnfourtmig  ik$  eUtjf^formbig 
ike  roll,  boHmg  ike  nM,  wking  ike  reU  and 
firing  ikepipee. 

Preparing  ike  0%.— The  dayia  soaked 
in  the  usual  manner,  and  then,  instead  of 
breaking  up  the  lumpa  by  beating,  in  order 
to  reduce  the  mass  to  one  nnilbrm  degree  of 
consistency,  it  is  passed  through  a  machine 
which  consists  of  two  metallic  rollera  revolv- 
ing on  their  shafts  or  axes,  on  which  are 
keyed  two  toothed  wheels  which  take  into 
each  other.  These  rollers  are  driven  at  difler- 
ent  speeds  by  a  pinion  fixed  on  tlie  shall 
of  a  fly-wheel,  and  the  day  ia  supplied 
between  the  rollers  from  a  hopper:  the 
diitauce  between  the  rollera  is  regulated  by 
a  act  aorew,  and  one  of  them  is  flandied 
on  the  rim  to  prevent  the  day  worldng  out 
at  the  sides.  On  the  day  (or  other  suitable 
material)  being  placed  in  tiie  hopper,  mo- 
tion is,  by  the  taming  of  the  han^e,  com* 
municated  to  the  rollwa  through  the  toothed 
wheels,  whidi  are  of  such  relative  numbers, 
that  one  of  the  rollera  shall  revolve  three 
timea  while  the  other  completes  one  revolu- 
tion. The  clay  is  by  this  operatioB  drawn 
from  the  hopper,  and  in  passing  between 
the  rollers  becomes  tliorougUy  beaten  up* 
and  amdgamated. 

Fimning  ike  Roil. — For  tiiis  purpoaa  the 
day  is  forced  into  a  vessd,  to  the  end  of 
which  is  aflized  one  or  more  platsa,  per* 
fbrated  according  to  the  thicknesses  of  the 
stem  required  for  the  pipe,  end  divided 
through  the  centre  of  the  perforatlens,  in 
order  that  they  may  open  suooeasivdy  to 
admit  various  thicknesses  of  day  ibr  the 
stem,  and  a  suffident  subatsnce  at  tlw  end 
of  the  atom  for  forming  the  bowl  of  the 
pipe.  Gkudea  are  screwed  flrmly  into  tlMvee- 
sd,  and  pass  tlirongh  dots  into  the  plaiaa. 

The  hceda  of  these  guides  prcfi^t  keigemd 
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Um  tlote,  ind  k«ep  the  plates  from  bebg 
fereed  away  from  the  Tesfel,  while  at  the 
HMie  tine  thej  attoir  the  plates  to  more 
froaljr  op  and  down.    The  plastle  day  in 
tite  Ycnd  being  fbroed  onwards  towards  the 
plates,  most  neeessarily  pass  ont  throvgh 
the  apertuea  therrin,  hi  the  order  in  which 
tiMj  are  pbeed.    Thns,  suppose  all  the 
pbtaa  were  doeed,  and  that  the  (day  were 
pvopeHed  forwnd,  it  would  escape  of  thiek- 
nesses  and  sh^MS  thronghont  corresponding 
Witt  those  of  the  ssBsllest  apertures.  When 
tlM  greatest  thieknees  of  day  has  passed 
tiuoi^  tlie  reqnired  length  for  formfaig  the 
bowl,  the  plates  simnltaneonsly  dose,  by 
means  of  springs  acting  on  them,  and  are 
ready  for  a  rqMtition  of  the  operation^    In 
order,  however,  to  make  the  stem  taper,  the 
plates  are  nwde  to  open  gradnally  instead  of 
■nddoily,  and  the  roll  is  produced  of  a  gra- 
dually increasing  diameter.    The  mode  in 
whidi  the  madiine  operatea  for  forcing  the 
day  trough   is  as  follows  :  —The  exact 
quantity  of  day  required  for  making  any 
ipven  number  of  rolls  is  laid  on  a  bed,  and 
by  tumiog  a  handle,  motion  is  transmitted 
through  tiie  gearing  to  a  crank  rod,  which 
ptt^s  a  piston  which  carries  the  opening 
bars  onward  towards  the  perforated  plates, 
and  at  the  same  time  forces  the  clay  from  the 
bod  into  the  Tcssel.    As  soon  as  the  clay 
begins  to  emerge  from  the  apertures,  the 
pcinte  of  the  opening  bars  come  between  the 
idlers  on  dther  side  of  the  machine ;  and  as 
the  ban  continue  to  adTance,  the  plates  are 
gradually  and  equally  opened  both  npwarda 
aod  downwards,  until  the  stem  has  acquired 
its  foil  lengtii ;  whereupon  the  shoulden  of 
the  opening  bars  come  suddenly  faito  con- 
tact with  tiie  rollers,  and  open  the  plates 
wide  enough  to  allow  the  substance  for  the 
bowl  to  escape ;  immediately  after  which  the 
piston  begins  to  return,  and  the  plates  dote 
in  the  reTcrse  order  to  that  in  which  they 
were  opened.    Instead  of  perforated  plates, 
divided  tiiroug^  the  centres  of  the  apertures, 
bdng  employed  for  forming  the  rolls,  dies 
or  bushes   may  be  fttted  into  the   large 
opening  for  the  bowl  end  of  the  roll,  and 
arranged  so  as  to  expand  when  required 
exactly  in  the  ssme  way  as  before  described. 
Another  madiine,  sdtable  for  forcing  out 
tiw  rofls^  consista  of  a  frame  carrying  a 
cylinder  or  Tossd  for  holding  the  day,  and 
of  a  piston  which  trsTds  on  a  screw,  and 
carries  a  whed  underneath,  which   takes 
into  a  worm   attached  to  a  main    shaft. 
On  tiu  end  of  the   cylinder  plates  are 
ized,  dssilarly  ccmstracted  to  those  already 
dseeribedt  and  which  are  opened  and  dosed 
by    the   subm   or    similar   means.     The 
^Inider  Is  now  filled  with  day,  and  on 
I  being  givea  to  the  haadlCf  the  piston 


begins  to  advance,  and  a  eontinnons  stream 
of  rolls  to  be  given  off  from  one  end  of 
the  machine,  until  the  cylinder  Is  exhausted 
of  Ite  clay.  The  motfon  of  the  handle  te 
then  reversed,  and  the  cylinder  refilled  to 
oontinue  the  operation.  Instead  of  one 
oyUnder,  two  or  more  cylinders  may  be 
ujed  sfanultaneoudy  in  the  same  way. 

Or,  instead  of  forming  the  rdls  by  dther 
of  the  preceding  methods,  they  may  be 
formed  by  passing  the  day  between  roUerst 
haThig  suitable  indentations  or  matrices  on 
their  surfoces. 

A  third  mode  of  forming  the'  roll,  vrhieh 
may  be  sometimes  adopted,  consista  -  in 
compressing  the  day  between  plates,  dies,  or 
movlds,  suitably  engraved  or  sunk  for  the 
purpose;  or  by  first  compressing  the 
moulds  firmly  together,  and  then  forcing 
the  day  into  them,  and  throughout  their 
entire  length. 

Boring  the  RoU. — For  this  purpose  the 
patentee  uses  a  mandril,  or  series  of  wires 
or  mandrils,  arranged  in  the  following  man- 
ner : — Into  a  rod,  fitted  to  and  extending 
from  side  to  side  of  the  clay  ressd,  are  in- 
serted the  wires  or  mandrils.  Each  of 
these  wires  is  exactly  opposite  some  one  of 
th«  apertures  of  the  plates  before  described, 
and  extends  some  little  distance  through  the 
exact  centre  of  the  apertures,  so  that  the 
day,  hi  bdag  forced  out  through  the  aper- 
tures, must  pass  over  the  wires  and  leave 
the  rolls  hollow. 

WiriHff  the  Roll,  —  The  apparatus  for 
this  purpose  condsto  of  a  frame  in 
which  are  a  number  of  grooves  corre- 
spondbig  to  the  number  of  rolls  to  be 
produced  at  once  from  the  machine.  Into 
each  of  these  grooves  is  Idd  an  ordinary 
wire,  such  as  is  used  for  moulding  pipes,  but 
having  in  addition  a  slide  or  runner,  through 
which  the  wire  passes  fredy,  and  which  is 
intended  to  keep  the  wire  parallel  and  oppo- 
site the  mandrils  of  the  machine.  When 
these  wires  are  Idd  on  the  frame,  the  frame 
is  placed  at  the  end  of  the  machine,  when 
the  pointa  of  the  wires  come  in  contact, 
or  nearly  so,  with  the  ends  of  the  wires  or 
mandrils,  so  that  when  the  rolls  begin  to 
pass  oyer  the  mandrils  they  are  reodved 
upon  the  wires  in  the  frame,  and  the  run- 
ners recede  as  the  roll  advances  up  the  irire. 
The  rolls  are  then  moulded  in  the  usual 
manner,  and  the  wires  withdrawn.  It  is 
proper,  however,  to  observe  that  these  wires 
will  act  precisely  the  same  if  the  roll  be  pro- 
duced from  the  machine  solid,  instead  of 
being  first  bored  by  the  mandril. 

Another  method  of  wiring  the  roll  con- 
sista of  laying  a  roll  in  a  suitable  mould,  and 
forcing  the  wire  throughout  the  entire  length 
of  the  roll,  which  may  be  done  with  great 
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•OBiimqrlqrnMnsof  g«id0i«  11w|wtMitae 
lurefars,  in  this  oua»  to  me  wires  made  of 
tempered  iteeL  which  are  not  liable  to  bend. 

JRn^^  Mc  Pijtei.— When  the  pipea  are 
ready  lier  firing  they  are  to  be  placed  npon 
earthenware  ftemea  previonuly  to  potting 
them  into  the  kihi,  and  the  frame  iteeU,  with 
the  pipee  upon  it*  then  pnt  into  the  kiln. 
Bj  thU  meant*  the  kiln  is  more  speedily 
^ed  and  sooner  emptied*  than  by  the  or- 
dinary process.  These  frames  are  eech  of 
the  form  of  «  segnMOit  of  a  oirdef  and  of 
▼aiioos  siiesy  so  as  to  fit  the  varimu  drdes 
tr  ledges  in  the  kiln. 

FUrtL  The  makiof  of  brioks  with  nnder- 
ont  groores  on  either  or  both  of  their  faces. 

Second.  The  employment  in  themanofsc* 
tare  of  tobacco  pipes,  and  in  the  process  of 
preparing  the  clay  of  rollers  revolnng  in 
opposite   directionfi  at    dififerent   rates  of 


TJUrd.  The  forming  the  roll  in  the  said 
mannfactore  by  the  three  different  modes  or 
processes  hereinbefore  described;  namely, 
either  by  forcing  the  day  throogh  apertores 
which  are  made  by  springs  or  other  equYa- 
knt  mechanical  means,  to  expand  according 
to  the  Tarying  thioknesses  required  for  the 
different  parts  of  the  pipe,  or  by  passing  the 
day  between  rollers  having  indentations  or 
matrices  on  their  surfaces  $  or  by  compress- 
ing the  day  between  flat  dies  or  moolds ; 
and  whatever  may  be  the  sort  of  machinery 
or  means  employed  in  each  of  these  pro- 
cesses to  force  or  compress  the  clay  between 
the  moolding  or  forcing  surfaces. 

Fwrth*  The  employment  in  the  said 
manufacture  of  pipe  moulds,  constructed  as 
before  described. 

JFifih,  The  employment  in  the  ssid  ma- 
nufiscture  of  wires  or  mandrils  to  bore  the 
roU  in  connection  with  the  first  of  the  modes 
of  forming  the  rolL 

Sixih.  The  method  of  wiring  the  roll  in 
the  said  manufacture,  by  receiving  the  same 
as  it  pssses  from  the  machines,  by  which  it 
Is  formed  upon  wires,  having  slides  or 
vnnners,  which  recede  by  the  pressure  of  the 
day. 

SipemtJL  The  employment,  in  the  ordi- 
nary method  of  wiring  the  roUs,  of  guides 
to  direct  and  regulate  the  insertion  of  the 
wire. 

Eighth.  The  employment  in  the  said  ma- 
nu&cture  of  moveable  earthenware  frames 
for  holding  the  pipes  when  ready  for  firing, 
introducing  them  into  the  kiln,  and  with- 
drawing them  from  the  same. 

Ninth,  The  application  of  the  sud  im- 
provements in  the  manufacture  of  tobacco- 
pipes  to  the  manufacture  of  aU  such  other 
aiUdes  employed  in  smoking  made  from 
pXsatio  materials,  to  which  the  same  may,  in 
whole  or  In  part,  be  applicable. 


Nathanibl  BBABPMons,  13f  Greal 
College-street,  Westminster.  For  cmrtmm 
impmvemmU  in/tmndm^  and  eatuiruetmf^ 
waiU,  jiisTf,  and  breukmaierMi  partt  ^ 
tohieh  ia^nro9$meni$  ere  ^^pUeath  to  otht 
atr%ciwt€9^    Patent  dated  3rd  July,  1849. 

These  improvements  eonsist  inoonatroel* 
ing  the  foundations  of  submarine  structurea 
generally^  of  a  eomblnatioB  of  wrought*lroii 
platea  formed  Into  caissooasi  and  "/^tiiy* 
lyi."  The  bottom,  sides^  and  ends  of  the 
calsaoon  are  composed  of  boiler  plate-irai^ 
riveted  and  othenriae,  held  firmly  feMpether 
by  means  of  angle  or  T  iron,  and  rarther 
stayed  by  knees  and^ribs.  The  bottosa  of 
the  caissoon  is  divided  into  ceUolar  oooa- 
partmenta,  by  means  of  vertical  iron  plateay 
made  Cut  to  the  bottom,  in  a  longitudinal 
direction.  The  tops  of  the  verticd  plates  are 
bent  downward,  and  serve  to  retain  the  con- 
crete or  "  filling-up''  in  the  cdls.  Walls  of 
brickwork,  or  other  auitable Bsaterialf  arebwlt 
up  against  the  inside  surfaces  of  the  sidesand 
ends  of  the  caissoon,  which  is  divided  longi- 
tudinally by  a  partition  of  brickwork,  or  other 
suitable  matiaials,  and  also  orossways  Into 
water-tight  compartments,  by  bulkheads 
buUt  in  the  same  manner  and  of  the  same 
substanee.  When  the  oaissoon  has  been  so 
figur  completed,  it  Is  floated  into  the  desired 
portion,  and  then  sunk,  either  by  ad« 
mitting  water  into  the  interior  vacant  oon« 
partments,  or  by  filling  them  with  stonea  or 
other  sufficiently  weighty  materials.  The 
caissoon  may  then  be  &ced  with  masonry  in 
the  ordinary  way,  and  constructed  in  lengths 
of  from  300  to  800  feet. 

The  patentee  proposes  to  apply  his  in- 
vention to  form  the  flooring  and  founda- 
tions of  warehouses  and  other  similar  build- 
ings. The  floor  is  composed  of  iron  platea, 
riveted  together,  and  made  fost  to  the 
sides  of  the  building,  and  the  compartments 
filled  up  with  concrete.     C/a«mf.— • 

Founding  walls,  piers,  or  hreakwsiers 
upon  a  base  consisting  of  wrought-kon 
plates,  arranged  and  combined  with  '*  fill> 
ing-up." 

Coostrncting  walla,  piers,  or  break- 
waters of  caissoons,  having  bottoms,  enda, 
and  double  sides,  made  of  wrought-iron 
plates,  with  a  portion  of  the  straoture  built 
therein,  so  as  to  form,  when  sunk,  a  portion 
of  the  paramount  structure  itself. 

Constructing  the  floors  and  fonndatlona 
of  buildings  of  wrought-lron  plates,  ar- 
ranged and  combined  with  '*  fiUing-up." 

Elisabbth  Dakin,  St.  Paul's-ohuieb- 
yard,  widow.  For  impro99m«nt%  in  eUtm- 
ing  and  roa»iing  cofw,  in  tha  Ojiparaima 
and  maehimrg  to  Ae  wed  4Aen^  and 
alto  in  the  i^jparaim  far  wmking  tVWans 
and  daeoctiom  qf  eqfka.  Patent  daimd  3cd 
July,  1848.     Cfotmr.— 
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tbe  emptoynant  in  tlM  damiiig  and 
routiag  9i  collto  of  Teasels  oomposed  of  or 
Kned  with  gold,  silTer,  platinum,  or  any 
alloy  of  those  mefcals. 

^le  application  and  adaptation  to  deaii- 
ing  and  roasting  of  ooffeo,  of  Teasels  com- 
pMod  of  or  lined  with  gold,  sU?er,  platinam, 
or  any  alloy  of  these  metals. 

The  employment  of  a  railway  and  tra- 
^eraiag  oarriage  to  aapport  the  roastiog 
▼esssl  in  the  Aumaoe,  and  to  facilitate  its 
vithdniwaL 

The  empldymeot  of  a  flexible  bag  or  parse 
in  tiio  ooflbe  Mggen,  whieh,  by  sonwingy 
twiattqg,  or  prsasiiig,  allows  the  deooction 
topaaaont. 

The  employment  of  a  perforated  Tessel 
and  piston  for  ospresaiag  the  decoction,  in 
lien  of  the  preceding. 

RtoHABD  Clark,  Strand,  lamp  mann* 
Ibotorer.  For  eertain  improvemenii  in  gat' 
kmrwtn,  tmi  •»  eamMe'lamf9  and  oM«r 
iM^jia,  PMent  dated  June  26,  1848 ;  spe- 
dieation  enrolled  December  26, 1848. 

CSSatmt. — ^The  several  nlans  described,  or 
amf  mem  modification  thereof i  for  entirely 
anckaing  gas-bnmers  within  a  glass  vessel 
or  chamber,  so  as  to  protect  the  flame  from 
exteroal  draught,  and  caoae  the  air  which 
aopporta  the  combostion  of  the  gas  to  be 
Ihoronghly  warmed  or  heated  before  it 
arriTea  at  the  homer ;  also  so  ornamenting 
tiie  giaas  chamber,  in  order  that  the  metallic 
part  of  the  bomer  may  be  hidden  firom  view 
aa  mnoh  as  possible,  yet,  at  the  same  time, 
tiie  iMsaage  of  the  light  may  not  be  impeded 
or  A  qaantity  diminished. 

Btcindljf,  The  Tsrions  ImproTements  in 
gaa-bnmors  described,  and  also  ttte  improTed 
modea  of  supporting  the  chimney  and  glass 
,  and  preventing  them  firom  becoming 


TkMU^.  The  method  of  constmeting 
hnmera,  whereby  any  irregnlarity  or  want 
of  nniformity  in  the  presawe  of  gas  from 
the  mains  is  prevented  from  injnrionsly 
affeeting  the  flame. 

FntriAfy,  Dividing  the  spring  of  a  candle  • 
laasp  ii^  two  parts,  and  alao  adapting  the 
tnhnlar  or  other  piston  to  the  npper  part  of 
the  spring— one  of  the  oljects  of  both  these 
ImprovomeBts  being  to  facilitate  the  placing 
tfaeaprii^in  the  candle  tnbe,  after  it  has 
been  roaK^ved  for  some  necessary  purpose. 
Another  oligeel  of  dividing  the  spring  into 
two  parta,  and  separating  them  by  discs, 
is  to  prevent  the  melted  tallow  or  grease 
from  getting  into  and  dogging  up  the  lower 
portion  of  the  spring,  which,  therefore,  need 
never  be  removed  from  the  tube. 

Ftfikiy*  Constructing  night  lamps  with 
a  earved  or  heasispheiical  bottom,  so  as  to 
osaae  the  neltod  teliow  or  grease  to  drain 
down  to  tho  lowest  pdnt,  and  be  ooniomed. 


aUrtki^.  Gonstraotiag  oU  or  oth«r  Unsps 
in  the  nuuiner  descrilMd,  or  any  mere  mmU- 
flcations  thereof,  whereby  the  flame  is  or 
may  be  perfeotly  protect  firom  external 
draughts,  and  yet  be  abundantly  suppUed 
with  air  to  support  oombustion;  alao  the 
manner  of  adapting  an  oil  cap  to  the  lower 
part  of  the  lamp,  for  the  purpose  of  receiv- 
ing any  overflow:  and  also  the  improved 
mode  of  constructing  the  stuffing-box,  as 
before  described,,  as  well  as  the  method  of 
attaching  glass  handles  to  spindles  for  any 
of  the  purposes  to  which  such  handles  may 
bo  appUcable. 

Smnthly  Constructing  pressure  lamps 
with  a  strainer  or  percolating  surfaoot  adapted 
to  or  made  in  the  lower  end  of  the  supply 
pipe,  for  the  purpose  of  preventing  any  im- 
purities from  paning  into  the  interior  of  the 
lamp,  and  clogging  it  up;  also  making  a 
valve  or  valves  in  the  piston  or  plunger  of 
pressure  lamps,  for  the  purpose  of  allowing 
any  air  that  may  have  acddentally  got  under 
the  piston  or  plunger  to  escape  therefrom ; 
and  the  method  of  regulating  the  supply  of 
oil  to  the  burner,  by  oMans  of  a  email  j^ug 
or  screw,  by  screwing  or  unscrewing  which 
the  capadty  of  the  passage  may  be  regulated 
at  pleasure ;  and  further,  constructing  pres- 
sure and  other  lamps  with  short  wicks,  for 
the  purpose  above  set  forth ;  also  a  support. 

Eighthly.  Regulating  the  supply  of  oil 
to  railway  lamps  by  meana  of  a  plunger  or 
spindle,  whereby  the  flow  of  oil  may  be 
regulated  to  a  nicety,  or  stopped  altogether, 
if  required. 

Ninihiy.  Making  lamps  or  lanterns  with 
reflectora  which  may  with  facility  be  de- 
tached from  them  or  adapted  thereto  when 
required;  and  the  magni^ring,  by  means 
of  a  lens,  the  rays  of  li^t  upon  the  focus  of 
a  reflector ;  and 

Lastly.  Counterbalancing  chandeliers  by 
means  of  weights  inclosed  in  the  tubing 
which  forms  the  channel  of  communication 
from  the  main  to  the  burners  in  the  esse  of 
gas  lamps,  and  which  only  serve  to  support 
the  chandelier  when  oil  is  used. 


TmUKI.Y  LT8T  OF  MBW  BMOLUH  FATBHTS. 

William  Gilmoor  WQBon,  of  Port  DandM,  Glas- 
gow, engineer,  for  improvenenli  in  the  formation 
of  moiUda  and  cores  of  moulds  for  casting  iron  and 
other  substances.    December  90;  six  months. 

William  Knapton,  of  York,  ironfounder.  for  cer- 
tidn  ImproToments  in  the  mode  of  manufacturing 
gasometers  or  gasholders.   January  8 ;  six  months. 

William  Thomas,  of  Cheapslde,  London,  mer- 
chant, for  improvements  in  the  manufacture  of 
window  blinds.  (Being  a  communication .)  Ja- 
nuary 4  i  six  months. 

David  Yoolow  Stewart,  of  Montrose,  Scotland, 
ironfounder,  for  improvements  In  the  manufacture 
of  moulds  and  cores  for  casting  iron  and  other 
substances.    January  4 ;  six  months. 

Henry  Francis,  of  Chelsea,  Middlesex,  engineer, 
for  Improvemeata  in  sawing  and  cutting  wood. 
January  4;  six  months. 
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RolMTt  lffiiim»  of  8tMk  Heid  MiU,  mar  Roch- 
dale, Lancaster,  oolten  spinner,  for  certain  Im- 
{trovementt  in  loomi  and  apparatui  connected  with 
oomt  fbr  weaving  variouB  detcziptiont  of  textile 
ftbrlcs.    January  4;  six  months. 


William  CrofloB  lioat,  of  Upper  Betkeley-ftraeC, 
Middlesex,  soigeon,  for  Improfements  In  eoglnea 
to  be  work^ed  bj  steam,  air,  or  faa.  /anvaxj  4 ;  sCx 
months. 
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The  whole  of  the  small  work  shown  in 
fig.  3  is  enclosed  in  the  case  along  with 
the  drumi  and  the  use  of  a  separate 
chamber  for  that  purpose  is  dispensed 
with. 

The  following  important  ad?antage8 
teniit  irom  this  arrangement : 

1ft  That  there  can  be  no  variation  in 
the  wafaer  fevel,  as  in  meters  haying  two 
ehamben  (one  for  the  drum  and  another 
§oir  the  '*  Bmall  work/*)  from  the  differ- 
ence of  the  pressure  of  the  gas  in  which, 
inaccuracy  of  measurement  is  unavoid- 
able. 

And,  2nd.  That  no  gas  can  be  passed 
through  the  meter  without  passings 
through  the  drum,  and,  consequently 
becoming  measured. 


Fig.  1  is  an  end  elevation  of  this  meter, 
and  fig.  2  an  inside  view  of  the  front 
plate,  with  the  parts  connected  to  it.  A 
M  die  case ;  B,  the  wheel  or  drum  by 
which  the  gas  is  measured ;  C.  the  pipe 
for  the  admission  of  cas  into  ttue  meter  ( 
IX  t  float-valve  on  m  pipe,  B,  whioh 
cloaes  when  the  level  of  the  water  gels 
teo  low  ;  £,  the  pipe  for  the  escape  of 
the  gaa  firam  the  druoiv  which  pipe  ter« 
minatBs  in  another  pipe,  F,  by  which 
the  gas  u  conveyed  to  the  burners ;  G  is 
the  side  fnece  or  syphon,  by  which  the 
water  level  is  regulated:  H,  the  feed- 
|npe  for  supplying  the  water  to  the  me- 
ter ;  I,  the  stuffing-pipe  for  the  spindle, 
by  which  the  motion  of  the  drum  is 
communicated  to  the  index- work. 
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To  the  enterpise  of  Henjy  Bell,  of 
Helenslnirgh  on  the  Clyde,  we  are  indebted 
for  the  oonstmction  of  the  first  passenger 
■team  vessel  ( the  Comet)  which  actually  plied 
for  hire  on  British  waters.  Bell  himself 
claimed  for  this  vesad  the  credit  of  being 
'**  the  first  iteam  boat  built  in  Ekux>pe  that 
answered  the  end,''  and  as  being  at  the  time 
^e  advanced  this  claim  (1816)  **  upon  the 
best  and  simplest  method  of  any  of  them'' ; 
but  as  Mr.  Woodcroft  justly  observes  : 

No  valid  claim  can  be  established  in 
favour  of  Mr.  Bell  as  the  inventor  of  the 
present  system  of  steam  navigation,  or  for 
any  improvements  beyond  those  of  which 
he  had  acquired  a  knowledge  from  the  ezpe- 
liments  of  Messrs.  Miller,  Taylor,  and  Sy- 
mington. In  fact,  Symington's  boat,  the 
CkarkUe  Dtmdas,  which  had  been  fre- 
^pMntly  inspected  by  both  Bell  and  Fulton, 
was  saperior  in  its  mechanical  arrangements 
to  either  Falton's  Clermont  or  Bell's  Comet, 
as  may  be  readily  seen  by  inspection  of  the 
drawings,    p.  82. 

Ocean  steam  navigation  next  occupies  Mr. 
Wooderoft's  pen ;  but  strange  to  say,  the 
name  which  should  have  figured  first  on 
this  part  of  his  historical  scroll,  namely, 
that  of  Napxee  —  is  not  once  men- 
tioned.   Mr.  W.  will  perceive  at  once  the 


necessity  of  sapplying  in  Us  next  edition 
this  glaring  omission. 

The  only  ocean  steamer  which  has  hither^ 
to  made  the  entire  circuit  of  the  globe,  is, 
it  appears,  H.M.  steam  aloop,  Driver, 

She  left  England  on  the  16th  Mai«h, 
1842,  under  Commander  Harmer,  who  died 
in  China.  Captain  Hayes  then  too)[  the 
command  of  her,  and  broHght  her  home. 

After  leaving  England,  she  touched  at  the 
following  places :  —  The  Cape  of  Grood 
Hope,  the  Mauritius,  Singapore,  and  Hong 
Kong.  Between  the  5th  of  Angast,  1842, 
and  the  9th  of  June,  1845,  she  was  em- 
ployed in  making  frequent  passages  firom 
port  to  port  in  China;  from  China  she 
went  to  Borneo,  Trincomalee,  and  Bombay  ; 
she  then  returned  to  Trincomalee,  and  pro- 
ceeded from  there  to  Singapore,  Manilla, 
and  Hong  Kong. 

On  the  27th  September,  1845,  ahe  sailed 
from  Hong  Kong,  attempting  the  eastern 
route  to  New  Zealand;  but  when  ahe  ar- 
rived to  the  eastward  of  the  Baahee  lalaads, 
ahe  encountered  a  typhoon,  lost  all  ber 
sails,  sprung  a  leak  in  two  of  her  boilers, 
and  sailing  down  the  China  aeas,  was  com- 
pelled to  bear  up  for  Singapore,  and  repair 
defects.  She  then  steamed  through  the 
Java  Seas  to  Sourabaya,  and  was  snbse* 
quently  compelled  to  anchor  at  Pyon,iB  the 
Islands  of  JUnnbock,  to  retmhr  boilers.  From 
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'Fftm  A»  proceeded  to  Swba  River,  thence 
to  Hobttrt  Town,  Sydney,  and  to  the  Bay  of 
lalaodfl  in  New  Zealand,  ]nrbere  ahe  waa  em- 
ployed ui  making  paaaagea  from  port  to 
port,  from  the  19th  of  January,  1846,  to 
the  18th  of  Jannary,  1847.  On  the  28th 
of  that  month  ahe  left  New  Zealand,  and 
irriTed  at  Rio  in  5  li  days ;  and  from  Rio 
llM  mehed  England  in  48  dayi.  Owing  to 
ooftarional  want  of  fuel,  leakage  of  boilers, 
8«d  oClMr  eanses,  ateam  was  not  nsed 
tibrooglioitt  the  wholeof  eanhof  her  voyages. 
81m  wna  loQger  in  commission  than  any 
vesiwl  finaa  the  p^wef  namely,  five  years 
aiid  Bin*  months^  daring  which  period  she 
trnvdlnd  75^96  mUes.    p.  89. 

'Ihe  snbstitntion  of  the  screw  for  the 
paddl€'Wheel  comes  lastly  under  review. 
Mr.  W.  considers  Captain  Ericsson  to  be  en- 
titled to  the  honour  of  having  been  the  first 
practical  introducer  of  this  system  both  in 
Great  Britain  and  the  United  States. 

Brsmah,  in  1785,  patented  a  submerged 
propeller,  on  the  principle  of  the  sails  of  a 
windmill,  or  the  bladea  of  a  smoke  jack. 
William  Littleton  patented  a  screw  propel- 
ler of  three  bladea  in  1794,  and  experi- 
mented with  a  copper  screw  so  formed  as 
described  by  Colonel  Beaufoy.  Edward 
Shorter  also  patented  a  acrew  propeller  in 
1800,  and  which  was  successfully  tried  by 
manual  power  to  move  vessels  of  war  in 
1803,  Mr.  Samuel  Brown  had  a  boat  ex- 
pirsaaly  built  for  being  propelled  by  a  gas 
vaennm  enguie  (of  which  he  was  the  inven- 
tor), made  to  drive  a  two-bladed  submerged 
propeller  in  the  bow  of  the  boat,  by  which 
a  qMed  of  from  six  to  seven  miles  an  hour 
waa  obtained.  Yet,  notwithstanding  these 
neritorious  efforts  to  accomplish  the  sue- 
cassfhl  introduction  of  the  use  of  the  screw 
propeller,  this  instrument  did  not  come  into 
practical  use  until  a  very  recent  period, 
when  its  merits  as  a  propeller  were  for  the 
first  tune  fully  demonstrated  and  carried 
into  suoceasful  operation  by  Captain  John 
Ericsson,  C.E.,  in  strict  accordance  with  a 
peculiar  arrangement  of  screw  propellers 
patented  by  hun  on  the  13th  July,  1836. 

Captain  Ericsson  is  a  native  of  Sweden, 
and  held  a  commission  in  the  Swedish  army ; 
bnt  hia  taste  for  mechanics  was  such  as  to 
induce  him  to  leave  his  native  country  and 
establiah  hilnaelf  in  London ,  in  partnership 
with  the  well  -  known  establishment  of 
Messrs.  Braithwaite,  in  which  he  became  a 
-  under  the  firm  of  Braithwaites  and 


Prior  to  the  couf truction  of  his  first 
vttsael,  he  made  some  experiments  with  a 
model  boat  which  waa  propelled  by  means  of 
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a  screw,  in  a  circular  bath  in  Londoif .  The 
mo40l  boat  was  fitted  with  a  small  engine, 
supplied  with  steam  by  a  pipe  leading  from 
a  steam  boiler  over  the  centrasof  the  bath, 
and  descending  to  within  a  foot  of  the  water 
line  where  it  was  branched  off  by  a  swivel 
joint,  and  connected  with  the  engine  in  the 
boat.  Steam  being  admitted  into  this  pipe, 
the  engine  in  the  bjoat  was  put  in  motion, 
and  motion  was  thus  communicated  to  the 
propeller.  This  model,  though  le^  than 
two  feet  long,  performed  its  Toyage  about 
tbe  basin  at  the  rate  of  upwards  of  three 
miles  an  hour. 

The  following  sccount,  so  far  as  it  relates 
to  the  performance  of  the  screw  boat,  the 
JFVanctf  B.  Ogden,  is  extracted  from 
"  Weale's  Papers  on  Engineering,"  toI.  iii., 
part  v.,  pages  1 — 7,  under  the  head, 
"  Steam  Navigation." 

*'  So  much  has  been  stated  as  to  the  suc- 
cess and  efficiency  of  steam  power,  as  ap- 
plied to  navigation  and  for  war  purposes  in 
the  United  States,  that  we  have  added  to 
our  papers  the  following  lecture,  as  written 
and  published  in  America.  We  prefer 
giving  the  precise  words,  with  the  exception 
of  a  very  short  note  in  a  subsequent  page. 
We  take  leave  to  say,  that  the  objects  of 
science  are  best  carried  out  by  reference  to 
such  matters  only  as  shall  tend  to  illustrate 
^e  point  in  discussioo. 

"A  Lecture  on  the  late  Improvements 
in  Steam  Navigation  and  the  Arts  of  Naval 
Warfare,  with  a  brief  Notice  of  Ericsson's 
Caloric  EDgine,  delivered  before  the  Boston 
Lyceum,  in  December,  1843,  by  John 
O.  Sargent. 

'*The  next  step  in  the  invention  waa 
the  construction  of  a  wooden  boat,  40  feet 
long,  8  feet  beam,  3  feet  draught  of  water, 
with  two  propellers,  each  of  5  feet  3  inches 
diameter. 

**  So  successful  was  this  experiment,  that 
when  steam  was  turned  on  the  first  time, 
the  boat  at  first  moved  at  a  speed  of  upwards 
of  ten  miles  an  hour,  without  a  single  alter- 
ation being  requisite  in  her  machinery.  Not 
only  did  the  boat  attain  this  considerable 
speed,  but  its  power  to  tow  larger  vessels 
was  found  to  be  so  great,  that  schooners  of 
140  tons  burthen  were  propelled  by  it  at  the 
rate  of  seven  miles  an  hour ;  and  the  Ame- 
rican packet  ship,  Toronto,  under  the  com- 
mand of  Captain  Griswold,  was  towed  in 
the  River  Thames  by  this  minature  steamer, 
at  the  rate  of  more  than  five  English  miles 
an  hour  through  the  water.  The  engineers  of 
liondon  regarded  the  experiment  with  silent 
neglect ;  and  the  subject,  when  laid  before 
the  Lords  of  the  British  Admiralty,  failed  to 
attract  any  favourable  notice  from  that 
august  body.  Perceiving  its  peculiar  and 
c2 
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admirable  fitness  for  ships  of  war,  Ericsson 
was  confident  that  their  lordships  would 
at  once  order  the  construction  of  a  war 
steamer  on  the  new  principle.  He  invited 
them,  therefore,  to  take  an  excursion  in  tow 
of  his  experimental  boat.  Accordingly  the 
gorgeous  and  gilt  Admiralty  barge  was 
ordered  up  to  Somerset  -  house,  and  the 
little  steamer  was  lashed  alongside. 

**  The  barge  contained  Sir  Charles  Adams, 
senior  Lord  of  the  Admiralty ;  Sir  William 
Symonds,  Surveyor  of  the  British  Navy ; 
Sir  Edward  Parry,  the  celebrated  com- 
mander of  the  second  North  Pole  expedi- 
tion ;  Captain  Beaufort,  hydrographer,  and 
others  of  scientific  and  naval  distinction. 

**  In  the  anticipation  of  a  severe  scrutiny 
from  so  distinguished  a  personage  as  the 
chief  constructor  of  the  British  Navy,  the 
inventor  had  carefully  prepared  plans  of  his 
new  mode  of  propulsion,  which  were  spread 
on  the  damask  cloth  of  the  magnificent 
barge.  To  his  utter  astonishment,  as  we 
may  well  imagine,  this  scientific  gentleman 
did  not  appear  to  take  the  slightest  interest 
in  his  explanations.  On  the  contrary,  with 
those  expressive  shrugs  of  the  shoulder  and 
shakes  of  the  head,  which  convey  so  much 
to  the  bystander  without  absolutely  commit- 
ting the  actor — with  an  occasional  sly,  mys- 
terious, undertone  remark  to  his  colleagues 
—  he  indicated  very  plainly  that  though 
his  humanity  would  not  permit  him  to  give 
a  worthy  man  cause  for  so  much  unhappi. 
ness,  and  yet  that  "he  could,  an'  if  he 
would,*'  demonstrate  by  a  single  word  the 
utter  futility  of  the  whole  invention. 

"  Meanwhile  the  little  steamer,  with  her 
precious  charge,  proceeded  at  a  steady  pro- 
gress of  ten  miles  an  hour,  through  the 
arches  of  the  lofty  Southwark  and  London 
Bridges,  towards  Limehouse,  and  the  steam 
engine  manufactory  of  Messrs.  Seaward. 
Their  lordships  having  landed  and  inspected 
the  huge  piles  of  ill- shaped  cast -iron,  mis- 
denominated  marine  engines,  intended  for 
some  of  His  Majesty's  steamers — with  a 
look  at  their  favourite  propelling  apparatus, 
the  Morgan  paddle-wheel,  (a  very  admir- 
able instrument  by-the-bye,)  they  re-em- 
barked, and  were  safely  returned  to  Somer- 
set-house, by  the  disregarded,  noiseless, 
and  unseen  propeller  of  the  new  steamer. 

**  On  parting,  Sir  Charles  Adams,  with  a 
sympathising  air,  shook  the  inventor  cor- 
dially  by  the  hand,  and  thanked  him  for  the 
trouble  he  had  been  at  in  showing  him  and 
his  friends  this  interesting  experiment; 
adding,  that  he  feared  he  had  put  himself  to 
too  great  an  expense  and  trouble  on  this 
occasion.  Notwithstanding  this  somewhat 
ominous  finale  of  the  day's  excursion, 
Ericsson  felt  confident  that  their  lordships 


could  not  fail  to  perceive  the  great  import* 
anoe  of  the  invention.  To  his  surpriie, 
however,  a  few  days  afterwards,  a  friend  put 
into  his  hands  a  letter  written  by  Captain 
Beaufort,  at  the  suggestion,  probably,  of  the 
Lords  of  the  Admiralty,  in  wbkh  tlmt  gen- 
tleman, who  had  witnessed  the  expet1me»t, 
expressed  regret  to  state  that  tbeir  lordships 
had  certainly  been  very  mvch  dSaappointed 
at  its  result  The  reason  for  tira  disappoint- 
ment was  altogetiier  inexplioBhle  to  the  in- 
ventor ;  for  the  speed  attained  sit  this  trial 
far  exceeded  anything  that  bad  ever  been 
accomplished  by  any  paddle-whed  steamer 
on  so  small  a  scale.  An  accident  soon  le.' 
lieved  his  astonishment,  and  explained  the 
mysterious  givings  -  out  of  Sir  WilUam 
Symonds,  alluded  to  in  our  notice  of  the 
excursion.  The  subject  having  been  started 
at  a  dinner- table,  where  a  friend  of  Eriesti 
son  was  present.  Sir  William  ingenioasly 
and  ingenuously  remarked,  that,  **  Evea  tf 
the  propeller  had  the  power  of  propelling 
a  vessel,  it  would  be  found  altogether  uselem 
in  practice,  because  the  power  being  ap* 
plied  in  the  stem,  it  would  be  abtolitoly 
impossible  to  make  the  vessel  steer."  It 
may  not  be  obvious  to  every  one  how  our 
naval  philosopher  derived  his  conclualoii 
from  his  premises  ;  but  his  hearers  doubt- 
less readily  acquiesced  in  his  oracular  proi 
position,  and  were  much  amused  at  tlte  ide« 
of  undertaking  to  steer  a  vessel  when  the 
power  was  applied  in  her  stem. 

'*  But  we  may  well  excuse  the  Lords  of  the 
British  Admiralty  for  exhibitmg  no  intereat 
in  the  invention,  when  we  reflect  that  the 
engineering  corps  of  the  empire  were  ar« 
rayed  in  opposition  to  it ;  alleging  that  it 
was  constructed  upon  erroneouB  prfoeiplca, 
and  full  of  practical  defect6»  uid  regardu^ 
its  failure  as  too  certain  to  authorbe  eny 
speculations  even  of  its  success.  The  plan 
was  specially  submitted  to  many  dittin« 
guished  engineers,  and  was  publicly  dis« 
cussed  in  the  scientific  journals  ;  and  there 
was  no  one  but  the  inventor  who  refused  to 
acquiesce  in  the  truth  of  the  numeroas 
demonstrations,  proving  the  vase  loss  of 
mechanical  power  which  must  attend  thte 
proposed  substitute  for  the  old-fashioned 
paddle-wheel. 

*'  While  opposed  by  such  a  powerful  array 
of  English  scientific  wisdom,  the  inventor 
had  the  satisfaction  of  submitting  his  plaa 
to  a  citizen  of  the  New  Worf^,  vrho  wee 
able  to  understand  its  philosophy  and 
appreciate  its  importance.  I  allude  to  a 
gentleman  well  known  to  many  who  hare 
enjoyed  his  liberal  ho^itality  in  a  ftmgn 
land,  Mr.  Francis  B.  Ogden,  a  native  of 
New  Jersey,  for  many  years  Confol  ot  (he 
United  States  at  Liverpool,  and  in  that  poai- 
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ttoa  ivfleotiiig  the  highest  credit  on  the 
AaMriean  name  and  character.  Though  not 
an  enginaer  by  profeaaion,  Mr.  Ogden  had 
been  diatingniahed  for  hia  eminent  attain. 
aenta  in  the  meefaanieal  sciences,  and  ia 
tntitlad  to  the  hononr  of  having  firat  applied 
the  unpAclant  pxindples  of  l^e  ezpansiTa 
pover  of  ataam,  and  of  having  originated  the 
idea  of  onployuig  right  angular  cranlcs  in 


*'  Hb  praetkal  experience  and  long  atndy 
el  Hm  anbjeot.— for  he  was  the  first  to  stem 
tbs  waters  of  the  Ohio  and  the  Mississippi, 
and  the  Hfst  to  navigate  the  ocean  by  the 
poirer  of  ateam  alone, — enabled  him  at  once 
to  penmvtt  the  truth  of  the  inventor's  de- 
■wnttHtiona.  And  not  only  did  he  admit 
their  truth,  but  he  also  joined  Captain 
Krieaaob  in  conatrnotiDg  the  first  ezperi- 
aaeutil  boat  to  which  I  have  alluded,  and 
whUk  the  inventor  launched  into  the  Thames 
vnth  the  name  of  the  #V*anei>  B.  Ogden^  aa 
a  token  of  respect  for  his  transatlantio 
friend.  Other  drcumstanoes  soon  occurred 
which  eoDsoled  the  inventor  for  his  disap- 
pointment in  the  rejection  of  the  propeller 
by  the  Lords  of  the  British  Admiralty. 

^Ihm  aubject  had  been  brought  to  the 
notioe  of  an  ofiicer  of  the  navy  of  the  United 
States,  vho  was  at  that  time  on  a  visit  to 
London,  and  who  was  induced  to  accompany 
the  luTeator  in  one  of  his  experimental  ex- 
enisiMia  on  the  Thamea.  1  allade  to  Capt. 
Bobert  F.  Stockton,  who  ia  entitled  to  the 
ersdU  of  being  the  first  naval  officer  who 
heard,  understood,  and  dared  to  act  upon 
the  suggestions  of  Ericsson,  as  to  the  appli- 
catioB  of  the  propeller  to  ships  of  war.  At 
Cha  first  glanoe,  he  saw  the  bearinga  of  the 
isventiosi,  and  his  acute  judgment  enabled 
Um  at  once  to  predict  that  it  was  destined 
to  work  a  revolution  in  naval  warfare. 

«<  To  those  who  are  not  acquainted  with  the 
dwracter  of  Captain  Stockton,  the  great 
ra|ndity  of  his  perception,  his  self-reliance, 
and  the  energy  with  which  he  prosecutes  his 
purpoaes,  it  may  exdte  some  surprise  to 
loam  that,  after  making  a  single  trip  in  the 
enperimental  steam-boat  from  London  Bridge 
to  firsaawich,  he  ordered  the  inventor  to 
fentldlhrhim  forthwith  two  iron  boats  for 
the  United  States,  with  steam  machinery  and 
propeller  on  the  plan  of  this  rejected  in- 
vention. '  I  do  not  want,'  aaid  Captain 
Stodtfon,  *  the  opunioos  of  your  scientific 
aaen;  what  I  have  seen  thu  day  satisfies 
ase.' 

*'  It  la  due  to  Captam  Stockton  to  atate, 
that  hia  whole  course  in  regard  to  this  inven- 
tion, and  the  introduction  of  it  into  this 
country  (America),  haa  been  in  accordance 
with  the  spirit  of  this  remark. 
"At  a  duiner  given  on  this  occasion  at 


Greenwich,  Captain  Stockton,  in  his  happy 
atyle,  made  several  predictions  and  promises 
in  respect  to  the  new  invention,  all  of  which 
have  since  been  realized.  To  the  inventor 
he  said,  in  words  of  no  unmeaning  compli- 
ment, '  We'll  make  your  name  ring  on  the 
Delaware,  as  soon  as  we  get  the  propeller 
there  I' 
"  The  Princeton  (war  steamer)  was  launched 
into  the  Delaware,  and  the  Ericsson  steam- 
boat line  is  now  carrying  nearly  the  whole 
of  the  freight  between  Philadelphia  and  Bal- 
timore ;  and  Captain  Ericsson's  several  iron 
propeller  boats  may  be  seen  every  day  on 
the  Delaware,  carrying  the  rich  mineral 
products  of  Pennsylvania  to  the  east. 

"  3at  not  only  did  Captain  Stockton  order, 
on  his  own  account,  the  two  iron  boats  to 
which  I  have  referred ;  he  at  once  brought 
the  subject  before  the  Government  of  the 
United  States,  and  caused  numerous  plans 
and  models  to  be  made  at  his  own  expense, 
explaining  the  peculiar  fitness  of  the  new  in- 
vention for  ships  of  war.  So  completely  per- 
suaded was  he  of  its  great  importance  in 
this  aspect,  and  so  determined  that  his  views 
should  be  carried  out,  that  he  boldly  assured 
the  inventor  that  the  Government  of  the 
United  States  would  test  the  propeller  on  a 
large  scale ;  and  so  confident  was  Ericsson 
that  the  perseverance  and  energy  of  Captain 
Stockton  would  sooner  or  later  accomplish 
what  he  promised,  that  he  at  once  aban- 
doned his  professional  eogagements  in  Eng- 
land, and  set  out  for  the  United  States. 

**  Circumstancea  delayed  for  some  two 
years  the  execution  of  their  plan.  With  the 
change  of  the  federal  administration,  Capt. 
Stockton  was  first  able  to  obtain  a  favour- 
able hearing;  and,  under  the  auspices  of 
the  present  administration,  the  experiment 
of  the  Princeton  has  been  made,  and  has 
been  successful. 

'*  It  is  due  to  the  inventor  to  mention  that 
the  propeller,  as  successfully  spplied  in  the 
Princeton,  is  the  same  precisely  in  construc- 
tion with  that  of  the  Francit  B.  Ogden,  not 
merely  in  theory,  but  in  its  minute  practical 
details. 

**  There  is  now  a  propeller  in  the  Phoenix 
Poundry,  in  New  York,  brought  over  by 
Captain  Ericsson,  in  the  Britiah  Queen,  in 
1839,  which,  in  all  ita  essential  parta,  is  a 
facsimile  of  that  in  the  i^eneia  B.  Ogden, 
and  of  that  in  the  Princeton,    p.  89—96. 

We  have  several  exceptions  to  take  to  the 
statements  contained  in  the  preceding  ex- 
tract : — 1.  Captain  Ericsson  never  was  "  in 
partnership  with  the  well-known  establish- 
ment of  Messrs.  Braithwaite,"  nor  did  he 
become  a  partner,"  under  the  firm  ot Breathe 
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waiiei  and  Bricsion.**  There  never  was  any 
mch  firm  as  BraithwaHet  and  Erieston;  nor 
was  Captain  Ericsson  a  partner  in  anysli^e 
or  form  in  the  establishment  referred  to. 
2.  The  **  huge  piles  of  ill-shaped  cast-iron, 
mis'denominated  marine- engines,'*  in»jpected 
at  the  "  engine  manufactory  of  the  Messrs. 
Seaward"  must  hate  been  some  of  the  direct 
action  engines  on  the  Gorgon  plan,  first  in- 
trodoced  by  that  Arm,  and  which  were  tk9 
twry  hut  nmrku  engines  then  in  use.  3.  It 
is  not  tme  that  "  the  engineering  corps  of 
the  empire  were  arrayed  in  opposition  "  to 
Captain  Ericsson's  system  of  screw  propol- 
dOB,  And  that  though  **  submitted  to  many 
distinguished  engineers,  and  publicly  diS' 
eussed  in  the  seientifie  journals,'*  there  waa 
•'  no  one  but  the  inventor,"  &c.  Mr. 
Woodcroft  supplies  elsewhere  a  sufficient 
answer  to  this  charge : — 

Notwitiistanding  the  unfavourable  and 
discouraging  result  of  Captain  Ericsson's 
attempts  to  obtain  for  hu  discovery  the 
patronage  of  the  Lords  of  the  Admiralty, 
it  should  in  justice  be  stated  that/ev  m- 
9ention€  ever  elicited  such  appboyino 
NOTICB8  from  the  press ;  accounts  of  the 
several  experiments  appeared  in  the  THmes, 
'  and  other  public  journals ;  also  in  the  Ofm/ 
MngvMtn  and  Architects*  Journal,  the 
lAmdon  Journal  of  Arts  and  Sciences,  the 
London  Mechanics'  Magazine,  and  other 
aimilar  publications,    p.  98. 

4.  Captain  Stockton,  however  well  he 
may  have  behaved  in  the  first  instance  to- 
wards Captain  Ericsson,  betrayed  him  in  the 
end  most  scandalously — so  much  so  as  to 
make  It  necessary  for  Captain  Ericsson  to 
complain  of  his  conduct  to  the  American 
Congress ;  from  which,  however,  he  has  not 
as  yet  (to  the  best  of  our  knowledge)  ob- 
tained any  redress.  The  Captain  of  '*  the 
happy  style"  did  help  to  make  the  name  of 
Ericsson  *'  ring  on  the  Delaware,"  but 
always  with  a  watehfU  eye,  or  as  his  own 
countrymen  would  not  scruple  to  call  It,  ^*  a 
villanous  squint,"  towards  his  own  private 
and  personal  advantage. 

But  all  these  exceptions,  notwithstanding, 
we  cordially  subscribe  to  the  general  conclu- 
sion at  which  Mr.  Woodcroft  arrives,  that 
Captain  Ericsson  "  accomplished  for  the 
■crew  propeller  in  America  and  in  England 


what  Fulton  did  for  the  paddle-wlied  in  lli* 
former,  and  Bell  in  the  latter  countty— 
namely,  its  practical  introduction/*  p.  102» 
Of  the  subsequent  fortunes  of  the  BobertF, 
Stockton,  and  progress  of  screw  propdUUg 
in  America,  we  have  the  foUowing  interest- 
ing account :— 

The  Robert  F.  Stockton  left  England  fo^ 
the  United  States  m  the  beginning  of  April, 
1839,  under  the  command  of  Captain  Crane, 
of  the  American  merchant  service,  a  molt 
intrepid  sailor.  His  crew  consisted  of  four 
men  and  a  boy.  Captain  Crane  made  a 
four  days*  passage,  under  sail  only ;  and  for 
his  daring  in  thus  crosung  the  Atlantic  iA 
this  small  vessel,  he  was  presented  with  the 
freedom  of  the  City  of  New  York. 

The  machinery  was  so  arranged  that  either 
one  or  two  propellers  might  be  used ;  and 
in  the  year  1838  she  was  worked  with  a 
single  propeller  in  the  River  Thames. 

In  1840,  Captain  Stockton  sold  this  Tea* 
eel  to  the  Delaware  and  Kariton  Canal 
Company,  permission  having  first  been  ob- 
tained, by  special  act  of  Congress,  to  run 
her  in  American  waters,  though  of  English 
bottom — ^her  name  being  at  the  same  time 
changed  to  that  of  New  Jersey,  From  that 
period  to  the  present  she  has  been  in  con- 
stant operation,  as  a  steam  tug,  on  the  Ri- 
vers Delaware  and  Schuylkill,  with  scarcely 
any  cessation  during  the  winter  months,  aa 
she  is  capable  of  towing  through  the  drift 
ice  when  paddle-wheel  steamers  are  of  little 
use. 

The  New  Jersey  was  the  first  screw-pro- 
pelled vessel  practically  used  in  America, 
numerous  experiments  with  the  screw  having 
been  previously  made  without  success.  The 
value  and  importance  of  the  screw  aa  a 
propeller  having  been  thus  clearly  demon- 
strated, one  hundred  and  fifty  other  vesseia 
have  since  been  so  fitted  and  propelled  in 
America,  most  of  which  are  now  in  active 
operation  in  the  carrying  trade,  returning 
large  profits  to  their  owners,  particulariy 
those  employed  on  the  great  North  Ameri- 
can lakes. 

As  a  further  proof  of  the  practical  TalUe 
of  this  invention,  it  maybe  mentioned,  that 
in  tiie  spring  of  the  present  year  (1848),  13 
■crew-propelled  Tessels  were  employed  on 
Lake  Ontario,  and  only  nine  paddle-wheel 
steamers. 

This  remarkable  instrument  haa  com- 
pleted the  link  of  internal  steam  communi- 
cation of  the  United  States,  by  uniting  Lake 
Ontario  and  the  St.  Lawrence  with  &e  Im- 
mense upper  lakes  through  the  WeUand 
Canal,  and  also  the  Chesapeak  Bay  and  t&a 
southern  waters  with  the  Rirer  DeUn 
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and  the  northern  waters,  through  the  Chesa- 
peak  and  Delatrare  Canal. 

It  may  abo  be  mentioned,  as  an  interest- 
ing hiatorieal  &et,  that  the  introduction  of 
tiie  first  screw  steamer,  the  Ericsson,  be- 
tween Philadelphia  and  Baltimore,  by  the 
inland  route,  trid  Chesapeak  and  Delaware 
Canal,  oomidetelj  annihilated,  as  a  profit- 
able  speculation,  one  of  the  greatest  works 
in  the  country,  the  PhUadelphia  and  Balti- 
more Railway.  To  compete  with  this  single 
Tcssel,  built  at  an  expense  of  a  few  thousand 
pounds,  a  Company  whioh  had  expended 
milUons  was  compelled  to  reduce  its  fares 
one-half  1  and  the  state  of  Delaware,  through 
which  the  canal  passes,  witii  a  view  of  pro- 
tecting the  interests  of  the  Company,  im- 
posed a  prohibitory  toll  on  passengers  going 
by  the  screw-propeller  line.  The  freight 
business,  however,  was  lost  to  the  Company 
for  erer. 

Prior  to  Captain  Ericsson  leaying  this 
country  for  America,  he  had  built  for  Mr. 
John  Tliomas  Woodhouse  an  iron  screw 
propeUer  yessel,  to  run  as  a  passenger  boat 
on  the  Ashby-de-la-Zouch  CanaL  She  was 
named  the  A/sty  Wit.  Her  length  is  about 
70  feet,  beam  7  feet,  and  her  engines  about 
14  horses  power;  her  speed,  where  the 
water  is  wide  and  deep.  Is  firom  9  to  10 
milea  per  hour.  She  was  delivered  and 
oommeneed  to  nm  on  that  canal  in  the 
middle  of  the  month  of  August,  1839,  and 
having  run  during  a  season  without  being 
profitable,  she  waa  then  used  as  a  steam 
tog,  on  the  Trent  and  Mersey,  for  a  certain 
coal  traffic,  with  great  success.  The  Intro- 
dnetion  of  railways  has,  however,  rendered 
her  valneless  for  that  object,  and  she  is  now 
for  sale*    p.  100—102. 

The  remainder  of  Mr.  Woodcroft'a 
volume  is  chiefly  occupied  with  **  the  en- 
creaflttg  pitch  screw  propeller"  of  his  own 
isrention,  of  the  distinguishing  properties 
of  which  tliis  is  his  account : 

The  form  diifers  essentially  from  either  a 
plane  or  a  screw,  the  .blade  being  made  to 
vary  in  its  angle  firom  the  axis  throughout 
tiie  whole  lei^h  of  such  propeller,  no  sec- 
tkm  of  it,  however  short,  having  upon  it 
either  a  plane  surface  or  the  suri'ace  of  a 


It  is  the  only  propelling  instrument  of  any 
description  widen  has  the  peculiar  and  iidie- 
rent  property  of  acting  with  an  increased 
tmpnlM  against  the  water  from  the  leading 
part,  fifit  taking  its  action  against  the  water 
to  the  endf  however  long  or  short  sudb 
propdler  may  be  upon  its  axis.     p.  109. 

Mr.  WooAovnft  lelatea  how  various  expe- 


riments were  made  with  this  propeller,  all 
showing  that  it  gave  results  superior  to 
those  of  **  any  other  form  of  submerged 
propeller,  when  tried  under  similar  circum- 
stances"—how  it  was  tried  in  the  AreM- 
medes,  the  Napoleon  (French  post-office 
steamer),  and  Her  Majesty's  steam  sloop 
Itattler^how  the  term  of  his  patent  for  it 
was  renewed  for  five  years  by  the  Privy 
Council,  after  ample  testimony  in  its  favour 
by  a  number  of  most  unexceptionable  wit- 
nesses, and  a  warm  eulogium  by  the  Privy 
Council's  guide  tn^scientifio  matters.  Lord 
Brougham — and  how,  after  all,  **ihe  Ofi% 
increasing  pitch  screw  in  the  Royal  Navy, 
is  the  one  made  by  the  author  for  the 
Battler.*' 

Shall  we  tell  Mr.  Woodcroft,  without 
ofience,  the  real  cause  of  this  (apparently) 
inexplicable  result  ?  He  has  l^edy  used  th« 
language  of  truth  and  sincerity  towards 
others,  and  will  not,  we  hope,  object  to  s 
little  of  the  same  sort  of  treatment  towards 
himself.  •  The  *  *  increasing  pitch  "  is  thought 
little  of,  for  this  all-sufficient  reason,  that 
wit  km  the  limits  to  which  it  can  be  applied  in 
screw  propelling,  it  is  no  better  than  the  screw 
of  the  vnifortn  pitch  (as  claimed  by  liOwe.) 
An  increase  of  pitch  in  the  threads  of  a 
screw  often  or  twelve  feet  in  length  forwards, 
would,  to  a  certainty,  be  productive  of  great 
advantage;  but  when  the  length  of  that 
screw  is  reduced  a  foot  or  a  couple  of  feet 
(the  usual  limits  of  sixe  for  screw  propellers), 
the  difference  between  it  and  a  screw  of 
uniform  pitch  becomes  as  imperceptible  to 
the  eye  as  it  is  untraceable  in  the  log-book. 
Mr.  Woodcroft  says,  that  **  no  section  of 
it,  however  short,  has  upon  it  either  a  plane 
surface  or  the  surihce  of  a  screw."  That 
may  be,  and  yet  nothing  worth  while  be 
gained  by  the  difierenoe.  Let  us  test  this 
proposition  by  his  own  statements  of  its  per« 
formances.  A  "4-bladed  Archimedean  or 
true  screw"  was  tried  in  the  Battler  on 
the  18th  March,  1844,  and  an  increasing 
pitch  screw  on  Mr.  Wooderoff  s  plan  was 
tried  on  the  same  vessel  on  the  13th  April 
following.  The  results  are  stated  to  have 
as  follows  I— 
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On  a  subsequent  occasion  (5th  Julj, 
1848),  thirteen  different  modifications  of 
screw  propellers  were  tried  on  board  the 
Minx,  when  the  result  was  in  fsTOur  of  Mr. 
Woodcroft's  screw  propeller  (with  a  slight 
alteration  suggested  by  Mr.  Atherton). 
«  Woodcroft's  screw  propelled  the  Minx  at 
the  rate  of  nine  knots  per  hour,  and  when 
at  its  greatest  Telodt  j,  the  engines  performed 
about  three  revolutions  more  per  minute 
than  with  any  of  the  other  screws."  p. 
119. 

Th«  supposed  gain  in  both  these  sets  of 
eiperiments  is  a  great  deal  too  small  to  be 
worth  insisting  upon,  and  is  just  as  likely  to 
haTC  been  the  result  of  incorrect  obserration 
or  of  accidental  circumstances,  as  the  im- 
perceptible difference  in  pitch.  It  will  be 
obserred,  besides,  that  there  are  two  oppo- 
site reasons  given  for  that  supposed  gain, 
each  negativing  the  other,  and  so  eiduding 
the  possibility  of  placing  any  reliance  in 
either.  In  the  first  set  of  experiments,  the 
engines  are  stated  to  have  performed  with 
Woodcroft's  increasing  pitch  screw  /ewtr 
revolutions  per  minute  than  the  lail- 
form  piteh  serew,  b«t  to  lunre  prodieed  a 
greater  rate  of  speed;  while  in  the  second, 
the  increase  in  speed  is  represented  as  arisittg 
IVom  the  engines  having  '*  performed  about 
three  revolutions  per  minute  More  than  with 
any  of  the  other  screws."  It  is,  further, 
not  undeserving  of  notice,  that  tlie  uniform 


pitch  screw  employed  in  the  first  set  of 
experiments,  was  a  '*  Smith's  4-bladed 
Ardkimedean  ;  '*  whereas  experience  has 
shown  that  the  form  otthis  propeller,  which 
gives  the  greatest  effect,  is  thnt  with  the 
two  half  blades. 

Lord  Brougham's  reasons  for  his  eulogium 
are  amusing : 

"  It  appears,  to  my  mind,  that  there  Is  a 
dear  step  made  in  the  progress  of  steam 
navigation,  and  in  the  cons^ction  of  that 
very  useful  implement  in  steam  navigation, 
'  the  screw,'  for  the  purpose  of  propulsion. 
The  step  made  is  as  to  the  increase  of  velocdty 
of  the  parts  of  tl^  propdlcr,  and  itsovertaking 
the  wave,  and  not  coming  to  be  of  cqu^l  vqIq. 
city  with  the  wave ;  and  that  is  accomplbhed 
by  a  very  refined  and  ingenious  contrivance ; 
and*-speaking  a#  a  ecieniifie  man  merely— 
an  original  one :  /  mean  smbwtUuHng  Jbr  a 
rectilineal  screw  wound  round  the  c^Hnder, 
a  curvilineal  screw  wound  round  the  cytin" 
der,  I  am  of  opinion,  speaking  upon  sei^ 
entife  prindples,  that  these  are  ingenUma 
and  in^ortantnotfolttes  in  this  nuttier ,  it 
is  introducing  a  new  matAemaiiealprimeipl€f 
as  well  as  a  new  mechanical  principle,  and 
I  hold  it  to  be  a  highly  important  improve- 
ment."   p.  118. 

A  «'  rectiUneal  sci  ew ! "  What  is  that  ? 
Who  ever'sawone?  Would  it  not  be  at 
sensible  to  talk  of  a  rectilmeal  circle  ?  And 
are  not  screws  of  all  sorts  necessarily  "cnr- 
vilineal?"  Then,  what  is  meant  hy  the 
screw  in  both  cases  being  *'  wound  ronnd 
the  cylinder  ?"  To  us,  ''speaking  on  sci- 
entific principles,"  this  seems  very  like  rank 


HOR.^    ALGEBRAIC^. 


ooDfense.  The  tereits  themselrea  are  in 
neither  case  woaad  round  a  cylinder^  or  any- 
tbiog  else.  The  lines  formiag  them,  in- 
deed, are  ohtaiaed  by  winding  a  thread 
ronnd  a  model  (or  by  a  geometrical  con* 
itraetioa  on  the  same  principle) ,  bat  that 
model  is  not  always  or  necessarily  "  a  cy- 
linder." The  real  distinction  between  the 
Archimedean  screw  and  Mr.  Woodcroft's» 
is  (to  quote  the  words  of  his  specification) 
simply  this,  that  ^e  **  pilch  or  inclination 
of  the  spiral  blade  to  the  axis  continnally  in- 
creases, whitcTer  be  the  ratio  or  degree  of 
snch  increase."  And  this  is  what  the  *'  scien- 
tific man  *'  of  the  Privy  Council — the  oldest 
of  "  living  nuthematicians,"  as  his  lordship 
is  fond  of  styling  himself — calls  "  a  new 
mathematical  principle,  as  well  as  a  new 
mechanical  prinoiple."  Why,  it  is  as  old, 
nearly,  as  the  oldest  screw  ever  invented. 
Corkscrewi  with  an  increasing  pitch  have 
been  in  use  from  time  immemorial.  All 
Mr.  "Woodcroft's merit  (quoad  hoc)  consists 
in  applying  this  form  of  construction  to  the 
propulsion  of  ships.  And  had  the  screws 
of  steamers  been  but  of  five  or  six  times 
greater  direot  length  than  they  actually  are, 
be  would  donbtieas  have  conferred  much 
benefit  on  steam  navigation  by  the  inge- 
nionn  suggestion. 

Bat  nany  people  have  taken  lioenses  from 
Mr.  Woodcroft,  and  many  veasehi  have  been 
constructed  on  his  plan,  which  "  answer 
perCectLj."  Lord  Brougham  laid  great 
stress  apoa  this.  The  question,  however* 
is  not  whether  Mr.  Wooderoft's  screw  "an- 
swers perfectly "  (which  no  one  disputes), 
bnt  whether  it  answers  beiler  than  any  other. 
And  reaaoBS  may  be  eonoeived  for  taking  a 
lioeose  to  adopt  hit  form  of  screw  wholly 
distinct  from  any  conviction  of  its  sope- 
riority.  There  may  be  no  mechanical  ad- 
Yaotage  to  be  gained  Trom  the  inereasing 
pitch  screw  itself,  and  yet  a  most  import- 
ant pecuniary  advantage  to  be  derived  from 
using  it,  nnder  a  license  from  Mr.  Wood- 
croft* inasmuch  as  the  user  can  plead  that 
license  in  bar  of  any  acdon  for  infringement 
which  may  be  brought  against  him  by  the 
patentee  of  the  uniform  pitch  screw,  whose 
claims  have  so  long  oeoupied  the  attention 
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of  the  Courts.  Lowe's  screw  may  or  miy 
not  have  been  of  his  own  invention,  but 
it  is,  at  all  events,  not  Mr.  Wooderoft's 
screw. 

Mr.  Woodcroft  gives  at  the  dose  of 
his  work  a  "  List  of  Patents,  nearly  all  of 
which  are  for  propelling  vessels,  and  other 
documents  relating  to  propelling  vessels, 
which  the  author  has  prepared  for  publica- 
tion." The  list  will  be  of  use  to  persona 
interested  in  investigating  the  history  of  this 
branch  of  mechanics ;  but  it  is  unfortunately 
overrun  with  clerical  errors.  We  have 
noted  upwards  of  thirty  from  memory  alone. 
Mr.  Woodcroft  will,  no  doubt,  see  to  the 
correction  of  these  errors  in  his  next  edition, 
which,  if  great  general  merit  is  to  be  regard- 
ed, cannot  fail  to  be  very  speedily  called  for. 


HORA    ALOEBKAICJI.       BT    JAMES  COCKLK, 
ESa.,  M.A.,  BARRI8TEa*AT-LAW. 

(Continued  from  p.  669,  vol.  zUx.) 
XI.  aUADRATIC  EQUATIONS. 

Availing  myself  of  a  privilege  wbich 
I  claimed  in  commeneiog  these  papers,^ 
and  which  I  have  exercised  in  their  pro- 
gress, I  shall  devote  a  portion  of  the  pre- 
sent article  to  a  subject  not  as  yet  dis- 
cussed in  the  Hotcb,  The  following 
remarks  on  simultaneous  quadratics  are 
an  extended  application  of  principles 
already  illuatrated  in  my  second  series 
of  Note*  on  the  Theory  of  Algebraic 
Equations,^ 

Let 

^saO,  tta>0,  esO,  WmO, 

be  four  simultaneous  quadratics  of  the 
eighth  order — that  is  to  say,  involving 
eight  unknown  quantities^  «,  y,  r,  &o. 
Then  we  are  at  liberty  to  awume  that  /  is 
the  sum  of  the  squares  of  the  nnknowns 
added  to  the  square  of  a  known  quantity ; 
or,  that 

<-x«  +  y«  +  *»+  .  +m», 
where  m  is  known.  This  reduction  is 
affected  by  (first)  transforming  t  into 
a  sum  of  eight  squares,  and  (then)  sub- 
stituting new  unknowns  for  the  given 
ones.  The  transformation  may  be  per- 
formed by  the  Method  of  Vanishing 
Groups.     To  this  preliminary  remark  it 

•  Mnh,  Mag.,  vol.  xIvU.,  p.  13. 

t  Utch,  Mag.,  vols.  xlviiL  «nd  zlix. 
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may  be  added  that,  ia  the  following  inves- 
tigations,  a,  b,  c,  d,  .,  &c.,  are  disposable 
multipliers,  which  are  introduced  for  the 
purpoBe  of  obtaining  equations  of  forms 
more  convenient  than  those  of  the  given 
qnea. 

Problem.  Solve  the  above  four  simul- 
taneous quadratics  of  the  eighth  order. 

First  Solution.  Whatever  oe  the  values 
of  a,  by  and  c,  so  long  as  they  are  finite, 
we  have,  necessarily, 


HOE£   ALOEBRAICA. 


ii  +  c»-»0..,.(3)J 
But 


(«)• 


where  /,  /*,  n,  ?i',  A,  A',  are  free  from  x.  By 
means  of  the  equations  /-O,  and  /'=0, 
let  y  and  z  be  eliminated  from  the  three* 
equations  marked  (a).  Then  the  firet 
power  of  X  will  disappear  from  those 
equations  at  the  same  time  as  y  and  z. 
For,  (1)  and  (2)  will  be  free  from  the 
first  power  of  a?,  and,  consequently,  (3) 
vnll  be  so ;  since,  in  the  latter  equation, 
the  eoefflcient  of  a?  is 

which  vanishes.  Hence  if  a,  b,  and  c 
be  determined  so  as  to  cause  x^  to  dis- 
appear from  the  respective  equations  (a) 
those  three  equations  will  be  free  from 
rf$f,  and  z.  Write  them,  when  freed  en- 
tirely from  «,  as  follows  :-- 

^'^O,  ll'«0,  l/«0; 
then  these  last  three  equations  are  three 
simultaneous  quadratics  of  the  fifth 
order  and  admit  of  solution.*  Solve 
them,  and  determine  x  so  as  to  satisfy 
tt7«0.  The  given  system  of  equations 
Is  now  completely  satisfied,  as  it  might 
have  been  had  w=0  been  a  cubic  instead 
of  a  quadratic. 

Second  Solution.   Form  the  equations 

/  +  att  +  6»«0 (4) 

t  +  eu  +  dw^O (6) 

which  may  be  respectively  written 

A4r« -i-By'-f  Gx+ Dy  <f  B»0. . . .  (6) 

A'*«  +  B'y«  +  C«  +  lyy  +  E'-O. .  (7). 

Make 

C«0,  D«0,C'-0,D'«0, 
and  by  means  of  these  last  equations 
eliminate  four  of  the  unknowns  from 
(6)  and  (7).    Also  let  the  equations 


•  Jfidk.  Moff.t  vol.  zlTiU,  p.  606;  vol.  xllx.,  pp. 
10—11. 


A«pO,B-0;  A'-0,B'«0. 
be  satisfied ;  the  first  two  by  a  and  b, 
the  last  two  by  c  and  d.  Then  (6)  and 
(7)  will  be  free  from  x  and  y,  and  will 
involve  two  undetermined  quantities ; 
and 

E«0,  andE'«0, 

can  both  be  satisfied  by  means  of  a  qua^ 
dratio  and  a  biquadratic.  Let  x  and  y  be 
then  determined  by  means  of  any  two  of 
the  given  quadratics,  and  the  problem  will 
be  solved. 

Third  Solution.  The  last  solution  may 
be  varied,  so  as  to  enable  us  to  obtain  x 
and  y  by  means  of  a  cubic  and  a 
linear  equation,  instead  of  a  biquadratic 
and  a  quadratic.  For,  we  may  determine 
X  and  y  from  the  equations 

/  +  ««»0,  and  t+Jh^Of 
where  e  and  /  are  such  as  to  cause  a* 
to  vanish  from  the  last  two  eqoations :  fin 
place  of  which  we  may  write 

Ax  +  B-0,A'jr  +  B'=0, 
and  on  eliminating  x,  we  obtain 

AB'-A'B-O. 
a  cubic  in  y;  and  x  is  determined  by 
either  of  the  equations  preceding  the 
last 

Perhaps  **  Colonel  SiiAS  Titus's 
Problem  **  is  the  earliest  instance  of  a 
question  involving  three  simultaneous 
quadratics.  These  quadratics  are  of  the 
third  order,  but  they  are  of  such  a  form 
as  to  admit  of  being  solved  by  means  of 
a  biquadratic.  I  have  already  alluded  to 
this  problem,*  and  it  has  occupied  the 
attention  of  many  distinguished  mathe- 
maticians. It  forms  a  sort  of  landmark 
in  the  history  of  science,  and  will  not,  I 
trust,  be  thought  unworthy  of  some  re- 
marks in  addition  to  those  which  I  have 
already  madef  upon  the  subject.  We 
are  informed  bv  MASEABst  that 

'*This  problem  was  proposed  to  Dr. 
Wallis  in  the  year  1662,  by  Col<Niel  Silas 
Titus,  a  gentleman  of  the  bed-chamber 
to  King  Charles  the  Second,  who  was 
distinguished  for  his  knowledge  of  the 
Mathematics,  as  well  as  of  otherbranches 
of  useful  learning ;  and  it  had  been  ori- 
ginally proposed  to  Colonel  Titus  (as  the 
Colonel  informed  Dr.  Wallis)  by  Br. 
John  Pell,  the  famous  Algebraist  of  that 
time.'* 


♦  Mech.  Mag.,  vol.  xlix.,  p.  11. 
t/Wrf. 

I  "  TRACTS  ON  THB  RetoMion  ufAJTecUdJh^ 
braiek  Equation*,**  Sk.    London,  1800.    Sm  p.  188 

•rtiioMttwto(4r«.8*) 
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The  problem  may  be  expressed  alge« 
bnkally  as  follows* : — Solve  the  eqaa- 

tiODS 

In  IfAasAvs's  Tracts^  two  solutioiis 
■re  gLieOt  one  br  WALLis,t  the  other  by 
FBEKi>4  o^  ^u  of  which  I  proceed  to 
give  an  aoeount, 

^1}«  In  seeking  the  values  of  u,  6,  and 
e,  m  tbe  above  equations,  Waixis  first 
showa  "that  each  of  them  is  different 
Iran  the  other  two/'§  and  he  then  goes 
on  to  prove  that  a  is  the  least  and  c  the 
greatest  of  those  quantities.!!  His  first 
step  in  the  actual  solution  of  the  problem 
is  to  eliminate  e:%  this  being  done,  b  is 
next  made  to  disappear,  and  a  final  equa- 
tion in  a  is  obtained**  of  the  twelfth  de- 
gree. It  is  to  be  observed,  however, 
ttiat  no  odd  powers  of  a  enter  into  this 
equation.  The  form  of  this  equation  is 
tfien  changed  (for  the  purpose  of  clearing 
it  of  fractions),  by  making  2^— 0*.  The 
equation  in  « is  divisible  by  the  square  of 
3/—^  (where  ^»  16),  and  is  thus  reduced 
to  the  eighth  degree;  and  thence  to  a 
biquadratic  by  writing  at  in  place  of  ^.ft 
his  to  be  observed  that 

I  give  these  last  relations  because  they 
may  assist  the  reader  In  perceiving  why 
^e  above-mentioned  equation  of  the 
twelfth  degree  is  capable  of  being  de- 
pressed to  one  of  the  eighth.  For  my- 
ielf,  I  have  at  present  no  time  to  examine 
minutely  the  operations  involved  in  Waj^ 
1.18*8  solution,  whatever  I  may  be  able 
to  do  on  another  occasion. 

J '2).  To  the  solution  of  Prend  I  have 
St>re  alluded,  {^  and  I  have  pointed  out 
the  value  and  generality  of  the  principle 
hiTolved  in  it.    It  proceeds  by  making 

bi^xa,  and,  e^ya, 
and  then  eliminating  a,  and  obtaining 
tvro  quadratics  in  w  and  tf,  which  give 
rise  to  a  biquadratic  involving  only  one 
of  die  two  latter  quantities.     Thus  we 


*  Tncta  on  tbe  Rcsolatton  of  Affected  Algebraic 
Bniitfom,  pp.  188—189.  The  notation  in  the  text 
diarn,  from  tbat  given  by  MAssnsa,  only  in  tlte 
manner  of  writing  tlie  squares. 

t  Xhid,  pp.  189—238.  This  Bolntion  was  effected 
to^an«.  1S62.    /6.p.  189. 

I  AM,  pp.  240—275. 

f  iMrf,  pp.  190—191. 

I  rtife/fr.,PP.  191— 19A. 


VFMlci;».,Pp.  196— 197. 
•*  Ih.,  p.  »18. 
ft  TMeXk.  pp.  218-223. 


see  that  the  problem  is  capable  of  com- 
plete symbolical  solution.*  By  a  pre- 
cisely similar  process,  we  might  com- 
pletely solve  three  given  equations  of  the 
form 

Ati> -f  Be' -f  Ow* + Dtw^ + £m0  +  Ftf « 1- 6 
as  I  have  shownf  in  my  Second  Series 
of  Notes  en  the  Theory  of  Algebraic 
JBquaitont,  where,  ss  I  have  before^  ob- 
served, this  generalisation  was,  I  think, 
first  noticed. 

(8).  We  next  come  to  the  solution  of 
IvoBT,  which  will  be  found  at  pp.  360— 
897  of  the  Scriptores  Logarithmid  of 
Masebes:  Itort  subtracts  the  first  of 
the  three  equations  from  the  second,  and 
the  second  from  the  third;  and  he  writes 
the  two  results  as  follows}: — 

(J-a)(ft  +  tf-c)  =  l, 

(c-*)(c  +  J-a)-l5 
he  then  makes 

b-^a^fitf  and,  c-d»ii, 
which  gives 

m 

e  +  b-'a^  — . 

» 

He  then  finds  a,  b,  and  c  in  terms  of 
m  and  n,  and  substitutes  these  values  in 
the  first  of  the  given  equations  of  the 
problem.  The  resulting  equations,  to- 
gether with 

m  H 
is  **  sufftcient  to  determine  the  unknown 
numbers  m  and  n."||  He,  however, 
introduces  two  new  quantities,  x  and  y, 
determined  by  the  relations  M^mn  and 
yBfn',  and,  after  eliminating  y  from  the 
calculations,  and  making  s-2jp,  arrives 
at  a  final  biquadratic  in  a. 

IvoBT  regards  his  solution  as  '^  par- 
ticularly remarkable  on  account  of  the 
simplicity  of  the  result/'f  The  solu- 
tion itself  is  certainly  rery  ingenious,  but 
it  has  not  the  beauty  of  that  of  Frenb 
--»H>r  rather  it  is  not  susceptible  of  the 

•  MASsaES,  Tracts,  pp.  240-246.  On  this  Pro- 
blem  Bee  alfio  pp.  xli.  to  liv.  of  the  Prefaoe  to  the 
X facta. 

t  Mech.  Mag.,  vol.  xlviii.,  p.  512,  and  see  also, 
vol.  xltx.,  p.  11. 

t  Mech.  Mag..,  vol.  xhx.,  p.  11. 

5  Scriptores  Logarithmid,  p.  862.  I  have  only 
aubstituted  brackets  for  vincula. 

II  Ibid.,  p.  863.  .        ^ 

irXWd,p.  861.  And  on  Ivoar'f  solution  see 
further  pp.  xrxlv.  to  xxxvi.  of  the  FteflMO  to  the 
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simple  form  which  the  solution  of  Fbbnd 
may  be  made  to  take.  And,  as  observed 
by  Mr.  Whitlby*,  **it  is  adapted  only 
to  Colonel  Titiis*8  numbers/'  or  perhaps 
to  the  case  when  the  three  given  num- 
bers of  the  Problem  are  of  the  forms 
PfP  +  l,  and p  +  2,  or,  perhaps,  PyP  +  q, 
and  p  +  2q. 

(4).  The  solutions  of  Mr.  Whitlby, 
Mr.  Settle,  and  Mr.  Ryley-  are  the 
same  in  principle  as  thatof  Frend.  These 
solutions  (or  rather,  the  two  first,  and  an 
intimation  respecting  the  last)  will  be 
found  at  pp.  120—121  of  No.  II.  of 
Swale's  Liverpool  ApolUmiuM,  They  are 
given  in  answer  to  a  piioblem  proposed 
at  pp.  105— 6,ot' No.  I.  of  that  work.  At  pp. 
127 — 128  of  the  same  number  the  reader 
will  find  a  method  of  solving  the  pro- 
blem by  approximation,  from  the  pen  of 
Mr.  WhitLey. 

(5).  Another  solution  has  been  given 
by  Professor  Davies  at  pp.  272—3  of 
his  Solutions^  g'c,  to  Dr,  HuttoiVs 
Course  (London,  1840)  ;  and,  at  pp.  273 
— 4  of  the  work  just  cited  will  be  found 
some  remarks  on  the  history  of  the  pro- 
blem.f 

I  am  desirous  of  adding  that  I  have 
pursued  the  subject  of  the  New  Algebra|, 
in  the  Philosophical  Magazine  for  De- 
cember, 1848.  I  beg' to  refer  the  reader 
to  mv  paper  **0n  certain  Functions 
resemoling  Quaternions,  and  on  a  new 
Imaginary  in  Algebra,"  at  pp.  435-^9 
of  vol.  xxxiii.  of  3ie  third  series  of  that 
work,  for  further  infornjation  on  the  sub- 
ject. I  take  this  opportunity  of  observ- 
ing that,  with  respect  to  the  geometrical 
interpretation  of  the  new  symbol,  I  have 
found  reason  to  alter  the  opinion  ex- 
pressed at  lines  12—14  of  p.  366  of  vol. 
xlix.  of  this  Journal.  An  impossible 
space-entity  may  sometimes  be  inter- 
preted so  as  to  give  an  actual  solution  of 
a  problem. 

2,  Chnrch-yard  Court,  Temple,  Dec.  29,  1848. 

THE   ELECTRIC   TELEGRAPH. 

On  Wednesday  the  3rd  inst.,  a  number 
of  scientific  gentlemen  met  at  the  new 
Kftil^vay  Station,  Hull,  for  the  purpose 
of  witnessing  the  testing  of  a  subaqueous 
Klcgmph,  which  the  Electric  Telegraph 
Company  have  just  laid  down  between 
the  Ntiw  Railway  Station  and  the  Com- 

*  Str  the  Livfiprol  ApollouiuB  (conducted  by 
Emj  L!  No.  II..  p.  121. 

I  An^L  see  Youkg's  (J.  K.)  Math.  Dist.  p.  159, 
tud  Jdnk.  Mag.  vol.  xlix.,  p.  11. 

1  a«i/tfcA.  Mag.,  vol.  xlix.,  pp.  364—7. 


pany's  Subscription-rooms  in  Bowl- 
alley-lane.  It  was  a  case  of  considerable 
interest  to  those  connected  in  any  way 
with  submarine  telegraphs,  on  account 
of  the  difficulty  which  presented  itself 
in  passing  under  the  docks,  where  tho 
depth  of '  water  varies  from  18  to  24 
feet ;  water,  damp,  and  moisture  beine, 
as  is  well  known,  the  most  formidable 
enemies  which  the  electric  telegraph  has 
to  contend  with— catching  up  as  they  do 
the  electric  current  and  dispersing  it  in 
all  directions.  The  experiment  was  con- 
ducted by  Mr.  Reid,  of  London,  one  of 
the  Company's  engineers,  and  we  are 
happy  to  say  with  perfect  success.  There 
were  four  copper  wires  insulated.  Each 
wire  was  tested  singly  with  a  galvanic 
battery  of  72  pairs  of  plates  connected 
with  a  very  delicate  galvanometer ;  and 
the  insulation  between  each  wire,  and  also 
between  the  wirea  and  the  earth,  was  so 
perfect  as  not  to  produce  the  least  per- 
ceptible oscillation  in  the  magnetic  needle 
of  the  instrument. 

We  hail  this  as  a  great  step  in  electric 
telegraphy,  and  with  the  more;  pleasure, 
that  there  has  been  of  late  a  sensible  pause 
in  its  progress.  We  still  entertain  a  strong 
hope  that  the  day  is  not  far  xUstant  when 
the  metropolis  will  be  telegraphically 
connected  with  all  the  principal  cities 
and  towns,  not  only  of  our  own  coun- 
try, but  of  Europe---when  every  move- 
ment tending  to  the  promotion  of  trade 
and  commerce,  or  to  the  difibsion  of 
peace  and  good  will  among  mankind, 
will  be  simultaneously  felt  mrough  the 
whole  circle  of  European  civilisation.* 

greenwood's  rack  akd  pinion  shdttlx. 

[Registered  under  the  Act  for  the  Proteelion  of 
Articles  of  Utility.  John  Greenwood,  Jun.,  of 
Moldgreen,  Dalton,  near  Huddersfleld  Wood, 
Tiimer  and  Shuttle  Maker,  Inventor  atnd  Pro- 
prietor.] 

Fig.  1  is  a  front  elevation  of  a  shuttle 
frame,  such  as  is  ordinarily  employed  in 
weaving  figured  goods  fitted  with  this 
improved  shuttle ;  fig.  2  is  a  plan,  and 
fig.  3  a  cross  section  of  the  same.  A  A, 
is  the  frame,  which  is  attached  to  the 
loom  bv  iron  brackets,  B  B ;  C  is  a  toothed 
rack  which  is  fixed  upon  the  sliding- bar, 
D;  the  teeth  of  the  rack  gears  into  a 
series  of  pinions,  £  E  E,  of  which  there 
are  two  pinions  for  each  of  tho  shuttles, 
F  F.  The  shuttles  are  efteh  provided 
with  a   toothed    rack,   G,   upon  their 

•  For  a  description  of  Mr.  Reid's  excellent  mod* 
^  of  insulation,  see  Mech.  Mag,,  vol.  xlviii.,  p.  516. 
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lower  side  (at  the  bick)  which  also  gears 
into  the  pinioQS,  BEE.  When  motion 
n  eofnmanieated  to  the  sliding- bar,  D, 
by  haodf  or  other  power,  the  shuttles  are, 
through  the  intervention  of  the  racks, 


C  and  G,  and  the  pinions,  E  E,  made  to 
traverse  through  a  corresponding  dist. 
ance,  but  in  the  opposite  direction  to  the 
slide  bar.  H  H  are  the  bobbins  for  con  • 
tainiog  the  7am  in  the  shuttles. 
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MisrepresentatioDB  hgye.  too  often  the 
effect  of  turning  attention  from  propooed 
amelioratioDs,  but  more  especially  so  in 
regard  to  naval  architecture;  to  this 
cause  may  in  a  great  measure  be  attri- 
buted the  tardv  and  partial  adoption  of 
several  of  the  improvements  which  were 
exemplified  in  the  war  sloops,  the  Arrow 
and  the  Dart^  and  the  war  schooners, 
NeiUy^  £lmffj  Itedbridge  and  Milbrook, 
such  as  had  bulkheads,  water-tight  com- 
partments, diagonal  braces,  straight  decks, 
&c.,  &c.  From  the  very  first  construc- 
tion of  them,  even  in  official  reports  of 
dock-yard  officers,  these  vessels  were 
stated  to  be  unfit  for  his  Majesty's  service, 
but  these  and  other  false  statements  in 
respect  to  them,  were  at  the  time  ofii- 
datiy  refuted.  There  remain,  however, 
uncommented  on,  many  particulars  to 
their  disparagement  in  Captain  Brenton's 
"Naval  History  of  Great  Britain,"  and 
as  that  book  is  in  the  hands  of  many 
persons  interested  in  naval  affairs,  both 
military  and  commercial,  it  seems  useful 
to  exhibit  the  groundlessness  of  Captain 
Brenton's  statements,  since  many  of  the 
peculiarities  of  these  vessels  which  seem 
worthy  of  imitation,  remain  still  un- 
adopted. 

In  volume  the  2nd  of  *'  Brenton's 
Haval  History,"  page  425,  the  Dart 
ifl  described  wag,   **  A  ourioiuljr  eon- 


structed  sloop  of  war,  after  tiie  plan  of 
General  Bentham,  mounting  30  guns. 
Her  bow  and  stern  were  of  the  same 
shape,  and  she  could  anchor  by  either 
end,  though,  it  must  be  observed,  very 
awkwardly,  particularly  in  bad  weather. 
She  carried  ner  water  in  wooden  tanks, 
and  was  so  sharp  in  her  construction, 
that  a  transverse  section  taken  in  mid- 
ships had  nearly  the  form  of  a  wedge. 
She  had  two  topmasts  on  the  same  lower 
mast,  parallel  to  each  other,  and  her  gang^ 
ways  were  outside  of  the  lower  rigging ; 
she  had  no  stability  in  the  water,  and  was 
found  in  blowing  weather  to  be  a  very 
unsafe  vessel.  Captain  Campbell  made 
the  only  use  of  her  for  which  she  was 
calculated.  He  gallantly  ran  alongside 
the  French  frigate  of  40  guns  and  350 
men  as  she  lay  at  anchor,  and  carried  h&t 
with  great  resistance." 

The  simplest  mode  of  refuting  this  de* 
fioription,  will  be  to  take  the  several  dis« 
paraging  allegations  successively  one  by 
one,  as  they  occur  in  the  above  paragraph. 

1st.  **  Her  bow  and  stern  were  of  the 
same  shape." — Existing  draughts  of  this 
vessel  prove,  on  the  contrary,  that  the 
bow  and  stern  were  of  d\ffer€ni  shapes.* 
True,  the  ends  of  the  vessel  were  alike. 


•  The  ihape  of  the  experimental  . . 
•oribed  by  CSianiock,  is  veqr  wwoeooi. 
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in  80  far  as  one  improvement  went, 
which  tended  materially  to  strength, 
namely,  the  mode  in  which  the  beams 
and  the  timbers  were  connected  together, 
and  also  the  increased  thickness  and  dis- 
position of  the  planJL  ;*  and  she  was  of 
previously  unexampled  sharpness  for- 
ward, with  increased  length  in  proportion 
to  breaddi — one  of  the  peculiarities  bf 
these  vessels  which  has  been  very  gene- 
rally and  advantageously  adopted. 

2nd.  "  She  could  anchor  by  either 
end«**  This  seems  to  have  been  admit- 
ted by  Captain  Brenton  to  be  an  ad- 
vantage; but  he  qualifies  his  approba- 
tion of  it  by  adding,  '*  though  it  must 
be  confessed,  very  awkwardly,  parti- 
oulariy  in  bad  weather/'  Amongst  the 
numberless  bad  properties  that  were 
groundlessly  attributed  to  the  Dart^  not 
a  trace,  excepting  in  Captain  Brenton's 
work,  of  this  alleged  awkwardness  has 
ever  been  adduced.  The  Captain  seems 
to  have  forgotten  this  peculiarity  of  the 
Dixrtj  when  speaking  in  another  part  of 
his  work  of  the  battle  of  the  Nile;t  he 
there  says,  that  Nelson,  *  *  for  ihtjint  time 
recorded  in  the  Naval  History  of  Great 
Britain,  proposed  to  anchor  his  ships  by 
the  stem;  for  this  purpose  his  cables 
were  passed  out  of  the  stern  ports,  car- 
ried along  the  side,  and  bent  to  the 
cables.*'  This  was  two  years  after  the 
Dartf  and  her  sister  ship,  the  Arrow  had 
been  constantly  in  commission.  Had  his 
Lordship's  successful  expedient  for  ob- 
taining the  advantage  been  spoken  of  as 
awkward,  it  could  hardly  have  been  dis- 
puted; whilst  in  the  Dart,  on  the  con- 
trary, by  means  of  the  hause  holes  in 
the  stern,  anchoring  was  there  effected 
aa  eonveniently  and  perfectly  as  by  the 
head.! 

3ra.  *^She  carried  her  water  in  wooden 
tanks."  These  tanks  were  metallic 
tanks,  first  introduced  in  the  Dart  and 
the  Arrow^  with  the  double  purpose 
of  preserving  water  sweet  at  sea,  and 
of  enabling  a  ship  to  carry   a  much 

•  MeAanic^  Magazine,  toI.  xliii.,  p.  186, 189. 

t  It  WM  liefoie  the  battle  of  the  NUe  that  the 
Arrom  had  aa  opportonity  of  exhibiting  one  of  the 
adrantatfeB  of  tniese  hause-holes.  When  the  fleet 
aadcf  the  command  of  Lord  Brldport  went  down 
to  %U  Hetens,  the  Impetueus  (a  ihip  of  the  line)  got 
aground  on  the  ipit,  the  Arrow,  lyiug  at  anchor, 
taunedlately  sent  a  hawser  reeved  throu^^h  one  of 
these  Item  hawser-holea*  to  be  made  fast  to  the 
sh(p  aground,  when  by  heaving  at  the  windlass  of 
ihBArroWt  the  Impetueug  was  got  off  with  great  dia- 
IMcb,  and  without  injury. 

I  9Kan«aii}  vtf.  U^  pi«e  M^ 


greater  quantity  than  could  be  stowed  in 
casks.  These  tanks  were  of  tinned  cop- 
per, but,  for  the  sake  of  economy,  too 
slight  to  stand  without  support;  they 
were  therefore  strengthened  by  casings 
of  wood,  which  were  so  formed  and 
connected  with  the  vessel,  as  to  contri- 
bute to  its  strength.  Water  that  had 
been  kept  upwards  of  three  years  in 
these  tanks,  obtained  for  Sir  Samuel  Ben- 
tham  the  gold  medal  of  the  Society  of 
Arts;  a  premium  which  in  this  case 
may  be  considered  as  more  than  ordina- 
rily honourable,  since  he  was  given  to 
understand  that  it  was  the  Admi- 
ralty itself  which  proposed  the  subject 
of  preserving  water  sweet  at  sea,  and 
that  the  funds  for  providing  the  medal 
were  supplied  from  that  quarter.  Cap- 
tain Brenton,  however,  in  speaking  of 
iron  tanks,*  gives  them  the  credit  of 
contributing  to  the  comfort  of  the  crew, 
and  of  enabling  ships  to  keep  longer  at  sea.t 
4th.  *'  Was  so  sharp  in  her  construc- 
tion, that  a  transverse  section  in  midships 
had  nearly  the  form  of  a  tpedge,**  So 
far  was  that  section  of  the  Dart  from 
being  of  the  form  of  a  wedge,  that  a 
portion  of  a  circle  could  hardly  be  said 
to  represent  it,  since  the  lower  part  of  it 
was  nearly  ^a^  An  exact  transverse  sec- 
tion in  midships  of  this  vessel  is  given  in 
the  figure  prefixed  to  this  paper;  which 
shows  also  the  longitudinal  bulkhead  in 
which  were  sliding  keel  cases. 


*  Brenton,  vol.  iii.  page  133. 

t  Brigadier  General  Dentham,  in  his  evidence  to 
the  Committee  on  Finance,  fith  April,  1798,  men- 
tioned, amongst  other  peculiarities  of  hit  vets^a, 
which  rendered  them  '•  more  comfortable,  and  pro- 
bably more  healthy,"  the  "  ffoodness  of  the  water," 
*•  preserved  in  tanks  lined  with  tinned  copper;"  and 
that  "others  of  the  peculiarities  exhibited  on  board 
of  these  vessels,  took  their  rise  from  an  idea  which, 
if  pursued  with  any  degree  of  regularity  to  the 
extent  of  which  it  seems  susceptible,  will  be  Men 
to  be  productive  of  very  great  economy,  at  the  same 
time  that  it  would  render  naval  armaments  much 
more  effective;  this  is,  that  of  enabling  shipa  to 
remain  longer  on  their  stations  at  lea,  without  in- 
tercourse with  the  land;  and,  more  particularly, 
without  the  being  frequently  subject  to  those  wants 
which  require  a  naval  establishment  to  supply.*' 
Amongst  peculiarities  with  this  view,  he  parllcu- 
larized,  "  the  carrying  in  bulk,  by  means  of  the 
above-mentioned  tanks,  a  greater  quantity  of  water 
than  can  be  stowed  in  casks."  He  alio  partiQi»- 
larized  a  cooking  apparatus,  so  arranged  as  that  the 
Are  for  ordinary  purposes  could  not  be  used  **  with- 
out its  heat  beiug  applied  to  the  distilling  of  fresh 
water  from  the  salt.''^  This  apparatus  was  fixed  on 
board  the  Arrow,  but  the  sailors  swore  they  would 
"  dish  it,"  and  they  did  destroy  it  by  boring  holes 
in  the  steam  chest.  An  apparatus,  on  the  same 
principle,  is  Just  now  under  trial  at  sea,  and  which, 
•s  sailors  are  now  more  mAnageablOt  't  Is  hoped 
wiUi 
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5th.  '*  She  had  two  topmasts  on  the 
same  lo\^'er  mast,  parallel  to  each  other," 
With  the  trivial  exception,  that  the  Dart* 8 
masts  were  stepped  on  the  platform  in- 
stead of  in  the  hold,  there  was  no  pecu- 
liarity whatever  in  the  masts  or  rigging 
of  this  vessel.  Her  masts  and  geer  were 
at  her  first  outfit,  precisely  the  same  in 
form  and  magnitude  as  those  of  the 
Cynthia,  but  afterwards,  in  the  beginning 
of  the  year  1300,  and  previously  to  her 
action  in  Dunkirk  Eoads,  her  masts  and 
geer  were  changed  for  the  established 
ones  of  a  20-gun  frigate. 

The  DarC%  sister  vessel,  the  Arrow, 
had,  indeed,  two  topmasts,  but  they  were 
not  parallel  to  each  other;  they  were 
one  above  the  other,  as  was  stated  to 
the  Committee  on  Finance,  1798. 

Gih.  **  Her  gangways  were  outside  of 
the  lower  rigging."  This  could  not  have 
been,  as  when  she  was  rigged  as  a  20-gun 
frigate,  the  order  for  so  doing  did  not 
specify  that  any  difference  from  the  usual 
mode  was  to  be  observed ;  and  none  of 
the  drawings  of  the  Dart  exhibit  any 
such  pe juliarity.  Her  chain-plates  "  were 
extended  as  much  outwards  as  in  a  vessel 
of  the  ordinary  construction,"  although 
"they  were  fixed  firmly  to  the  post  of 
the  vessel  best  able  to  support  them," 
"  having  been  fixed  through  the  thick 
strake  along  the  range  of  the  deck;" 
"they  were  thus  leas  liable  to  injury 
than  in  the  ordinary  mode;  and  upon 
inquiry,  it  did  not  appear  that  any  one 
chain-plate  so  fixed  nad  ever  been  bro- 
ken." But  this  mode  of  fixing  them 
made  no  difference  as  to  the  gangways. 

7th.  "  She  had  no  stability  in  the  wa- 
ter, and  was  found  in  blowing  weather  to 
be  a  very  unsafe  vessel."  Captain  Bren- 
ton  does  not  adduce  any  particulars  in 
evidence  of  the  truth  of  this  impuUtion, 
or  mention  any  time  at  which  the  Dart 
was  in  danger:  whilst  on  reference 
to  the  official  reports  respecting  this 
sloop,  and  to  letters  from  her  several 
successive  commanders,  not  a  single  in- 
stance has  been  found  of  her  instability 
or  of  her  unsafeness;  whilst,  on  the  con- 
trary, many  documents  afford  evidence 
in  direct  opposition  to  the  Captain's  dis- 
paraging assertion.  Captain  Campbell, 
for  instance,  in  a  letter  dated  9th  April, 
1800,  wrote — "On  our  passage  to  the 
Texel,  with  Admiral  Mitchell  and  con- 
voy, we  were  directed,  with  several 
others,  to  chase  by  signal ;  ours  was  the 


laU  made,  it  then  blowing  excentvefy 
hard,  with  a  very  heavy  sea,  so  that  we 
could  only  carry  our  courses  and  close - 
reefed  topsails  about  two  points  from  the 
wind.  In  a  very  short  time  we  came  up 
with  and  passed  all  those  who  had  been 
sent  on  the  same  service,  the  ship  making 
excellent  weather  of  if,  and  notetraining 
tn  the  leait.  From  what  I  could  observe 
of  the  others,  they  seemed  to  be  much 
strained,  and  gave  uo  the  chase  shortlj 
after  we  had  passed  tnem.  This  is  only 
one  of  many  instances  in  which  I  hare 
seen  her  excel." 

In  his  letter  off  Dunkirk,  27th  May,  he 
says,  <'  She  makes  much  better  weather 
of  it"  than  "  any  28-gun  frigate."  "  I 
assure  you,  on  my  word,  we  were  as  dry- 
on  our  decks  in  the  late  gale,  which  was 
by  no  means  a  light  one,  as  I  ever  saw 
a  two  decker  in  my  life.  In  fact,  we  did 
not  ship  a  spoonful  of  water,  and  the 
sVi};^  perfeclly  easy.  1  am  informed  by 
officers  of  ships  in  company,  no  part  of 
them  except  their  quarter-decks  was  dry.*' 
Captain  Brownrigg,  who  succeeded  Cap- 
tain Campbell  in  the  command  of  the 
Dart,  wrote,  28th  Dec.,  1803— "  I  never 
saw  a  ship  behave  better  in  a  sea  than 
the  Dart.*'  "  As  a  convincing  proof  of 
her  being  so  very  easy,  we  have  not  car- 
ried away  a  single  rope  of  any  descrip- 
tion in  ail  the  bad  weather  that  we  have 
lately  experienced.'.'  These,  without 
farther  quotations,  seem  sufficient  to 
repel  the  groundless  accusation  that  the 
Dart  had  no  stability  in  the  water,  and 
was  a  very  unsafe  vessel ;  but  it  mav  be 
observed  that  General  Bentham  had  bo 
acquaintance  with  either  of  the  Captains, 
Campbell  or  Brownrigg,  previously  to 
their  appointment  to  the  Dart;  that  their 
appointment  was  not  owing  to  any  re- 
commendation of  his;  that  they  conld 
not  look  forward  to  him  for  promotion ; 
and  that,  therefore,  their  eviaence  could 
not  have  been  influenced  by  any  other 
motive  than  that  of  making  a  true  state- 
ment of  the  qualities  of  the  vessel  they 
commanded.   ^ 

8th.  It  is  next  stated,  in  depreciation 
of  the  Dart,  that  Captain  Campbell 
made  the  only  use  of  the  Dart  for  which 
she  was  calculated.  The  whole  state- 
ment by  Captain  Brenton  relative  to  this 
exploit,  besides  bearing  testimony  of 
Captain  Campbell's  gallantry,  carries 
conviction,  the  more  it  is  examined  into, 
of  the  many  good  properties  of  the  Dart. 
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It  appears  that  Gnatahi  Campbell  was 
noder  the  comiDaQa  of  Captain  Inman, 
of  the  Andromeda,  a  fri^te  of  82  gans, 
but  which  could  net  be  brought  to  bear 
open  any  one  of  the  Freoch  frigates, — 
for  Aerc  were  four  of  them  lying  in 
Dunkirk  Roads^-^^whilst  Captain  Camp- 
beD,  in  full  conftdence  of  the  many  good 
mialitles  of  the  Dar^,  did  attempt,  and 
md  succeed  in  running  alongside  one  of 
the  font  French  frigates,  the  Desirh, — 
that  he  attacked  her,  carried  her,  in  the 
presence  and  tieinitr  of  the  other  three 
French  frigates,  ana  brought  her  safe 
into  an  English  port,  to  be  taken  "a 
beautiful  frigate  into  the  English  navy." 
The  Desrr^e  was  of  1018  tons,  the  Dart 
of  no  more  than  580 ;  the  Desirie  car- 
ried really  40  guns  and  350  men ;  the 
Dart'*  crew  was  but  of  100  men — ^her 
armament  of  only  30  carronades;  but 
they  were,  it  is  true,  mounted  not  to 
recoiL  No  imputation  has  ever  been 
thrown  on  Captain  Inman's  courage  or 
his  nautical  skill ;  it  is,  therefore,  but  a 
fair  and  reasonable  conclusion,  that  the 
Darif  though  represented  as  so  despica- 
ble,  did,  in  fact,  possess  superior  properties 
— such  as  gave  her  commander  sufficient 
confidence  in  her  to  make  an  attack  of 
which  a  frigate  of  the  usual  construction 
was  not  found  capable,  being  incom- 
petent to  that  good  management  of 
which  the  Dart,  from  her  peculiari- 
ties, was  susceptible.  The  Earl  Vincent 
deemed  this  exploit  in  the  Dart  the 
most  remarkable  among' the  many  glo- 
rious achicTements  of  his  time ;  and  the 
gallant  Captain  Campbell  was  imme- 
diately promoted  to  post  rank.  The 
Dart  continued  to  do  good  service,  and 
was  particularly  noticed  at  the  attack  on 
Copenhagen,  after  which  Lord  Nelson 
affirmed,  that  she  and  her  sister  sloop, 
tibe  Arrow,  were  each  of  them,  in  his 
lordship's  estimation,  equal  in  action  to 
a  ship  of  90  guns. 

— ♦ — 

JfSSSaS.  CUNNINGHAM  AND  CARTEr's 
ATlfOSFHJERIC  RAILWAY. 

The  disastrous  fate  of  the  Croydon  and 
South  Devon  Atmospheric  Railways,  is  a 
stubborn  matter^  of  fact,  in  the  way  of 
any  one  who  would  now  advocate  a  fur- 
ther perseverance  in  the  (endeavour,  to 
make  the  atmospheric  principle  available 
for  locomotive  purposes.  Yet,  why  should 
the  £silare  of  one  form  of  atmospheric 
railway — and  that  the  only  one  which 


has  been  yet  fairly  tried— throw  discre- 
dit on  all  other  forms  ?  It  is  only  by 
successive  stages  that  the  existing  railway 
system  has  arrived  at  its  present  state  of 
excellence;  for  first  there  was  the  wooden 
tramway,  next  the  iron  tramway,  then 
the  edge  rail,  and,  last  of  all,  the  ques- 
tion whether  the  engines  should  be  sta- 
tionary or  locomotive ;  and  why  roav  it 
not  be  that  the  atmospheric  system  nas 
but  to  go  through  a  like  series  of  stages 
to  rival  the  other  f  The  one  atmosphe- 
ric plan  which  has  been  tried  in  the  case 
of  the  Crovdon  and  South  Devon  lines, 
may  have  failed  from  causes  from  which 
others  are  wholly  free ;  and  if  this  can 
be  clearly  shown  to  be  the  case,  the  fact 
of  its  fidlure  in  these  instances  is  one 
which  ought  to  go  for  nothine — and  cer- 
tainly will  not,  in  the  mind  or  any  person 
of  ordinary  candour  and  discrimination. 

We  have  no  intention  of  entering  at 
present,  into  all  the  plans  of  atmospheric 
propulsion,  which  have  at  different  pe- 
riods been  put  forwardas  preferable  to  the 
abortive  one  of  Messrs.  Clegg  and  Sa- 
muda ;  we  desire  only  to  call  attention  to 
that  which  is  now  in  the  course  of  exhi- 
bition by  Messrs.  Cunningham  and  Car- 
ter, in  the  City-road,*  and  may  be  seen 
daily,  in  full  operation,  by  any  person 
desirous  of  having  occular  evidence  of  its 
meritd. 

We  confine  ourselves  to  this  plan  for 
two  reasons ;  first,  because  this  exhibi- 
tion affords  an  immediate  opportunitjr  to 
all  who  may  yet  entertain  a  lingering 
hope  of  the  success  of  the  atmospheric 
svstem,  of  deciding  for  themselves,  whe- 
tner  ii  is  so  very  desperate  an  affair  as 
the  majority  of  the  world  (who  judge  by 
results  only)  at  the  present  time  imagine ; 
and  second,  because  the  system  of  Messrs. 
Cunningham  and  Carter  differs  in  all 
material  respects  more  from  that  of 
Messrs.  Clegg  and  Samuda  than  any 
other  with  which  we  are  acquainted. 

The  raUwav  exhibited  is,  to  be  sure,  a 
model  one  only ;  but  it  is  on  a  scale  suffi- 
ciently large  (one-eighth  of  the  actual 
size)  to  leave  no  reason  for  supposinff. 
that  the  results  obtained  by  it,  would 
differ  materially  from  those,  which  might 
be  expected  to  be  realized  in  actual 
practice. 

1.  The  longitudinal  slit  in  the  atmo* 
spheric  main,  and  the  extreme  liability 

•  ICctan.  Ingram  and  Sooi' Factory. 
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to  leftkage  (so  to  speak)  consequent 
thereon,  has  been  the  grand  source  of 
failure  in  the  case  of  Messrs.  CLegg  and 
Samuda*s  railway.  In  Messrs.  Cun- 
ningham and  Carter's  there  is  no  such 
slit — no  slit  at  all,  in  fact — the  tube 
being  perfectly  entire  from  the  beginning 
to  the  end;  and,  consequently,  were  is 
no  loss  or  waste  of  power  from  this 
cause. 

2.  The  employment  of  a  traction  pis- 
ton within  the  tube,  which  can  travel  no 
faster  than  the  train  itself,  has  formed 
another  serious  drawback  to  the  utility 
of  the  plan  of  Messrs.  Clegg  and  Sa<^ 
muda.  Messrs.  Cunningham  and  Carter 
use  no  piitonf  and  are,  therefore^  subject 
to  no  such  limitation. 

3.  The  stationary  steam  engines  em* 
ployed  to  exhaust  the  main,  cannot, 
according  to  Messrs.  Clegg  and  Samuda's 
system,  be  more  than  about  three  miles 
apart,  because  of  the  rapid  ratio  in  which 
the  power  of  the  piston  decreases  in  pro- 
portion to  the  length  of  the  exhausted 
tube,  and  because,  also,  the  piston  is 
moved  by  the  atmospheric  pressure  be- 
hind it  alone ;  but  as  Messrs.  Cunning- 
ham and  Carter  use  no  piston,  and  are 
not  dependent  on  the  atmospheric  pres- 
sure alone  for  their  motive  power,  their 
system  admits  of  the  stationary  engines 
being  placed  as  far  as  ten  or  twelve  miles 
apart;  and  hence  a  saving  of  at  least 
two-  thirds  on  the  first  cost  of  a  line  on 
their  plan,  and  in  the  subsequent  work- 
ing expenses. 

The  mode  in  which  Messrs.  Cunning- 
ham and  Carter  have  been  enabled  to 
surmount  these  three  main  causes  of  the 
failure  of  the  Clegg  and  Samuda  system, 
may  be  thus  briefly  described: — The 
vacuum  (more  or  less)  effected  bv  the 
stationary  pumping  engines,  is  employed 
not  to  actuate  a  piston  within  the  main, 
but  to  work,  through  the  medium  of  a 
series  of  valves,  small  air  engines  placed 
at  intervals  outside  of  the  main ;  each  of 
these  engines  causes  while  in  action  a 
pair  of  horizontal  wheels,  one  on  each 
side  of  the  rails,  to  revolve  in  the  direc- 
tion of  the  transit;  the  peripheries  of 
these  wheels  catch  against  bars  attached 
to  the  sides  of  the  carriages,  and,  by  the 
friction  between  them,  give  a  forward 
impulse  to  the  carriages  (proportionate  to 
the  diameter  of  the  wheels  and  the  length 
of  the  side  bars) ;  the  moment  the  oar- 
riaget  hare  aoquiied  that  impulse,  and 


passed  through  between  the  horizontal 
wheels,  they  touch  in  passing  certain 
tappets,  which  arrest  the  action  of  the 
air  engines  (which,  if  they  worked  longer, 
would  work  to  no  purpose ;)  and  the  dis- 
tances between  these  engines  are  so  ad- 
justed that  the  carriages  may  derive  not 
only  all  the  benefit  of  the  impulse  so 
imparted  to  them,  but  all  the  benefit  dT 
the  momentum  due  to  the  force  with 
which  they  are  impelled.  For  full  ex- 
planatory details  of  this  system,  we  beg 
to  refer  to  the  patentee's  specification  cv 
it,  given  in  a  former  number  of  this 
Journal  (vol.  xlvi.,  p.  411.)  And  here 
it  is  due  to  them  to  remark,  that  there  ]m 
an  exactness  of  conformity  between  their 
specification  and  the  model  now  exhibited, 
such  as  is  but  rarely  witnessed  in  the  case  of 
patented  inventions — afibrding  unmis- 
takeable  evidence,  of  the  system  having 
been  thoroughly  matured  in  the  minds 
of  the  inventors,  before  they  submitted 
it  to  public  scrutiny. 

The  reader  will  see,  at  once,  that  no 
inference  can  fairly  be  drawn,  from  the 
failure  of  the  Clegg  and  Samuda  system, 
to  the  prejudice  of  one  so  firee  from  its 
chief  defects,  and  so  decidedly  difierent 
from  it  altogether,  as  this.  The  saving 
to  be  achieved  by  its  adoption  may  not 
be  so  great  as  the  patentees  themselves 
calculate — (see  Mechanics*  Magazine^ 
vol.  xlvii,  page  |28o),  but  we  cannot 
bring  ourselves  to  believe  that  any  pos- 
sible corrections  to  which  the  calculated 
saving  may  be  subject,  can  reduce  it  M) 
low  as  to  make  it  inexpedient  to  give  the 
system  an  ample  trial  on  an  actuu  work- 
ing scale.  Even  supposing  it  were  to 
turn  out,  that  such  a  high  degree  of  speed 
as  is  called  for  by  the  present  travel- 
ling wants  of  the  public,  could  be  ob- 
tained by  shortening  the  intervals  between 
the  air  engines  or  enlarging  the  diame- 
ters of  the  impelling  friction  wheels,  it 
might  nevertheless  be  established  by 
such  a  trial,  that  for  lesser  speeds  on  bye 
lines  of  small  traffic,  it  would  be  the  most 
economical  system  Uiat  could  be  adopted 
(a  conclusion  to  which  we  ourselves  much 
incline). 

Among  the  minor  advantages  insisted 
on  (but  with  commendable  deference)  bv 
Messrs.  Cunningham  and  Carter,  the  fol- 
lowing are  worth  citing :  One  main  tube 
suffices  for  a  double  line  The  main  tabe 
is  plaeed  under  ground,  and  dius  offers 
no  obstroction  to  the  trains  erosstng  and 
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hacking  on  the  line,  and  to  other  vehidefi 
passing  over  the  line  at  level  crossings — 
the  train  can  be  stopped  in  an  instant, 
either  by  the  conductor  or  by  any  autho<* 
rixed  persons  stationed  by  the  side  of  the 
railway — A  single  line  (such  as  the  South 
DeTon)  may  be  made  to  suffice  for  an 
Inereasing  tnffio  by  merely  doubling  the 
line  at  certain  stations,  to  allow  the  trains 
10  pass  eteh  other.  And,  lastly,  braneh 
UHes  nmy  be  added  to  the  main  trunk, 
Without  any  additional  stationary  poWer. 


iFBOmOATIONS  OF  BNOLISH    PATBNT8  SN* 
IKIU.n>  OOBDfOTBUt  WSBK  BNDINQ  JAN.  13. 

JosxPH  Clinton  Robbrtson,  of  166, 
Vleet-street,  London,  cItiI  engineer.  J^ 
hnprtn^mtnU  hi  the  manttfacture  qf  gat 
fur  Uhamnation,  and  qf  the  residual  pro- 
dmcU  into  articles  qf  commerce.  Patent 
dated  July  6,  1848.  (Commimicated  from 
abroad.) 

Ftretfy.  The  gas  for  illamination  is  ma- 
nufactured in  manner  following  from  rosin, 
in  conjunction  or  combination  with  potash 
and  lime,  or  soda  and  lime,  or  potash,  lime, 
and  soda,  or  any  one  or  two  of  the  said 
substances,  in  combination  with  any  other 
alkaline  substances,  one,  two,  or  more,  and 
in  conjunction  also  with  sawdust  or  any  other 
fibrous  regetable  matter,  in  a  finely  commi- 
nuted state.  These  ^cnide  materials  are 
mixed  together  (in  proportions  for  which  no 
specific  rales  are  given,  as  almost  any  com- 
bination of  them  IS  productive  of  a  beneficial 
result),  and  placed  in  moyeable  cast-iron 
esses,  of  a  cylindrical  or  any  other  form 
adapted  to  the  shape  of  the  retort  in  which 
their  distillatiou  is  to  be  afterwards  effected, 
which  eases  are  permanently  closed  at  one 
end,  and  have  at  the  other  end  caps,  covers, 
or  plugs,  which  are  fitted  to  them  loosel  j  so 
as  to  ^  easily  driven  off  by  a  little  external 
pressure.  These  cases  are  placed  in  a  retort 
precisely  similar  to  an  ordinary  gas  retort, 
and  set  like  it  in  brickwork ;  and  they  are 
so  ananged  as  to  leave  room  for  the  escape 
of  tiie  caps,  covers,  or  plugs  when  driven 
oUr,  as  aforesaid.  This  retort  bemg  heated 
in  Qkft  usual  way,  the  resulting  volatile  or 
gftSMns  products  are  conveyed  by  a  tube 
Into  a  second  retort  of  the  same  description 
ai  the  first,  filled,  or  nearly  so,  with  lumps 
of  coke  Or  lime,  or  broken  brick,  or  other 
tike  materials  in  a  firagmental  state,  in  order 
that  they  may  present  a  large  decomposing 
snr&ee,  and  heated  to  a  cherry  redness  pre- 
tWualy  to  the  introduction  of  the  gaseous 
jpToducts.  If  only  a  very  pare  gas,  for 
purposes  of  illumination,  is  desured  to  Im 
obtaiBody  the  gas  which  escapes  fh>ni  the 


second  retort  is  made  to  travel  through  a 
third  or  fourth  retort,  filled  with  materials 
of  the  same  description,  and  in  the  same 
incandescent  state  as  those  used  in  the 
second.     But. 

Secondly.  When  it  is  desired  to  separate 
and  collect  the  oil  or  oleaginous  matters 
held  in  suspension  by  the  gaseous  products 
resulting  from  the  distillation  in  the  first 
retort,  these  gaseous  products  are  passed 
through  a  close  tank  nearly  filled  with  water, 
and  fitted  with  an  ascension  pipe  that  leads 
to  a  hydraulic  main,  such  as  is  in  ordinary 
use  in  gas  manufactories.  The  water  retains 
the  oil  or  oleaginous  matters,  or  at  least  the 
larger  portion  thereof,  while  the  gas  which 
passes  off  to  the  hydraulic  main  is  conveyed 
thence  to  a  water  washer,  passed  next 
through  a  dry  lime  or  milk  of  lime  chamber, 
and  finally  transferred  to  a  gasholder. 

Thirdly,  From  the  oil  obtained  in  man- 
ner aforesaid,  an  artificial  grease  of  a  supe- 
rior quality  is  made,  by  mixing  it  with  milk 
of  lime  or  dry  lime,  and  adding  a  quantity 
of  zinc,  or  some  one  or  other  of  the  alloys 
of  zinc,  reduced  to  a  granulated  state,  in  the 
proportion  of  about  five  parts  of  zinc,  or 
alloy  of  zinc,  to  each  hundred  parts  (by 
weight)  of  the  oil. 

Fourthly,  From  the  same  oil  there  Is 
obtained  a  spirit,  which  may  be  used  both 
for  illumination  and  as  a  varnish  or  vehicle 
for  colours,  by  distillation  and  rectification. 
In  first  distilling  the  oil,  care  is  taken  not 
to  raise  the  temperature  higher  than  is  just 
sufficient  to  give  the  oil,  which  is  originally 
of  a  yellowish  colour,  a  brownish  or  tawny 
appearance.  The  spirit  which  comes  over 
from  this  first  distillation  Is  afterwards  rec- 
tified by  re-distilling  it  once,  twice,  or  oftener 
in  combination  with  a  small  quantity  of 
lime,  in  each  instance,  until  it  attains  any 
required  degree  of  whiteness.  The  propor- 
tion of  lime  to  spirit  which  is  found  to  an- 
swer best  in  practice,  is  about  three-quarters 
of  an  ounce  of  the  former  to  each  pound 
weight  of  the  latter. 

Claims, — 1 .  The  manufoct^e  of  gas  for 
illumination  from  rosin,  by  mixine  it  with 
alkaline  and  vegetable  fibrous  substances, 
and  exposing  these  crude  materials  tO  the 
action  of  heat  in  cases  placed  in  retorts,  and 
passing  the  resulting  volatile  or  gaseous 
products  through  retorts,  one,  two,  or  more, 
filled  with  lumps  of  coke  or  lime,  or  bro- 
ken brick,  or  other  like  materials  in  a  frag- 
mental  and  incandescent  state,  as  before 
described. 

2.  The  separation  and  collection  of  the 
oil  or  oleaginous  matters  contained  In  the 
volatile  or  gaseous  products  resulting  from 
the  first  distillation  of  the  Said  crude  male- 
rials,  by  pushig  the  same  thmik|hif«tatr,  Is 
before  described. 


44 


ENGLISH   SPECIFICATIONS    ENROLLED   PURIKa  THE   WEEK. 


3.  The  manafacture  from  the  said  oil  of 
an  artificial  grease,  by  the  admixture  of 
lime  and  zinc,  or  some  alloy  of  zincy  u 
before  described. 

4.  The  maaufacture  from  the  aaid  oil  of  a 
ipirity  by  the  process  and  the  means  before 
described. 

\  Waltju  Obkbll  Falmbr,  Soathacre* 
Swafiham,  Norfolk,  farmer.  For  improve" 
menu  in  machinery  for  threeking  and  dreei' 
ing  com.    Patent  dated  July  10, 1848. 

The  machinery  for  threshhag  and  dressing 
the  corn  are  both  contained  in  a  quadran- 
gular case  mounted  upon  wheels,  in  which 
also  is  placed  a  seat  for  the  workman  to  sit 
in  and  feed  the  straw.  In  front  of  the  seat 
is  fixed  a  longitudinal  portion  of  a  cylinder, 
which  is  made  open  to  allow  the  grain  to 
pass  through  with  its  concave  circumference, 
towards  the  seat»  and  between  them,  the 
beater  is  saspeoded  on  an  axis.  Beneath, 
is  another  portion  of  a  cylinder,  joined 
end  to  end  with  the  first,  in  which  a 
small  straw  -  striker  revolves.  A  third 
portion  of  a  cylinder  is  joined  end  to  end 
with  the  second,  and  nearly  in  the  same 
horizontal  right  line,  in  which  the  Urge 
straw- striker  revolves.  Underneath  all  these 
is  an  endless  band,  made  to  move  towards 
the  head  of  the  machine,  upon  which  the 
corn  and  small  straw  are  received  as  they 
fall  through,  and  by  which  they  are  carried 
into  a  trough.  The  threshed  straw  is  deli- 
vered by  the  large  straw-striker  out  at  the 
back  of  the  machine.  The  corn  and  small 
straw  is  then  lifted  by  means  of  a  chain  of 
endless  buckets  out  of  the  trough,  and 
emptied  into  a  shoot,  which  conducts  them 
into  a  riddle.  The  riddle  rests  at  one  end 
on  springs,  and  at  the  other  upon  a  connect- 
ing rod  attached  to  a  crank  shaft,  wherebj  a 
rapid  up-and-down  motion  is  communicated 
to  it,  80  that  the  small  straw  is  delivered 
out,  while  the  corn  falls  through  into  an 
ordinary  dressing  machine.  The  different 
parts  of  the  threshing  and  dressing  machines 
are  driven  by  a  steam  engine  or  other  prime 
mover  through  the  intervention  of  endless 
bands. 

ClaimSm — So  combining  the  threshing  and 
dressing  machine,  that  the  corn,  as  it  is 
threshed  out,  shall  be  carried  to  the  dressing 
maciiine ;  and  the  employment  of  the  rid- 
dle to  separate  the  small  straw  from  the 
com,  preparatory  to  its  passing  into  the 
dressing  machine. 

Geohoe  Beattix,  Edinburgh,  builder. 
For  an  improved  air  epring  andaimoepherie 
reiietimg  power.  Patent  dated  July  6, 
1848. 

The  "  improved  air  spring"  is  adapted  to 
doors  or  gates  opening  both  ways,  and  con- 
sists of  a  box  let  into  the  floor,  which  con- 
tains «  Tertacal  axle  or  shaft,  supported  at 


bottom  in  a  hoUow  enp,  and  fttmiahed  at 
the  top  end,  whieh  projects  above  the  floor, 
with  a  shoulder  for  carrying  the  door.  Qa 
this  shaft,  and  within  the  Imk,  is  fiutanod  a 
horizontal  wheel  ii^eh  is  toothed  upon  a 
portion  of  its  circumferance,  andMpafatod 
from  the  other  portion  of  tiia  box  by  korir 
lontal  partitions,  abore  and  beloar  it.  Ob 
either  side  of  this  wheel  ik  a  raBk#  attaehed 
to  corresponding  pistons,  wiifek-  an  made 
to  fit  tighUj  into  oylindars  by  et|^laathcn» 
In  the  bottom  of  «aoh  oyiiodcr  ia  a  pipo 
oommnnicating  with  a  vafare^bas,  jwfaiebit 
^  furnished  at  the  opponte  end  wilfa  anothn 
pipe.  The  teeth  of  the  vhed  an  ma4f»te 
take  into  either  of  the  toothed  rmekMi  Mr. 
oordingly  as  the  gate  or  door  iaopalieA-ciM 
way  or  the  other,  so  that  the  .piston  of  4iie 
rack  in  gear  with  the  wheel  vrill  be  drawA 
aloog  its  cylinder,  leaving  a  vaeuvn  bebSad, 
at  an  uniform  and  regular  d^sae  -of  lesiilp 
ance  until  the  door  is  releaaed,  whan  Abe 
unbalanced  pressure  of  air  upon-  the  otbmr 
face  of  the  piston  wlU  cause  the  does  to 
resume  its  original  position.  The  Take 
apparatus  is  so  constrnotsd  and*  amuigadt 
that  in  case  of  a  leakage,  thai  is  of  air.  get* 
ting  behind  the  piston,  it  shall  be  dnvoa  by 
the  return  of  the  piston,  fhrongb  th^  rthm 
out  of  the  opposite  pipe.  The  entry  «f  air 
or  dirt  into  the  cylinders  ic  prewnted  by  thm 
valves;  and  the  whole  of  theappaiwtniia 
kept  well  lubricated. 

When  the  door  or  gate  it  intended  to.opem 
one  way,  one  cylinder  witii  its  apparatQs.i8 
used  only,  and  a  toothed  segment  of  a  ciralo 
is  substituted  for  the  partially  toothed 
wheel,  with  such  other  slight  modSfieatid— 
as  convenience  may  suggest. 

The  atmospheric  resisting  power  (buAng 
apparatus,  we  presume)  consists  of  a  oylin- 
der  containing  two  cylinders  arranged  ooa* 
centrically  and  on  the  same  right  line,  fiaeh 
of  these  cylinders  is  furnished  withapaatont 
made  to  fit  tightly  by  cap  leathers,  and 
attached  to  the  same  piston*n>d  which  tu» 
ries  the  buffer  head.  The  end  cyKndev  ii 
furnished  with  a  valved  pipe  passing* tfaroQgli 
the  outer  cylinder,  which  estaUishtam  com* 
muni  cation  with  the  atmosphere,  while  tha 
other,  that  is  the  one  nearest  to  the  bnllBr 
head,  is  kept  sealed  from  all  oomnumioatimi 
with  the  external  air,  and  the  outer  cyiiador 
filled  with  oil  to  keep  the  whole  of  the  parti 
lubricated.  The  effect  of  this  arrangement 
will  be  that,  when  the  buffers  are  Iwought 
mto  action,  a  resbtanoe  will  be  offered  to 
the  further  passage  of  the  piston-rod  vritbln 
the  cylmders,  composed  of  the  Ttenum 
created  before  the  piston  of  the  flret  oy. 
luider,  and  of  the  air  compressed  beUnd  the 
piston  of  the  second  cylinder,  during  which 
operaUon  the  valve  will  of  ooune  be 
dosed. 
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AdoHmt  boffins  apparatus  consists  of  a 
iocMf  of  eyUtoders  amogad  end  to  end 
wMimaB  outer  CTliader,  and  famished  with 
]iuloaa'aiid  piston-rods,  which  are  made  to 
slido  one  wtthili  the  other,  so  that  each 
pistoB  wmf  he  brooght  into  action  suc- 
oessifely.  71i»renBtattoe  in  this  apparatus 
icsaltafraHa  tin^arawn  ersiUied  before,  and 
liff  ^MBpnaaed  bdiind  ciBch  piston* 

Cltfa».^^neinannfaetare  of  springs  for 
doara  crgatasi^  in  whkh  the  elastic  power  of 
sir ia  saade  to  aettowavda  a  Tsenum. 

noftBeana^^  oombiaing  bvifiog  apparatus 
witk  the  jofot  setion  of  a  Taennm  and  com- 
preadon  of  air.  AJao,  the  employment  of 
saecesBSfO'dhanibers  to  prodoee  Tacnnmy 
•■d  c#  Ihr  reaction  of  the  air. 

WfLLVAif  £oWAED  Nbwton,  Chaocery- 
Isoeu  Ar  improvements  in  the  coneirttcHon 
^a/OMT,  frofes,  Jumeees,  or  fire-places 
filFwarUms  ue^ui pmrpfteee.  (Being  a  com- 
Banication  fimn  abroad.)     Patent  dated 

TIko  patentee  describes  a  pecnliar  con- 
steiMioB  af  doae  atove,  which  consists  in 
piiiil  Biiiiiin  a  radiating  chamber  a  vertical 
fiiewpot  composed  of  metel,  or  of  refractory 
eaitheawsre»  and  partially  snrrounded  by  a 

t  of  metal»  which  is  cylindrical  at  the 
c^'the  five-pot  and  tangential  to  the 
Theenda  of  this  sheet  of  iron  are 
f  the  front  of  the  radiating  cham- 
ber, and  are  tnmed  oyer  at  top,  so  as  to 
f«rB|afaat»air'«faBmber  all  round  the  ilre- 
poC^  -wkli  the  aaception  of  a  small  annular 

I  fomd  tha  top  of  the  fire^pot.  Air  is 
~  faito  this  ohamber  through  holes 
is  the  front  of  the  radiating 
chamber,  and  regulated  by  a  suiteble  appa- 
rstas.  'Fuai  ia  oonreyed  into  the  fire-pot 
thmuBii.a  tnbe^  fitted  with  a  door,  in  the* 
radiatiti|paiimbar,  aa  usual.  On  the  top  of 
thacadiafttng  ahamber  is  a  horizontal  plate, 
in  wUoh  ia  anspended  a  throat*^  or  fannel- 
shsped't«te,>the.  top  aperture  of  which  is 
saudler  than  tiia  bottom  and  tbe  mouth 
of:  tte  lira-pot^  which  is  smaller  than 
tlia-Mtoaa  apertstftt  of  the  throat.  A 
dms«  into  wUdt  the  top  aperture  of  the 
thinal  opens*  la  auperimposed  on  the  top 
piato  «f  An  radiating  chamber.  A  tube  de- 
seaada  from  the  dram  into  the  radiating 
dunaber,  which  is  furnished  with  a  pipe 
opaauig  into  that  ohimney. 

Oa  fire  hth^  hi&dled  in  the  fire- pot,  the 
prodoota  ol  coesbnaiion  will  ascend  till  they 
are  on  the  pafot  of  passing  into  the  throat, 
wbeii  iliay  wiU  meat  and  commingle  with 
the  heated  aia  which  escapee  from  tbe  hot- 
air  ohaaober  through  tho  annular  space  round 
tho  fifo-pol  into  the  throat,  and  thence  pass 

uUntM  appears  to  legard  the  throat  aa 
I  of  the  fannel-shaped  tube  and  of  a  slight 
&  of  the  top  of  tbe  fire-pot. 


in  an  inflamed  and  inflaming  state  Into  the 
drum,  throwing  out  heat  on  all  sides.  The 
producte  of  this  second  combustion  pass 
down  the  tube  into  the  radiating  chamber, 
whence  they  escape  through  the  pipe  into 
the  chimney.  In  some  cases,  the  hot  air 
may  be  introduced  into  the  midst  of  the 
prodncte  erolTsd  from  the  combustion  of 
the  fuel,  by  an  arrangement  of  apparatus 
similar  to  that  of  the  argand  burner.  This 
construction  of  stOTO  may,  it  is  stated,  be 
modified  to  suit  tbe  purpose  to  which  it  is 
to  be  applied,  and  adapted  to  open  and 
cooking  stoves,  to  puddling  furnaces,  dyers' 
keftles,  evaporating  pans,  &c. 

Claims. — ^The  combination  of  the  chamber 
of  combustion,  in  which  any  kind  of  fuel  is 
burned,  with  a  drum  or  chamber  of  combus- 
tion, in  which  the  products  evolved  from 
the  combustion  of  the  fuel  are  rendered 
inflamed  and  inflaming  by  means  of  a 
"throat." 

The  making  the  top  aperture  of  tbe  throat 
smaller  than  the  bottom  one,  and  than  the 
opening  of  the  fire-pot,  in  order  that  the 
products  evolved  may  commingle  with  the 
air  before  tbcy  pass  into  the  drum. 

The  making  a  portion  of  the  throat  of 
larger  diameter  than  either  the  top  or  bot- 
tom aperture  where  the  air  is  introduced 
into  or  among  the  products  of  combustion. 

Introducing  jets  of  air,  among  the  pro- 
ducts of  combustion,  whereby  they  are  ren- 
dered inflamed  and  inflaming.] 

John  Martin,  Killyleagh  Mills,  County 
Down,  manufacturer,  fbr  improvemenU  in 
preparing  and  dressing  fiaSf  tow,  and  other 
fibrous  substances ;  and  doubling^  drawing ^ 
and  twisting  flast  tow,  and  other  fibrous 
substances  to  be  used  for  such  purposes. 
Patent  dated  July  6,  1848. 

These  improvements  refer  (1)  to  an 
apparatus  for  sharpening  the  teeth  of  cards 
employed  in  preparing  fibrous  materials, 
and  removing  the  dirt  from  between,  (2) 
To  a  peculiar  construction  of  heckling  ma- 
chines ;  (3)  To  the  application  of  steam 
to  fibrous  materials ;  and  (4)  To  an  appa- 
ratus for  varying  the  drag  upon  the  bobbins. 

].  The  sharpening  apparatus  consists  of 
a  shaft,  supported  in  suitable  bearings,  in  a 
slanting  direction  across  the  face  of  the 
main  cylinder,  which  carries  the  carding 
teeth,  arranged  spirally,  on  its  periphery,  in 
fillets.  The  shaft  is  made  with  a  longitu- 
dinal groove,  and  fitted  with  toothed  gear- 
ing and  adjusting  screws,  whereby  it  raa^  be 
made  to  revolve,  and  to  approach  or  recede 
from  the  cylinder,  as  required.  A  collar, 
furnished  with  a  feather  upon  the  inside, 
which  tekes  into  the  longitudinal  groove, 
and  carrying  a  number  of  circular  cutters, 
is  slid  upon  the  shaft.  These  cutters  are 
bevelled  off  at  the    edges,  to  allow  the 
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tflith  tD  teke  in  Mtay  behreen  tfa«ni»  and 
alio  betwaea  the  angular  portioiia»  which  are 
out  lilc0  a  amall  file.  The  number  of  cutters 
upon  tba  collar  ia  one  more  than  that  of  the 
rows  of  teeth  in  each  fillet,  in  order  that 
•aeh  row  of  teeth  may  pass  between  one  pair 
ofooiUri.  Above  the  cutters  are  su8pende4 
a  eormsponding  number  of  cireuUur  platea, 
wbiish,  preceding  the  cutters,  take  be- 
tween the  rows  of  teeth,  remoTe  whatever 
dirt  WKf  be  adhering  them,gnide  tiie  points 
betweaiif  and  keep  them  in  cloiie  oontact 
with  the  file-out  portions  of  the  cutters* 
Wiien  this  apparatus  is  to  be  brought  into 
action,  the  collar,  with  its  fittings,  is  placed 
upon  the  highest  end  of  the  shaft,  and  its 
feather  in  l£e  longitudinal  grooTe,  so  that, 
on  rotary  motion  being  communicated  to 
the  shaft,  the  coUar  and  cutters  will  also 
partake  of  it,  and  descend  gradually  to  the 
bottom  of  the  shaft,  after  passing  sueces- 
sively  between  each  row  of  teeth  in  the 
fillets. 

2.  The  patentee  specifies  two  kinds  of 
heckling  machines,  the  descriptions  of  which 
extend  over  four  skins  of  parchment,  il- 
lustrated by  ten  sheets  of  drawings,  and  can- 
not, therefore,  be  made  intelligible  by  any 
mere  abstract 

3.  The  mode  of  applying  steam  in  the 
preparation  of  fibrous  materials,  consists  in 
causing  it  to  issue  from  a  perforated  pipe 
into  and  among  the  flax,  tow,  or  other 
fibrous  materials,  as  it  is  drawn  by  the 
drawing  rollers  from  the  retaining  rollers. 

4.  The  mode  of  varying  tike  drag  of  the 
«ords  upon  the  bobbins,  consists  in  making 
the  notched  bar  moveable,  and  causing  it  to 
slide  endways,  with  the  cords  in  the  notches, 
so  as  to  increase  the  drag  as  the  bobbins  are 
filled. 

Claim$, — The  arrangement  of  apparatus 
lor  aharpening  the  teeth  of  cards  in  carding 
engines,  and  for  removing  the  dirt  from  be- 
tween them — The  arrangement  of  heckle 
stacks  in  cocks  moved  outwards  by  strikers. 
— The  combination  of  receivers  for  causing 
the  traversing  to  be  made  correctly— The 
arrangement  of  an  apparatus  for  governing 
the  descent  of  the  flax,  whereby  the  holders 
may  be  caused  to  move  at  a  ditferent  speed, 
and  the  speed  of  each  holder  varied — ^The 
application  of  steam  in  the  preparation  of 
fibrous  materials.  And  the  arrangement  of 
apparatus  for  varying  the  drag  upon  the 
bobbins. 

Enoch  Steel  and  William  Britter, 
Latnbetb,  Surrey,  manufacturers.  For  im- 
firovemenU  in  the  manufacture  of  tobacco- 
pipes.     Patent  dated  July  6,  1848. 

The  clay,  after  being  reduced  to  the  pro- 
per  plastic  state  by  any  suitable  means,  is 
Ibns^  through  the  perforated  bottom  of  a 
cjlinder «  or  pxcjeoted  through  perforations 


in  •  vertical  plate,  in  the  fbnn  oC  vpUe  of 
the  requisite  diameter.  The  rolls  are  after- 
wards out  into  lengths  containing  anffiojftiit 
clay  or  other  material  to  form  the  bowl  and 
stem  of  the  pipe.  The  oli^  is  then  plaead 
in  a  mould,  the  top  portion  of  wliioh  ie  ef» 
lindrical  inside,  while  the  lower  part  ie  ao 
shaped  as  to  give  the  exterior  form  to  the 
bowl.  The  mould  is  in  two  pieoee  witih  en 
indentation  in  the  bottom  to  form  the  epur, 
and  an  opening  through,  which  the  day  1$ 
expelled  to  form  theatem.  A  pinnuule last 
in  the  back  of  the  mould  is  icopt  ia  the  cen- 
tre of  this  opening  to  form  the  hollow  in 
the  etem.  A  number  of  these  moulds,  filled 
with  clay,  are  fixed  seoureLy  in  a  chase, 
whereby  ^ey  are  brought  aueoassivelir  be- 
neath a  plunger  worked  by  a  hand  lever, 
and  submitted  to  its  action.  The  lower 
part  of  the  plunger  is  turned  so  as  to  give 
the  desired  form  to  the  interior  of  the  bowl, 
and  it  has  a  small  point  projecting  from 
the  bottom,  which  enters  into  a  hole  in  the 
pin,  and  thus  establishes  a  oemmunication 
between  the  bowl  and  the  atem.  The  nppet 
part  of  the  plunger  is  funtiahed  witk  n 
collar  flanged  at  top,  which  fita  aoooratelf 
into  the  cylindrical  part  of  the  mould  above 
the  bowl  portion.  When  the  {hunger  ia 
forced  down  by  the  hand  lever,  the  dayie 
driven  entirely  out  of  the  cylindrical  pari 
of  the  mould  into  the  bowl-shaped  pari, 
where  a  portion  is  left  sufficient  to  fiU  the 
space  between  the  plunger  and  the  sides  of 
the  mould  to  form  the  £>wl,  and  the  reat  ie 
expelled  round  the  pin  through  the  opening 
to  form  the  hollow  stem.  To  prevent  the 
bowl  being  lifted  up  by  the  raising  of  the 
plunger,  and  to  facilitate  its  withdrawsi, 
the  flanges  of  the  ooUar  are  oanght  by 
springs,  when  the  plunger  is  forced  down, 
which  springs  are  soificiaitly  etrong  to  keep 
the  collar  in  its  place.  A  small  button  is  fixed 
in  that  part  of  the  plunger  which  is  under- 
neath the  collar,  and  takes  into  a  longitudi- 
nal slot  in  the  latter.  The  plunger  ie 
constructed  with  a  central  air  tube  oooimu- 
nicatiog  with  the  external  atmoaphere,  and 
closed  at  bottom  by  a  valve  opening  out- 
wards. The  effect  of  these  aixangements  is 
that  when  the  plunger  is  to  be  withdrawn, 
the  lower  edges  of  the  collar  prem  against 
the  top  edges  of  the  bowl,  and  rraudna 
in  close  contact  with  them  (thereby  prevent- 
ing the  bowl  from  being  displaced)  until 
the  end  of  the  slot  catches  againat  the  but- 
ton, and  overcomes  the  resistance  of  the 
springs  to  the  free  ascent  of  the  plunger 
and  collar.  Daring  this  time  the  valve  will 
open  sufficiently  to  admit  air  beneath  the 
plunger,  and  thereby  prevent  any  sudcing. 
The  bole  formed  in  the  back  of  the  bowl 
by  the  pin  may  be  closed  by  pinching  or 
otherwise,  and   the   stems   curved,  after 
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wUdi  ttsj  ve  ready  lor  firing.  Or  the 
pfai,  f9t  lomtng  the  hoUow  io  the  stem  and 
the  ipar,  may  be  dupensed  with,  and  a  hole 
te  the  bottom  of  the  monld,  through  which 
the  stem  U  expeUed,  be  inbititated  for  the 
lUa  opoBing,  while  Oe  bottom  of  the 
18  fitted  with  a  point  projecting 
hi  downwards  to  enter  the 
hettmn  0|WBiing  beliare  the  day  ia  expelled, 
w  ai  to  serve  Instead  of  the  pint  ftnd  foim 
the  hollow  In  the  inbe. 

GtoMW. — ^The  apparatos  oonstltatad  by 
the  aifOBigeneiit  and  oonmnation  of  me* 
iihaniflal  |Mrts  described^  in  reference  to  the 
mann&ctare  of  tobacco  pipes»  and  to  tlie 
eomyraasing  of  the  day  or  other  material 
hk  amonU  or  moulds  to  form  the  bowls,  and 
■T^^'ing  the  sorplas  throogh  an  opening  to 
form  the  stem,  whereby  the  bowl  and  stem 
are  made  at  the  same  time. 

Anthomt  LoRimsR,  Bell's -buildings, 
Salisbory-sqnare,  bookbinder.  For  im- 
pfwememtw  in  eombmmg  gutia  pereka  and 
emmtekome  wUh  other  materials.  Patent 
dated  Jnly  10,  1848.  (Gutta  Percha  Pa- 
tents, No.  XIV.*) 

1.  Improved  mode  f^  cleansing  gntta  per- 
^a.  The  blocks  are  cnt  into  thin  shavings, 
which  are  afberwards  dried,  and  teased  or 
bent  in  all  directions,  whereby  the  foreign 
matters  are  separated.  The  shavings  are 
oat  by  thin  sharpened  atrips  of  steel,  which 
are  arranged  spirally  upon  two  discs^  to  give 
a  dragging  cut,  fixed  on  a  common  axis. 
The  block  of  gntta  pereha  is  supported  in 
daws  npon  a  screw,  whereby  it  is  kept  np 
to  the  ootters.  When  the  block  is  nearly 
shared  down,  it  is  removed,  and  cemented 
«pon  the  top  of  another  block,  and  the  ope- 
ratiOB  repeated.  Or,  the  blocks  are  cut  by 
short  entters,  arranged  spirally  npon  the 
periphery  of  a  drum,  or  radially  npon  the 
aorfaoe  of  a  disc ;  or,  by  a  peculiarly  shaped 
natter,  the  outline  of  which  resembles  that 
of  a  kwgitudinal  section  of  the  nautilus  shell. 
The ahavioga  of  the  gutta  perchaare  then 
dried,  and  next  placed  in  a  hopper,  the 
apeitnre  of  which  is  adjustible  to  regulate 
their  fsU  into  a  cylinder  which  contains  a 
•eeond  cylinder.  The  inside  circumference 
of  the  outer  cylinder  is  fitted  with  four 
doable  rows  of  spikes,  at  equal  distances  from 
eaeh  other,  and  projecting  inwards ;  and  the 
inude  <9U|ider  is  fitted  with  the  same  number, 
prqjeoting  outwards,  and  so  arranged  that  the 
■pikes  of  the  one  cylinder  shall  pass  between 
those  of  the  other  without  touching.  A 
portion  of  the  bottom  of  the  outer  cylinder 
la  eompoeed  of  wire  ganae,  and  made  to 
open.  On  rotary  motion  being  communi- 
cntsd  to  the  axis  of  the  inner  cylinder,  the 

*  Fmpieceding  Gntta  Percha  Patents,  see  Mceh. 
Mag.,  Ifvt.  1160,  118],  IISS,  1183,  1186,  ItOO,  1232  , 
»SS»  IIU,  1S80, 1S91,  1300,  1310. 


shavinga  of  gotta  perdia  wHI  be  so  teased 
and  bent  m  aU  direetiona,  that  the  Ibreign 
matters  will  be  separated  from  them,  and 
fall  through  the  wire  gauze.  When  the 
ahavings  are  sufficiently  deansed,  they  an 
removed  to  what  the  patentee  terms  a  weld* 
ing  apparatus,  which  consists  of  a  cylinder 
encased  in  a  steam  jacket,  and  fitted  on  the 
inside  with  three  rows  of  bars  or  spikes, 
projecting  Inwards.  In  the  centre  of  this 
cylinder  is  an  axia,  carrying  four  foaw  of 
bars  or  spikes,  projecthig  outwards,  whUh 
tdre  between  those  of  the  cylinder,  whereby, 
on  the  axis  being  made  to  revolve,  the  gattn 
perdia  will  be  drawn  into  atrings,  mid  in 
this  state  the  other  matters  hereafter  men- 
tioned may  be  added.  And  lastly,  the  gutta 
percha  is  made  to  pasa  between  a  pair  of 
rollers,  indented  on  their  peripheries,  and 
arranged  so  that  the  knobs  of  the  one  shall 
take  into  the  indentations  of  the  other,  where- 
by it  is  kneaded  into  a  homogeneous  Bsaas. 

2.  A  new  compound  of  gutta  pertha  is 
formed  by  mixing  with  it  burnt  cUy,  burnt 
flint,  porcelain,  China,  earthenware,  Port- 
land, Cornish,  or  other  stones,  ground 
to  a  fine  powder;  oxide  of  copper  or  of 
zinc,  hydrate  of  lime  or  oxalite  of  lime, 
or  lime  slaked  with  water  acidulated  with 
oxalic  acid.  This  mixture  may  be  added,  it 
is  stated,  to  the  gutta  percha  in  the  '*  weld- 
ing machine. ' '  Or,  the  gutta  percha  may  be 
rolled  out  thin  upon  a  metal  plate  heated  by 
steam  or  hot  water,  and  dusted  over  with  the 
compound.  The  sheet  is  then  fdded,  dusted, 
and  rolled  out,  refolded,  redusted,  leroUed, 
and  80  on,  until  a  sufficient  quantity  of  the 
compound  is  incorporated  with  the  guMa 
percha. 

3.  A  new  compound  of  eaoutekoue  is 
formed  by  combining  it  with  oxide  of  oopper 
and  lime  slaked  with  water,  acidulated  by 
oxalic  acid,  and  may  be  applied  to  the  water- 
proofing of  fabrics. 

Claim. — ^The  means  of  cleansing  gotta 
percha  preparatory  to  its  being  compounded 
with  other  materials.  The  compound  of 
gutta  percha.  The  compound  of  caoutchouc. 

Leon  Castelain,  Poulton-square,  Mid- 
dlesex, chemist.  For  improvements  in  the 
manufacture  of  soap.  Patent  dated  July 
11,  1848. 

This  improvement  consist  in  mixing  gum 
carragan,  or  Irish  moss,  or  any  other  moss 
of  like  character,  with  soap.  112  parts  of 
gum  carragan  or  moss  are  dissolved  in  472 
gallons  of  hot  water,  and  mixed  with  salt  in 
the  proportion  of  four  ounces  to  one  gallon 
of  the  solution.  The  soap  is  run  into 
"  frames,"  and  intimately  blended  with  the 
mixture  in  the  proportion  of  five  to  one. 

Claim, — The  employment  of  gum  carra- 
gan or  Irish  moss,  or  other  moss  of  like 
natuot  in  the  muah/domo  Uwomg. 
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John  Coope  Haddan,  6t  29;  Bloomlbury^uiir^, 
civil  engineer,  for  an  improvement  or  improvements 
in  railway  vrheels.    January  5 ;  six  montlis. 

Francis  Hol)Ter,  or  Buclclersbury,  London,  gen- 
tleman, for  iraprovetnenfs  in  the  construction  o( 
the  cylinders  or  barrels  of  capstans  and  windlasse*. 
Jaaaary  II;  six  months. 

Michael  Loam  of  Treskerley,  Cornwall,  engineer, 
for  improvements  in  the  mamiftfltuto  of  ftiEatt. ' 
January  II ;  six  months. 

Christopher  Nickels,  of  the  Albany-road,  Surrey, 
gentleman,  for  improvements  in  preparing  and 
manufacturing  India-rubber  (caoatchouc.)  Janu- 
aiy  II;  six  months. 

William  Rowe,  of  New  Wharf,  Whitefiriara,  Lon- 
don, carpenter  and  Joiner,  for  certain  improvements 
in  the  mode  of  uniting  or  combining  pipes  oir 
lengths  of  pipes,  tubes,  or  channels  formed  of  glass, 
earthenware,  or  other  similar  material.  January 
1 1 :  six  months. 

William  Walker,  of  Manchester,  ajjent,  fdf  cer- 
tain improvements  in  machinery  or  apparatua  for 
cleaning  roads  or  ways,  which  improvements  are 


atsoa^JpU^ble to lother MmDar ^nrpcibes.  Jannary 
11;  SIX  months. 

Mile*  Wrigley,  of  Ashton-UBder^Lyne,  architeet, 
fisr  certain  ln\praT)ftmmts  in  the  manu&oture  of 
yeast  or  barm.    January  11 ;  six  months. 

William  Edward  Newton,  of  Chancety-laae,  cItU 
engineer,  for  a  certain  improvement  or  improve- 
ments in  the  consljuction  of  wheels.  (Being  a 
communt^elon.)  '^mfary  It;  six  months. 

James  Castley,  of  Harpenden,  Hertford,  nann- 
liMturing  chemist,  for  improvements  in  th»  ma- 
nufacture of  varnishes  from  resinous  substanoee. 
January  11;  six  months. 

Robert  Urwln,  of  Ashford,  Kent,  engineer,  fbr 
certain  improvements  in  steam  engines,  which 
may,  in  whole,  or  in  part,  be  applicable  to  pumps 
and  other  mtchines  iiot  worked  ity  steam  power. 
January  II ;  six  moutos.  , 

Obed  Blake,  of  the  Tharars  Plate  Glass  Com- 
pany, residing  at  13,  Routhamptoti-street,  Strand, 
gentleman,  for  certain  improvements  in  ventilating 
or  ventilators  for  or  in  ships,  vehicles,  houses,  or 
other  buildings.    January  1 1 ;  six  months. 


Datcof^No.in 
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Proprietors'  Names.  .'.  Addresses.  Subjects  of  Design. 

Stock  and  Son Birmingham  ,.•« Economic  water  closcL 

Dixon,  SonR,  &  Tooke...  Hatton  Garden  Safety  clr.sp. 

Stock  and  Son  Birmingham  ^ Economic  self-acting  water 

closet. 

Joseph  Human ;«  Ely    .« » Rain  protector. 

Buller  and  Co Wslsall  , Bit  for  horses. 

Geo.  Henry  Bnskcorab..  Chlselhurst,  Kent Triune  dog-cart. 

Tlionias  CArtwri>iht Birmingham  »....  Ladies' improver,  or  bastle. 

Sjmcox,    Pcmberton.  & 

Sun!< Birmingham  '.* , Blind  furniture. 

regularly  supplied,  and  is  alternately  vaporized  and 
eondenacd. 

Cards  of  admission,  to  vieltr  the  Engine  at  work, 
may  be  obtained 'by  application  to  Mr.  B.  Talbot* 
47,  Bedford-row,  between  the  hours  of  IS  and  8 
o'clock.  ■ 


To  Engineers  and  Boiler 
Makers* 

THE  BIRMINGHAM  PATENT  IRON  TUBE 
COMPANY  Manufacture  Patent  Lap  Welded 
Tubes,  under  Mr.  Richard  Prosser's  Patent,  for 
Marine,  Locomotive  and  all  Tubular  Boilers.  A^so 
Tubes  for  Gas,  Steam,  and  other  purposes.  All 
soris  of  Iron  Gas  Fittings.  Works,  Smethwick, 
near  Birmingham,  London  Warehouse,  C8,  Upper 
Thames- Btrcet. 

Combined  Vaponr  Engine* 

fTHIS  Invention  Is  applied  either  to  a  tingle 
-*•  engine,  with  two  cylinders  and  pistons,  or,  as 
is  usual  for  marine  purposes,  two  distinct  engines 
with  a  cylinder  and  piston  each.  One  of  the  pis- 
tons is  acted  upon  by  steam,  and  the  other  by  the 
vaponr  of  Perchloride,  or  of  any  other  easily  vapo- 
rized liquid.  The  steam  is  generated  and  applied 
as  in  the  ordinary  en;?me;  bur,  upon  its  escape  from 
the  first  cylinder,  after  having  exerted  its  expan- 
sive force  therein,  it  passes  into  a  case,  termed  a 
vaporizer,  containing  a  number  of  small  tubes 
charged  with  Perchloride  or  some  easily  vaporized 
liquid,  penetrates  into  the  space  between,  and  thus 
comes  into  contact  with  the  entire  surfaces  of  the 
tubes. 

Immediately  upon  the  steam  coming  in  contact 
with  the  surfaces  of  the  tubes  so  charged  therewith 
a  large  portion  of  its  caloric  is  absorbed  by  the 
liquid,  which  is  thereby  vaporized;  and  the  eteam, 
being  deprived  of  its  caloric,  becomes  immediately 
condensed,  and  is  t).cn  returned  into  the  fteani- 
boiler,  or,  being  by  this  process  perffctiy  distilled, 
may  be  .applied  to  cu'inary  or  any  other  purposes 
for  which  pure  water  is  required. 

The  vatK>ur  ot>tained  by  the  action  of  the  steam 
upon  the  liquid  in  the  tubes,  is  conducted  into  the 
second  cylinder,  and,  after  exerting  its  clastic  force 
(which  is  greater  than  that  of  steam),  upon  the  pis- 
ton, is  condensed,  and,  by  means  of  a  force-pump, 
is  returned  into  the  vaporiaer,  which  it  thus  keeps 
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BTAITB'S  PATENT  BLECTRIC  LIORT. 
[Pttent  dieted  Joly  IS,  1847;  spedficatioii  enioUed  July  IS,  1848.] 


We  have  now  the  pleasare  of  being 
the  first  to  lay  before  the  public  an  au- 
thentic statement,  in  the  words  of  Mr. 
Staite's  own  specification  of  his  last 
patent  renroUra  a  few  da)ra  ago)  of  his 
successnil  mode  of  applying  electricity 
to  lighting  purposes,  in  its  latest  and  most 
approved  form ;  and  also  of  several  im- 
portant inventions  and  improvements 
made  by  him  having  relation,  more  or 
less,  to  the  same  sin^larly  interesting 
branch  of  applioate  science.  Mr.  Staite's 
long  and  arauous  endeavours  to  subdue 
the  lightning  of  the  heavens — ^hitherto 
so  fearful  in  its  manifestations — to  the 
dominion  of  man,  for  his  delectation  and 
comfort,  are  universally  known,  and  we 
believe  we  may  add,  highly  esteemed  by 
all  who  are  qualified  to  appreciate  them. 
One  of  the  most  striking  pieces  of  in- 
formation supplied  by  his  present  speci- 
fication is  the  fact,  that  the  chemical  pro- 
ducts of  the  batteries  he  employs  are 
.  of  greater  value  as  articles  of  commerce 
than  the  exerting  elements  employed, 
and  that  consequently  the  light  developed 
costs  literally  nothing, 

Firttly.  My  improvements  in  the  eon- 
stmction  of  galvanic  batteries,  consist  in 
middng  them  on  what  I  call  the  **  perAnent " 
system  of  supply  and  discharge,  to  contra- 
^stingnish  it  from  the  ''percolating"  sys- 
tem, which  has  recently  come  into  extensive 
use.  According  to  the  percolating  system, 
the  liquid  employed  (usually  sulphuric  acid) 
is  supplied  to  and  discharged  from  each  of 
the  cells  of  tke  battery,  in  separate  and  dis- 
tinct streams  or  series  of  drops ;  the  liquid, 
as  it  becomes  exhausted,  though  not  entirely 
so,  dropping  out  through  an  orifice  in  the 
bottom  of  &e  cell,  and  being  then  allowed 
to  run  to  waste,  and  the  place  of  the  dis- 
charged liquid  being  supplied  by  fresh  drops 
descending  from  above  into  each  cell.  But, 
according  to  the  new  system,  to  which  I 
have  given  the  name  of  **  perfluent,"  the 
liquid  is  supplied  in  one  stream  only,  which 
passes  continuously  through  the  entire  series 
of  cells,  entering  by  the  first  cell  of  the 
series,  and  passing  off  through  the  last. 
The  great  loss  attending  the  imperfect  ex- 
haustion of  the  portions  of  Uquid  discharged 
from  each  eell,  b  thus  avoided;  for  the 
liquid,  flowing  in  one  stream  through  the 
whole  of  the  cells,  one  after  the  other,  be- 
comes completely  exhausted,  or  as  nearly 
so  as  may  be,  before  its  final  discharge  from 
the  lut  of  the  cells.    In  ordinary  galvanic 


batteries,  when  a  perforation  is  made  in  the 
partition  between  any  two  of  the  cells,  so 
that  they  may  communicate  transversely 
with  one  another,  a  considerable  diminution 
of  electric  intensity  is  known  to  be  the 
result ;  but  no  such  diminntion  is  observed 
to  take  place  in  the  perfluent  battery,  from 
bringing  the  cells  into  communication  with 
one  another,  owing  to  the  circuitous  course 
which  the  fluid  is  made  to  take  between  cell 
and  cell.  In  propcnrtion,  of  course,  as  the  du- 
ration of  the  tnmsit  through  each  cell  is  short- 
ened, the  chance  must  be  proportionally  less- 
ened of  each  portion  of  the  liquid  coming  into 
contact  with  the  acting  metal  or  element  in 
that  cell;  yet,  as  no  drop  of  the  fresh  liquid 
supplied  to  the  battery  can  make  its  way  to 
the  final  dlschaige  outlet  without  going 
through  the  whole  of  the  cells,  what  it  misses 
in  the  first  cell,  it  is  sure  to  encounter  in  one 
or  other  of  the  remaining  cells.  The  cells 
last  in  order  oC  a  perfloent  battery  necessa- 
rily act  less  powerfully  than  the  earlier  cells 
of  the  series ;  as,  for  eiample,  the  last  six 
cells  of  a  series  as  compared  with  the  first 
six.  The  diminution  of  power,  that  is  to 
say,  the  quantity  of  eteetricity  which  the 
cells  are  capable  of  dfculating,  does  not 
appear,  however,  to  fcAow  exaotiy  in  the 
ratio  of  the  strength  of  the  exciting  liquids ; 
for  the  di£forence  in  powsv  between  the  mid- 
dle and  initial  cells  of  a  «ri«s  is  proportion- 
ally not  so  great  as  the  Afference  between 
the  middle  and  the  terminal  cells.  When  it 
is  desirable  to  obtain  intensity  in  the  electric 
current  raither  than  great  quantity,  the  ter- 
minal cells  should  be  made  about  equal  to 
the  quantitative  power  of  the  others,  by 
uniting  the  similar  conducting  wires  of  seve- 
ral cells  together,  and  using  them  as  if  pro- 
ceeding from  one  cell,  ^lus,  as  it  would 
be  technically  expressed,  the  Isst  three  cells 
in  a  fifteen  cell  battery  (say  the  15th,  14tib» 
and  13th),  might  be  connected  for  quantity, 
and  the  two  next  preceding  pairs  (say  the 
12tii  and  11th  and  lOUi  and  9Ui)  be  con- 
nected also  for  quantity,  and  the  first  eight 
cells  mtght  be  worked  singly,  in  the  usual 
manner  of  a  series.  But,  however  great 
may  be  the  diffefenees  in  power  between  the 
initial,  middle,  and  terminal  cells  of  a  series, 
I  find  that  in  each  eell,  regarded  by  itself 
apart  frvm  the  others,  the  degree  of  exhaus- 
tion, and  consequentiy  of  electric  action,  is 
always  very  nearly  uniform  throughout 
every  part  of  the  cell.  In  consequence, 
moreover,  of  the  liquid  being  in  a  state  of 
continuous  flow,  and  never  acting  on  any 
one  part  of  the  cells  more  than  another,  the 
zmc  or  other  metal  employed  wean  much 
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more  evenly  than  in  the  percolHtltiff'b«tt«r{, 
or  any  other  With  ^hfch  I  am  a^Si^inted'. ' 

The  details  of  a  battery  c6ilsmicted  0ti 
this  perfloent  principle  are  tepk-esented-in 
figs.  1, 2,  3,  and  4  of  the  dra^mgs  annexed. 
Fig.  1  is  a  Tiew  of  the-baltefy,  as  seeh:  ffoln 
above ;  'fig.  2  is  a  vertical  longitadinal  sec- 
tion; fig»  3  is  a  view  of  the  trough  from 
beneath ;  and  fig.  4  is  a  vertical  cross  8e6» 
tiom  A  is. a  wooden  troag^,  t^e  parti  4»f 
which  are  finn|y  Mtet  tof^lwr;  aa  wcp 
■late  partitions,  Ibe  edges  of  Irhiob  fitdoielf 
Into  tiie  sides  aifd  b<|ttoih  of  ^he  |rongh,  and 
are  abont  two  and  a  half  iiichef  apart ;  bb 
are  thicker  partitions  of  wbod,  whid&  are 
inserted  at  short  &tervalS|  sa|  every  aiz 
oeUsy  and  made  fast  to  the^idi  by  screws 
and  nnta.  ee^  artf  tw6  pkraUel  rows  of 
holes  made  in  the  bottoms  of  ilie  eellsy  two 
in  each;  dd^  are  two  corresponding  ro*s 
of  wooden  eovers,  which  are  made  fost  by 
marine  glae  and  screws  to  the  bottom  of  the 
trough  (see  fig.  3),  one  nndemeath  each 
adjoining  pair  of  holes,  as  ee  or  c^  e^,  wiHi 
the  exception  of  the  two  end  ones,  which 
eover  one  eeU  only  f  e  is  «  grooye  cot  onJt  in 
the  nppet  surface  of  each  cover,  and  made 
just  of  width  enough  to  embraqe  two  of  tho 
cell  holes^  as  ee  or  c^  c^,  and  so  eitebliih  a 
channel  ef  commnnioation  between  them^ 
/  is  an  aperture  made  in  the  bottom  of  the 
end  cover  of  the  seriee  of  holes ;  4  Aud/^;, 
simihr  apertures  In  the  bottom  of:  the  op>- 
posite  end  of  the  pumt  secieto  Of  h^Iet,  Intf 
each  of  which  apertures  there  is  inserted  n 
piece  of  copper  tubing,  to  wikich  there'  is 
attached  one  end  of  a  flexible  liose,  ff  or  ^^ 
(made  of  vulcanized  caoutchouc,  gutta  per- 
cha,  or  any  other  suitable  substance  or  com- 
bination of  substances),  which  terminates  at 
the  other  end  in  a  funnel,  A  or  A^ ;  and  «  O 
are  eye-bolts  affixed  to  the  ends  of  the 
trough  on  the  outside,  which  respectively 
sustain  in  an  upiright  poMtien  the  funneb, 
A, and  A*,  there  being  a  slit  or  opening  in 
tlie  eye  of  such  bolt,  to  admit  the  neck  of 
the  funnel.  The  whole  of  the  inside  of  the 
trough  iv  vrell  coated  with  mafne  glue. 

The  mode  of  operation  with  this  appara*> 
tus  is  as  follows.:* The  liquid  is  poured  in 
at  the  funnel,  A,  and  passes  into  the  firat 
eell  through  the  hole,  o,  of  that  cell ;  from 
the  first  cell  it  goes  out  through  the  hole,  e, 
into  the  first  of  the  grooved  covers  of  the 
series,  d,  whence  it  flows  into  the  second 
cell  through  the  hole,  c%  of  that  cell ;  fh>m 
the  second  cell  it  next  passes  through  the 
hole,  e,  of  that  cell  into  the  second  of  the 
grooved  covers  of  the  series,  d;  and  so  Cn 
to  the  ehd  of  the  ieries  (as  mdteated  by 
the  arrows  in  fig.  1)  when  it  discharges 
Itself  thnngh  the  flexible  bote,  f%  and 
h\  into  a  receiving  vessel,  K, 


The  arraflfg«nMt  Jost  deidribed  is,  liow- 
cver,  ishiefly'  s^^table  for*  tHoa*  %«tteHcs 
which  >Rse  «ut'  6tk^  t6tt  of'«xe|tin^*  liqiiid 
but' in  batteries 'where  tW«  fluldiiire'iised, 
as't&osd  00  D«tt«M,  6rbre«>  'ittd  C^Un,  h 
tA^  b^  \svpi6ikH^  'to  adej{»(  Mie  ai^odiAcatlon 
of  the  perflnent  system  represented  in  figa. 
5,  6,  7,  8,  9,  and  10.  The  internal  eells  to 
^  this  case  are  supposed  to  be  made  of 
cnrthaBware  of  acme  other  ^roui  materuL 
lig.  t,  isJa  sile  v|ew  of  one  of  these  cells, 
and  ^.  6  a  vertical  section  sparoJI  the  mid- 
dle. A  lU>le,fa,  la  made  Inthc-bottom  of 
liiia  4eU  and  Into^thia  hole  a  Vamiahed  oop- 
^r  <nbe|^  r,fwith  a  collar  and  waafaer  of 
^ulc^^iscfl  c^utfhoqo  at  top  la  drofped. 
the  inbee  is  bulled  tightly  dowA  npod  tba 
lirashfer  iii  order  tO  prevent  an^  of  ,the  )|qnid 
escaping  between  ^waaherand  thp  t 
of  Ae  cell.    Or,  Instead  cf '  this 

ment,  one  of  the  v  descripuon     ,_  _  _  ^ 

in  figs.  7  and  8  may  bc4mstitntedr--S,  la  a 
cradle  which  ia  cemented  on  to  the  under 
end  of  the  cell  by  marine  glncp  and  eaeloaea 
it  completely^  The  tube^jvi*  aorewed  on 
to  tjxa  lifottom  of  thia  fltjidlB,  juid  through 
it  uf  to  Ihe  |K>le  In  the  c^l.  tn  both  eaaea 
the  tube  hu  an  oval  ^pertuire^  v,  put  trana- 
verady  throiigh.  it,  iandJter|iiinatea  at  ita 
under  ^d  in  ij  aoSd  ajereif .  point*  The 
.trough  mr  the  mcepl;ion.of  ^oroais  6b11s  of 
this,  deacrfpiionj  is  mad^  iiol  the  ■  manner 
^^njled  ^n  ^gs.  9  an|i  1ft ;  tlie  lormer 
jbeing  a.traisTerse  Vertical  Section  of  the 
jtroi^h  (hrongh  .'the  Icentre  ^f  one  of  the 
•cells,  and  the  latter,  it  longUndinal  vertical 
aecClon.  (lir  these  flgiira;  the  cradle  on 
the  plan,  figs.  7  and  8,  is  supposed  to  be 
adopted.)  Q  ia  the  internal  porona  call, 
and  Y  the  zinc  plate  suspended  therein. 
XX,  are  the  plates  of  negative  surface,  say 
oopper,  pkocd  outside  of  the  porous  celU 
ZZZ,  are  the  sides  and  bottom  of  the 
trough,  thaapades,  mm^  between  whidi  and 
the  porous  cell  form  the  external  cell,  which 
oon^insL  the  seoond  fluid  (say  sulphate  qf 
copper).  A'  is  an  opeii  channel  for  the 
discharge  of -the-aeeend  fluidy  which  runa 
along  the  outaide  of  one  wall  of  the  trough, 
near  to  the  top,  and  communicates  by  l|itenil 
apertures,  pp,  in  the  wall,  with  the  nacea 
inside,  m  m,  appropriated  to  that  fluid.  Y 
is  a.  grooved  or  channelled  under-ccver, 
simijar  to  those  employed  in  the  Apparatus 
first  befofeHescrib^drw^eh  "extends  jalong 
the  bottom' of  the"troii^lr  froin  end  "to  end, 
and  comes  immediately  under  the  line  of 
holes  in  the  porous  cells,  Q.  The  lower 
end  of  the  tacbe^  r,: which  is.  attached  aa 
albreaaid  tb  the  botiom  of  each  ponma  eeU, 
and  Ineloaed  by  the  Cradle,  is  passed  down- 
wards through  anmrifiee  in  the  bottom  of 
the  trougbi  and  alao  through  another  orifice 
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the  OTsl  9peita«b  WimUieta]iH;»  ffoincities 
iriib  tli6'gc99m«  kg  ia  U>o^  bi^tjbonviof.  V,  90 
tkalwliMi  M19  wbpU;pf.;tb4^Ut#ri|(fi^ 

Uito«tli  Ike  Mi4^MiOf  tb«)  •per,tiir«i|  ip  if^, 


4  cpipmon  oUiguiel  of  con^VDiuucation  be- 
tweeaaH  the  cellf.  U,is  a  nut  whicb  takes 
po  to  tb^  end  of  the,  solid  screw  point  of 
liie  tM^e,  r,  aocI  by  tarniog.  which  the  parts 
6,Tt  Yi  and  Zriire  aU  screwed  tightly  to- 
ipeihcr.    For  the  lake  of  greater  lecority 
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■gBintt  leakage,  and  againet  the  intermix-  the  grooTed  channel,  V,  and  the  shoulder  of 

tore  of  one  of  the  flaids  with  tlie  other  the  nnt,  U.    £,  is  a  second  nnder  co?er 

wmshen  of  Tvleanized  eaontchonc,  are  in-  which  mns  parallel  to  V  (on  oi^e  or  either 

aerted  between  the  cradle,  8,  and  the  bottom  side  of  it),  the  groove,  e,  in  wjivjh  secofid 

of  tlie  trough*  and  between  the  bottom  of  cover,  commanicates  by  a  seri^  of  holes, 
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ft  n,  witb  the  external  oeUs  above,  containing 
the  second  flnid,  and  thns  serrea  as  a  com- 
mon channel  through  which  these  cells  may 
be  supplied  from  a  flexible  hose,  similar  to 
that  before  described.  The  second  fluid  is, 
after  passing  through  the  external  cells,  dis- 
charged from  tiie  end  of  the  channel,  A'. 

The  perfluent  system  may  be  also  carried 
into  dfect  by  employing  syphons  instead  of 
the  grooved  under  covers,  d,  <f ,  V  and  B, 
before  deaoribed,  to  transmit  the  liquid  from 
cell  to  oell  snocesaively,  aa  shown  in  fig.  11, 
which  represents  two  adyacent  cells  of  a 
battery.  The  long  end,  A,  of  the  syphon 
descends  to  near  the  bottom  of  one  cdl,  in 
order  that  it  may  carry  over  the  densest 
portion  of  the  liquid  therein,  and  ddiver  it 
through  the  short  end,  B,  into  the  next 
cell.  Or,  if  the  liquid  employed  is  of  such 
a  nature  tiiat  it  beoones  lighter  as  it  be- 
comes exhausted  (sulphate  of  copper  for 
instance),  then  the  legs  of  the  syphon  are 
reversed,  tito  liquid  entering  it  by  Uie  short 
end,  and  being  carried  over  by  the  long  end. 
By  adopting  this  syphon  plan,  the  braakage 
or  upsetting  of  one  cell  of  a  series  will  not 
oause  any  loss  of  liquid  from  the  reet, 
althou^  the  liquid  wiU  continue  at  the 
same  time  peifluent ;  nor  wiU  the  syphoiui 
empty  themselves  until  the  last  portion  of 
the  liquid  is  removed  ftvm  the  cdls,  which 
need  not  be  done  during  the  replenishing 
or  changfaig  of  the  liquids. 

The  syphon  plan  just  described  may  be 
applied  with  special  advantage  to  a  form  of 
battery  which  has  been  for  some  time  in  use 
(with  some  appendages,  however,  which  do 
not  belong  to  this  apparatus  as  originally 
constructed  and  hitherto  known),  inasmuch 
as  that  application  would  convert  it  at  once 
into  a  perfluent  battery,  nearly  equal  to  that 
first  hereinbefore  described.  In  its  general 
construction,  this  battery  resemblM  that 
first  described,  wiUi  the  exception  that, 
tiiough  all  the  odhi  communicate  at  bot- 
tom with  one  common  discharge  dmnnel, 
the  liquid  does  not  flow  continuously  from 
one  cell  to  another  through  the  whole 
series ;  but,  supposing  all  the  ;hole8  in  the 
bottoms  of  the  cells  were  stopped  up,  and 
syphons  applied  to  each  pair  of  cells,  as  has 
been  just  described,  then  there  would  be  a 
oontinnous  flow  of  the  liquid  throughout  the 
entire  series,  firom  the  laat  of  which  it  mi^t 
be  discharged,  in  an  exhausted  state,  by  a 
flexible  hoM  similar  to  that  represented  in 
fig.  2. 

Seecndff,  My  invention  consists  of  cer- 
tain improved  modes  of  regulating  the  supply 
and  diidiarge  of  the  liquids  employed  hi 
gnlvanio  batteriea. 

Hie  fint  mode  whieh  I  shaU  deseribe  will 
be  found^'pwticiilarly  applicable  to  a  battery 


such  as  that  referred  to  at  the  doae  of  the 
preceding' head  of  this  speeiftcation,  and  con- 
sists m  using  it  with  certain  new  appendages 
to  it  in  manner  following  t — 

Into  the  wooden  partition  at  one  end  of 
the  trough  is  imbedded  a  synhon,  one  leg  of 
which  opens  into  a  channel,  and  the  other 
leg  passes  through  the  bottom  of  the  trough. 
The  short  end  of  the  syphon  is  made  to  be 
on  a  level  with  the  intended  height  of  tlie 
liquid  in  the  trough ;  and  there  is  a  small 
aperture  in  the  highest  part  of  the  bend, 
which  communicates  with  a  hole  cut  in  the 
wood,  which  has  a  seat  around  it,  half  way 
up,  on  which  lies  a  washer  of  vulcanized 
caontchonc.  The  broad  end  of  a  screw 
screws  down  on  to  this  seat,  presses  on 
the  washer,  and  closes  the  hole  air  tighti 
When  the  cells  are  filled  up,  the  syphon 
disehaiges  «il  the  liquid  out  of  every  cell 
in  the  trough ;  and  when  the  screw  is  turned 
loose,  the  bent  tube  no  longer  acts  aa  a 
syphon,  but  simply  dischargee  liquid,  as  its 
level  may  rise  b^ond  the  level  of  the  bend. 
The  fresh  liquid  is  introduced  in  any  conve- 
nient manner  at  the  top  of  each  of  the  cells. 
When  it  is  desired  merely  to  replenish  the 
exhausted  liquid,  or  when  it  is  required  to 
fill  up  all  the  cells  with  firesh  liquid  after 
they  have  been  partially  emptied,  the  whole 
quantity  of  fiqidd  necessary  is  poured  into 
one  of  the  cdls,  and  spreads  in  equal  quan- 
tities to  every  cell.  My  improvement  in 
this  arrangement  consists  in.  substituting  a 
flexible  hose  and  funnel,  and  their  respective 
appendages,  for  the  discharge  syphon  before 
described,  and  in  working  these  in  the  fol- 
lowing manner :— The  flexible  hose  is  low- 
ered at  regular  intervals  of,  say  15,  20,  or 
30  minutes  (according  to  the  quantity  of 
liquid  contained  in  the  cells,  and  the  rate 
of  action  of  the  electricity,  and  the  degree 
of  steadiness  required  in  the  current),  and 
at  each  time  a  portion  of  the  partially  used 
liquid  is  allowed  to  run  out,  after  which  the 
hose  is  raised  again,  and  the  ftmnel  replaoed 
in  its  origmal  vertical  position,  when  a 
quantity  of  freah  liquid,  equal  to  that  wliieh 
has  been  just  discharged,  is  poured  into  the 
fonnei,  and  is  conveyed  thmce  into  the  oeys 
through  the  common  channeL  When  this 
battery  Is  so  worked,  the  liquid  will  be 
always  kept  about  three-fourths  exhsusted, 
or  nearly  so,  in  which  condition  the  battery 
may,  in  some  cases,  be  worked  up  to  about 
two-thirds  of  its  power.  There  will  always, 
however,  be  a  slight  waste,  as  the  liquid 
must,  of  necessity,  be  always  discharged 
with  about  one-fourth  of  its  power  unoMd. 
A  second  mode  of  supplyii^;  the  cells  has 
relation  to  the  case  in  vddoh  the  liquids  be- 
come spedfically  heavier  by  worUng  the 
battery  (as,  for  exan^,  dihite  snlphiuio 
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Mid).  I  oavfle  a  conttant  influx  into  each 
odl  by  meana  of  a  pipe  or  trough  extending 
aloDg  the  top  of  the  battery,  having  a  small 
orifice  over  each  cell,  so  that  the  liquid  with 
which  the  pipe  is  charged,  shall  drop  gradu- 
ally into  each  cell,  and  theHquid  is  drawn  off 
froai  all  the  ceUs  simultaneously  by  means 
of  a  ooaamon  under  cbannd.  The  funnel, 
or  other  Tesiel  of  supply,  is  fixed  in  an  up- 
rji^  position,  just  about  the  lerel  at  whidi 
It  ia  intended  to  keep  the  liquid  inside  the 
eeUa.  By  diis  arrangement  all  the  cells  am 
kept  practically  at  tibe  same  level,  and  no 
aepaimte  attention  to  each  cell  is  requisite. 

A  third  mode  of  carrying  this  branch  of 
my  inTention  into  effeet  has  relation  to 
liquida  which  become  specifically  lighter 
by  the  working  of  the  battery  (as,  for  in- 
stance, sulphate  of  copper).  The  cells  are 
replenisbed  by  a  continual  outflow  from  a 
supply  Tessel  fixed  at  a  higher  IctcI  than  the 
hqtdd  in  the  cells  (similar  to  A'  in  fig.  9), 
throu^  holes  or  spouts  placed  at  the  re« 
quired  le?el  in  the  side  of  each  cell.  This 
in  practioe  ensures  an  equal  fieed  for  every 
odl  while  the  battoy  is  working,  because,  if 
any  edl  were  worse  supplied  £an  the  rest, 
wiu  ireah  liquid  firom  the  bottom,  it  would 
in  a  short  time  become  more  exhausted  than 
the  rest,  and  consequently  specifically 
lighter,  which  would  make  it  attain  ahighn- 
hydroetatie  level  and  overflow  more  abun- 
dantly than  the  others. 

A  fourth  mode  has  reference  to  porous 
edl  batteries,  and  is  based  on  the  supposi- 
tioD  that  the  batteries  are  regularly  supplied 
with  Bquid.  The  olject  in  this  case  is  so 
to  proportion  the  supply  to  the  amount  of 
enmnt  produced,  that  any  given  portion 
of  the  liquid  (say  sulphate  of  copper  solu- 
tioii)  supplied  to  the  lower  part  of  one  divi- 
sion of  eaieh  cell,  shall  become  exhausted  by 
the  tiaae  it  has  worked  its  way  to  the  sur- 
hctt  when,  suppodng  the  solution  to  have 
been  sulphate  of  copper,  it  will  have  be- 
oome  transformed  into  a  dear  solution  of 
dilute  sulphuric  add.  I  allow  the  ex- 
haniited  solution  to  flow  over  the  upper 
edge  of  the  porous  cell  into  the  sine  com- 
pnrtment  (instead  of  drawing  it  away  and 
sopplying  the  add  to  the  zinc  from  another 
ciflCttKn),when  this  solution  becomes  gradually 
cfaaiged  with  sine  and  is  finally  drawn  off, 
and  exhansted  a  second  time,  from  the  bottom 
of  the  snc  cells  by  suitable  arrangements. 

Tkirdfif.  My  invention  consists  in  attach- 
ing to  all  galvanic  batteries  in  which  a  gra- 
dual change  of  liquid  is  required,  an  equi- 
librated hydraulic  datem  and  graduated 
meter,  aodi  as  represented  in  figs.  18  and 
19.  A  is  a  cask,  dosed  at  top,  so  as 
to  prevent  the  action  of  the  atmospheric 
piViivre  on  the  vubod  of  the  liquid  con- 


tained in  it  ^  and  6  is  an  orifice  near  to  the 
bottom,  which  opens  into  a  small  outer  cis- 
tern, c.  This  arrangement  ensures  that  the 
liquid  flowing  through  any  channel  from  the 
little  cistern,  e,  will  always  flow  at  the  same 
rate,  whether  the  dstem  be  full  or  nearly 
empty.  From  this  little  dstem  a  loose 
piece  of  vulcanixed  caoutchouc  tubing,  d, 
proceeds,  and  is  connected  with  the  glass  tube, 
e,  from  which  is  suspended  the  meter,  >> 
luiving  a  small  hole  at  the  bottom,  so  that 
the  rate  of  flow  out  of  this  hole  is  indicated 
by  the  height  at  which  the  surface  of  the 
liquid  stands.  The  metre  is  graduated  to 
units,  which  show  ttie  amount  of  flow  re- 
quisite to  supply  the  chemical  action  which 
is  going  on  in  the  battery  when  the  dectric 
current  is  circulating  at  a  rate  indicated  by 
corresponding  units  on  the  galvanometer 
described  in  fig.  20,  which  is  included  in  the 
circuit.  The  meter  with  its  tube,  d,  is  sus- 
pended, so  as  to  enable  the  rate  of  flow  to 
be  adjusted  by  hanging  it  at  an  altered  levd 
in  relation  to  the  dstem,  according  as  the 
galvanometer  may  indicate  to  be  necessary. 
The  parts,  d  e,  form  in  fact  a  syphon,  which 
only  requires  to  be  filled  with  liquid  when 
the  apparatus  is  first  set  in  action,  after  the 
dstem  is  chaiged.  The  liquid  issuing  from 
the  meter  is  reodved  by  a  fonnd,  A,  or 
otherwise  led  to  the  battery. 

Ffnirthiy.  My  invention  consists  in  the 
employment  in  galvanic  batteries,  having 
copper  or  mercury  for  the  negntive  dement, 
of  a  liquid  amalgam  of  sine,  and  mercury  en- 
dosed  in  a  bag  or  case,  of  lawn  or  horae-hair 
doth,  or  any  other  finely  reticulated  fabric, 
but  not  made  of  metal,  which  allows  of  the 
add  passing  fredy  through  its  meshes  to  act 
on  the  bottom  and  ddes  of  the  zinc  amalgam, 
while  the  bag,  or  case,  retains  the  amalgam 
itselt  I  am  aware  that  a  liquid  amalgam 
of  zinc  and  mercury  has  been  before  used 
in  place  of  an  amalpimated  surface  of  solid 
zinc,  but  to  the  best  of  my  knowledge,  never 
in  the  way  now  proposed. 

Fifihfy.  My  invention  consists,  in  the 
substitution  in  galvanic  batteries,  of  solid 
plates  made  of  an  amalgam  of  zinc  and 
mercury  in  the  proportion  of  five  parts  of 
the  former,  to  one  part  of  the  latter,  for  the 
zinc  platea  ordinarily  employed. 

Sixthly.  My  invention  consists  in  the 
employment  of  lead  as  the  podtive  element 
in  gdvanic  batteries  (instMd  of  the  zinc 
which  is  now  commonly  used),  combined 
with  a  solution  of  nitric  add  or  of  acetic 
add,  in  some  one  or  other  of  the  forms  best 
calculated  to  act  on  the  lead.  The  best 
negative  element  in  this  case  would  be  a 
surfoce  of  platinum,  but  most  of  the  other 
negative  elements  which  have  been  hitherto 
used  may  be  dw  onployed  with  th«  lead. 
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Swenikfy*  My  inTdntioa  consists  of  %n 
improved   gahanometerr  which   if  to  be 
tttaohed  to  the  battery,  ia  order  to  indicate 
to  the  eye  the  exact  amoant  of  galvanio 
electricity  which  ia  being  eircnleted  at  any 
particular   moment.      The   galTanometera 
neiially  employed  for  meaenring  the  quantity 
of  an  deotrio  onrrent,  are  incapable  of  being 
ued  while  the  battbry  ii  applied  to  perform 
ita  work,  nor  can  tb^  indicate  the  amount 
of  action  or  electricity  cironlating  while  such 
work  it  being  performed,  and  theie,  with 
•e? era!  other  defecta— floeh  as  their  indica- 
tions or  degrees  varying  in  a  dUTerent  ratio 
to  that  of  the  qaantity  of  electricity  paasing— 
oanse  such  galTaaometers  to  be  nseless  for 
moat  practical  purpoaei.    My  new  galvano- 
meter  ia  snch  that  it  can  be  made  a  perma- 
■aent  a4}Bnct  to,  or  part  of  the  battery,  so  as 
to  be  always  indicating  what  amoant  of 
electricity  is  drenlating,  when  any  aort  of 
dnty  is  being  performed  by  it,  and  the 
weights  of  materials  oombining  or  used  per 
minnte  at  any  particular  time.    The  im- 
portance of  these  improTcments  may  be 
measured  by  this  consideration,  that  the 
oost  of  working  a  battery  depends  but  little 
on  the  sise  of  its  elements,  and  Taries  pre- 
cisely aeeording  to  die  rate  at  which  its 
electricity  is  used  by  any  particular  work 
which  it  is  set  to  perform.    This  improved 
galvanometer  consists  of  a  thick  piece  of 
insulated  copper  wire.  A,  wound  round  a 
wooden  or  brass  cylindrical  centre,  fitted 
with  ends,  CC.    One  end  of  this  coil  is  in 
metallic  connection  with  the  positive  or 
negative  pole  of  the  battery,  and  the  other 
extremity  is  placed  in  connection  with  the 
part  of  the  lamp  (or  other  piece  of  mechan- 
ism for  actuating  which  the  battery  is  used), 
which  would  receive  the  conductor  from  the 
said  pole  of  the  battery.    In  fact,  this  gal- 
Taaometer  forms  part  of  one  of  the  conduc- 
tors of  the  battery,  which  i^onveys  its  elec- 
tricity to  perform  its  assigned  work.     In 
the  hoUow  cylindrical  centre  of  the  coil  there 
is  placed  a  rod  of  soft  iron,  d,  as  shown  in 
the  figure,   which  moves  loosely   up  and 
down  in  it,  and  is  prolonged  by  a  short  brass 
stem  or  index,  t .    A  graiduated  scale,  /,  is 
fixed  to,  and  rises  from,  the  upper  end  of  the 
ooil,  so  as  to  show  the  height  at  which  the 
electric  hifluenoe  oauses  the  index  to  stand. 
The  graduations   are   represented  m  the 
figure  as  marked  on  a  glass  tube,  within 
which  the  index  and  rod,  <f,  slide.    Theee 
graduations  are  so  made  as  to  indicate  the 
number  of  grains  of  pure  sine,  consumed  per 
minute,  in  each  ceU  of  the  galvanic  series, 
the  current  produced  by  which  causes  the 
Index  tojtand  at  each  such  division  of  the 
seals.    Any  galvanometer  of  this  kind  can 
be  gmduated  from  a  standard  one,  by  con- 


necting  both  in  the  same  circuit,  and  by 
working  a  Wheatstone's  rheostat,  also  in- 
cluded in  the  circuit,  until  the  standard 
galvanometer  indicates  the'  particular  units 
or  degrees,  when  a  similar  mark  should  be 
made  at  the  point  to  which  the  index  U 
directed  on  the  scale  of  the  oUier  galvano- 
meter. The  standard  can  Ixtgradoated  by 
ascertaining  experimentally  the  weight  dT 
shic  consumed  per  minute ;  but  a  less  tedious 
process  is  to  graduate  it  from  a  Petrie*9 
OalvtmometeTf  which  indicates  all  the  re- 
quired units  of  deetridty  and  their  frac- 
tions, by  means  of  weights ;  the  accuracy  of 
that  instrument  being  first  tested  by  one 
such  direct  experiment  on  the  zinc  con- 
sumed. My  improved  galvanometer  may 
be  made  of  a  shorter  and  thicker  wire,  making 
fewer  coils,  if  the  iron  rod  is  partially  coun- 
terpoised by  a  spring  or  weights,  or  hydro- 
statically  with  mercury. 

Eighthhf,  My  invention  consists  in  the 
formation  of  magnets  in  manner  foUowing : 
The  best  Swedidi  charcoal  iron  ia  to  be 
"  converted"  not  in  the  ordinary  manner, 
but  only  by  a  slight  carbonization,  or  what 
is  technicdly  termed  carbonizing  it  **  just 
steel  through."  The  blistered  product  is 
then  melted  and  cast,  and  the  ingot  resulting 
firom  the  prooen  is  rolled  out  into  thick 
sheet  metal. 

Ninthly,  My  invention  consists  in  the 
following  improved  mode  of  hardening 
magnets  previous  to  magnetizing  them.  In- 
stead  of  heating  them  as  usual  in  an  ordi- 
nary furnace,  or  sand  bath,  I  beat  them  in 
a  bath  of  melted  metal  raised  to  a  red  heat 
(using  by  preference  lead) ;  first  polishing 
the  magnets  in  order  to  prevent  the  lead  or 
its  oxide  from  adhering  to  their  surfaces 
—the  heat  of  the  lead  being  only  just  sufli- 
dent  to  harden  the  magnets.  On  takmg 
them  out  of  the  bath,  I  afterwards  plunge 
them  into  water. 

Tenthly,  My  invention  has  relation  to 
the  mode  of  obtaining  light  by  deetridty, 
for  which  I  obtained  former  letters  patent 
for  England  and  the  Colonies  on  the  3rd 
day  of  July,  1847 ;  and  consists,  firat  of 
all,  in  an  improved  mode  of  giving  motion 
to  the  lower  electrode.  Figs.  21  and  22  are 
representations  of  a  lamp  embodying  thla 
improvement.  The  skeleton  of  this  lamp 
is  similar  in  all  respects  to  that  of  the  lamp 
represented  in  the  spedfication  of  my  la«t 

J  latent.    That  is  to  say,  there  is  as  before  a 
oundation  plate  of  wood.  A,  a  sole-plate, 

B,  of  brass,  firmly  connected  by  pillars, 

C,  and  a  three-legged  stand,  K,  rising  verti- 
cally from  the  sole  plate,  B,  the  feet  of 
which  are  fastened  to  B  by  nuts  beneatii, 
but  insulated  by  circular  washers  of  dry 
hard  wood  (of  the   form  shown  in  tec- 
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tidm  i,j).  A,  JtiQla.U  bDived.79iti«BUj[  doira 
t^Qgh'the  ceotreol  the  top  pf  the  Btand* 
IC,  ioto  wluch  hole  ihs  uppei*  electrode,  N, 
Ufiz^>/.  three  rne^X  wedges  jaix^Md  into 
'kej  wm  or  fjihanneb,  sloping  opwardt  and 
eutwar^e^  ao  f«  to  Iceep  the  inner  faces  ^f 
Che  wedges' paraUel  to  the  central- lutis. 
A  |Ta«f  shade.  \$  iUed  to  the  ^oie  plate.  By  so 
js  iQ  QOTer  .tC*  Ae  new  piaurts  ar»  as  fol- 
lows ;  HG  14  a  shaft  which,  slides.  rerticaUy 
Into  tbe  ceiitrsl  ajiis  of  thfi  Wd^  UiroMgh 
liQles  fa  A  and  B»  and  ha^  a  socket  «t  top 
which,  parries  the.  lower  electrode^  H«  The 
>wer  part*  G,  is  cnt  w^l^  t^i^th  which  woric 
Into  a  piniQin,  ]?>  which  tnrns.  oi^.a.ipiiidle 
tn  fixe4.i^pports<  X  \mxfitt  F,  is  attach^ 
to  (ttn  .prnlooc  ^t  and  &  weight,  W,  is  sus- 
pended by  a  ntnng  vhiql^  passes  ronnd,  V, 
and  is  fixed  to  it,  so  ,as  to  connterpoise  the 
wei^  of  HG.  Onjhe  sphidle  of  the 
pinion,  F»  is  fixed  a  vheel«  £,  having  sqnare 
tf^tu  A  leY^«  T,  tnr^s  loosely  on  the  same 
spinw  as  > '  falcrum,  9nd  carries  a  donUiB 
jiknli^  try,,  which  tnma  on  a  pin  which  |i»h 
JBcti  from  tho.  side  of  %  so.  that  this  m^xA, 
yy^  c^^Qck  into  tljLc  teteth  of  the  wbeclf  Bf 
xq  eitli^r  Erection.  AJonghorixontallerer, 
Cl,psiees  oye;r  this  panl  from  aioint  or  fnl- 
cniin«^^  sna  this  leyer  ciM^ries  a  I;ght  spring, 
pjr  l^ongnc^  //dose  hei^ieaUi  %ibiG  end  of  wJUi^ 
IS  kept  from  springing  away  from  the  Uxoif 
b^rg^^  m  a  step  in,; a.  little  atiqmp  or 
fprju^^.^wlufjii  w  atUcheito  tl^e  ler^g  Q, 
ujd  emorfujef  the  wji^d*  %  wd.  the  ^nd  V 
oT  tbg  p4uli'  The  pacd  find  itsl6irev^.T|.  are 
Itepi  ui  ^  state  of  slpw  lil^atloiv  &Qm,9ide 
to  tade^j  V^^^P  ^%^W^  ^'  vh^  works 
in  ffoT\'^t  the  end  ^f  \T^  tiie  crank  S  being 
madVt^^r^Yolre  hj;  ^^ar4inaTy,.  train  ipf 
wjieeiwqrlu  iar»i»te|d.  wth  an  «8(]apem«nt 
qg  %Twhe0^M  a4d4nTq»  hy  spiwg  power 
or  wt^gjoff.  Wxen  the  lever  Clis  turiied  a 
little  dowiQTwds,  itf  io^^  ^  pVeases  Y  i^to 
1^  fifeth  of  the  wheelV  £,  a^d  the  vibri^tpgr 
mo^  ,9f  T,J?an>^y.  to  ^rive  ttw  nheel 
rbunc^  tuti^^  hj  hott;^,  7he  wheel  does^t 
foirow  t^Q  pau!  in  i^\1)aok.iipioUon.  at  .every 
.  sIxoVbI  IqrTbif  is  tiettcf  eBu^nred.  hy  kavipg 
a  W»g|!«^  Ug.  2^2J  Gik^i,  iojk,.  Bdi  presf*. 
&g  MWUit  &^.  side  gjr  G. ,  J}^  motion  of 
tbeir|i|4  (B^tis^es  the  ni^ion  to  elevate  the 
racirO.  )dow1^  sp  m  ui  raise  its  electrode, 
Vyli^wtr^N;:  But  whcMi  Che  lever,  Gl,w 
T«iji|ed^pr  turned  npward/i,  the  .  notch  in 
Ibe  ^fftip  Ii(ti9  the  tcbgvL^  /»  dffV>  and 
iHows  0^  Uie.'hieia^est  c^d  of  Uiejifuli  to 
~(Sirop  Into  die 'teeth, 9i. the  wheels  Bf..  .This 
idHvt4itVotiui4in9  qoQitriiry  direc^on,  so  9m 
to  I'J'fcr  ^e  raok,.(^»  and  drawr  its  el^trode 
M,  fttrth^  li^hi  N, .  WKenever  the  lever^Cl 
k  raised,  the  lower  jitej^  in  t^  ^tirrsip,*^, 
catefaes  tli9  sides  ,9f.V|an4  draw?  it  (V)  np 
ont  6f 'the  teeth'  of  the  wheels  in  case  T 


should  haver  become  jambed,  or  hitched,  bt 
the  teeth,  so*  tkatUui  connter  weight  of  XJ 
migkt  be  nnabie  to*  seleaato  it.  The  means  by 
Khich  the  end  of  tlia  lever,  Q,  is  raised  or 
loweted,  are  ^tkese :  R  is  A  relator  oott, 
««ck  as  is  described  in  Ihe  specification  of 
n^  last  pfttent,  one  end  of  its  wife  I9  con. 
neoied  wiOt  jttie  btadiig^sefWif,  #,  and  the 
other  end,  ht  is  broqgbt  op  ond  fixed  in 
ootttaot  «ith  K.  An  iron-jrod,  O,  uovoa 
jfceolynp-and  down  in  the  oentral  hole  of 
■the  ooii^  and  is  prolonged  upwards  by  a 
Jlt^mof  woodip,  hy  which  it  hangs  to  the 
end  d  the  lovers  Q^  in  the  mannev  shown 
in  figs%  21  and  22v  The  rod,  O,  paaset 
through  a  hole  in  the  osMtrO'  of  a  cap,  y, 
which  screiro  into  iha.  bottom  of  the  coil 
<case*.  Anrattd  O  these  is  a  elMdar  weighty 
^1  caUed  an  eqniiibtinn  weighty  whieh  yesta 
on  a  small  slop  in  O,  srben  O  Is  talsod. 
When  O  sinks  belov  Ho  medium  pbattton  it 
la  left  behind,;  resting  on  the  edge,  or  rfan  of 
H.  The  object  of  tUs  sanngement  is,  that 
..when  Q  is  aotuatedJiy  a  ^Droeeqoal  to  iti 
own  w«!s^i  addedl  to  half  the  weight  of  X, 
then  It  will  have  A  tendenoy  to  retam  to  itt 
medium  position,  wiftb  a  loroe  of  ludf  tho 
weight  of  X>  whethm  it  bo  raised  higher, 
<»r  sunk  lower  than  tfant  posHicn.  The 
modeof.oofiionisesfoBotnii  tfaeendoftha 
negative  wire  ^oaa  tlMt- battery  is  sot  in  the 
Jtundiog-icrer^  /» .end  io  nendncted  -tfaenoe 
by  a  metal  oonneetipn^  to.  tho  supports  of 
the  spjuadlo  of  the  pinion,  end  to  Aa  spring, 
n.  ThocnnEeat  poaseovthraogh.  these  into 
the  raok  s  thi^nee  to  thep  lower  elaetxDde,  H, 
from  which.it  passee  to  tbe>nppe««neiN,  pro- 
4ncii«  tho  light  betweonitkem.  .'.iBtom  N  it 
prooee4>  litf^gh  tbihstaod^  II,  to.  the  wire, 
L,of  tbo^cccnlator ;  UnHooAo  tho  clamp,  e, 
which  is  JntCOPneetioii  with  tha  other  end  of 
.the  rfg^Utor  wire^oadiinto which  the  posi- 
.Uve  wire  f nun. tho  baU^ry.  is:  clamped  to 
^omplfte  tho-eleotida  oironit..  .The  current, 
in  passing  t^ongh  the  ,negltlator,  tends  to 
raise  the  iron,  centre*  0>!  whisky  beting  eon« 
nected  to  the.  lever«  ^,.iStodnntorpoiaed  by 
the  weight^  WS  whiplK;fleisow9,aloiig  an 
^tension  of  the  leior.  beyOAd.ilie  jfnlenim, 
a.  To  put. the  lampiinto^  ocliastment,  tha 
driving  gawr>eing  wonnd^.n^*  and  tho  bat« 
tery  being  in  V  atato.of  ootivity  fit  for  the 
pormanent  aotioo  intended  •  to  produce  the 
.  light,  and  ita  wires  oonnaetoi  with  e  and  /, 
as  described,.. th^  lofcr  Q.,  lo  raised  by 
hand  ni^til  the  eleetrodes  faMrO' separated  to 
the.  greatest  extent'  eompetiUe  with  obtain- 
.  ing  A  •  pernunent  Hgh^.  f^ern ,  them.  Tho 
screwed  weight,  W  ^  1  ASttomod  backwards  or 
forwards  .until  it  keepa-O  balanoad,.  jnst  so 
as  not  to  sink  hakvfF  i|s  modinm  position, 
wh^  the  electrodes  ore  separated  as  afore- 
said*   When  in  tbia  positioa  the  ahonlder 
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of  O  tonohes  the  weight,  X,  wUoh  if  resting 
on  the  rim  of  y.  The  lever,  Q,  carries  a 
little  projecting  piece  or  catch,  g,  which 
meets  the  hent  arms  attached  to  the  crank- 
spindle^  S,  and  thas  arrests  the  motion  of 
^e  erank,  when  the  lever  lies  so  that  O  is 
in  its  medium  position;  hut  whenever  it 
rises  above  or  sinks  below  that  point,  the 
eateh,  g,  allows  hh  to  pass  beneath  or  over 
it  aecordingly,  so  that  the  crank  can  revolve 
freely  and  work  the  ratchet,  UV. 

Another  improvement  in  the  lamp  consists 
in  snbstitntiDg  for  the  upper  electrode,  pre- 
viously employed,  a  disc  or  circular  elec- 
trode fixed  on  an  axis,  which  disc  has  a  slow 
motion  ^mparted  to  it,  in  any  given  direc- 
tion, by  the  moving  power  employed  in  [the 
kmp.  Impinging  on  the  periphery  of  this 
disc,  there  is  a  metal  scraper,  which  keeps 
tiie  edge  of  the  disc  clean,  and  free  from  the 
particles  of  carbon  wiiich  are  projected  upon 
It  by  the  other  electrode,  and  which  ordina- 
rily collects  in  the  shape  of  a  button  on  the 
point  of  the  electrode.  A  front  view  of  a 
lamp  on  this  plan  is  given  in  fig.  23,  and  a 
side  or  edge  view  in  ^.  24.  A^  is  the  disc, 
which,  as  shown  in  section,  fig.  24,  resem- 
bles in  its  form  two  cones,  placed  base  to 
base,  so  that  tiiere  is  always  one  sharp  or 
feather  edge  hi  sight  (so  to  speak)  of  the 
negative  deetrode,  which  is  of  the  ordinary 
single-cone  form.  B'  is  the  scraper;  B^  is 
a  frame,  whidi  carries  the  shaft,  C',  to  which 
the  disc  electrode,  A^  is  attached.  D>  and 
£*  are  a  bevelled  wheel  and  pinion,  which 
gear  into  one  another,  the  latter  being  fixed 
to  the  shaft,  G*.  At  the  bottom  of  this 
shaft  there  is  another  wheel,  H>,  to  which 
the  clock-work  or  other  apparatus  for  giving 
motion  is  attached.  The  shaft,  G*,  may  be 
insulated  in  various  ways,  either  by  the  in- 
terposition of  plates  of  ivory  or  wood,  J  K, 
screwed  together,  or  by  gutta  percha  or 
India-rubber  rings.  Instead  of  the  shaft, 
G*,  and  the  wheel  and  pinion,  D*  and  B*,  a 
metallic  chain  may  be  used,  working  over 
a  pulley  or  pulleys,  the  object  bdng  to  give 
a  slow  motion  only  (say  one  revolution  an 
hour)  to  the  circular  disc  of  carbon,  and  for 
the  purpose  solely  of  keeping  tlie  edge  of 
Ihe  disc  sharp  and  f^  firom  the  projected 
particles,  as  described. 

(7b  b9  continued  in  anr  nutt.) 


ncpAO!^— ns  bxultzon  to  stahojo. 


Sir,— It  must  be  sufladently  apparent 
flrom  the  pages  of  the  Mech.  Mag.,  that 
eten  amongst  professional  engineers  of 
high  standing,  and  more  than  ordinary 
flclentifie  attainments^  a  decided  yaiiance 


of  opinion  exists  in  respect  to  the  rela- 
tion which  obtains  between  &  force  of 
impact  and  the  statical  pressure  of  ft 
quiescent  body.  Mr.  Stevenson,  in  his 
paper  upon  the  Marine  Dynamometer 
(vol.  xlviii.,  p.  437),  admits  that  an 
objection  may  fairly  be  taken  to  repre- 
senting a  force  of  impact  by  anotbet 
force  composed  of  continuous  pressors. 
Mr.  Dredge  Is  decidedly  of  opinion  (vol. 
xlix.,  p.  486)  that  a  force  of  impaet  can- 
not be  represented  by  a  statical  pressure 
— while  a  ''  Steam-ship  and  water-wheel 
Engineer*'  (vol.  xlix.,  p.  587)  is  as  ded- 
d^y  opposed  to  that  opinion,  and  asserts 
that  a  dead  weight  pressure  is  the  onlr 
standard  which  science  is  able  to  fumian 
for  the  measure  of  an  impubive  force. 

This  diversity  of  opinion  upon  a  most 
important  point  in  applied  mechanics, 
and  among  men,  too,  in  whom  we  n^ight. 
have  least  expected  it,  must  necessarily 
be  more  or  less  annoying  to  practical 
persons  of  less  scientific  research,  but 
who,  nevertheless,  feel  the  necessvhr  of 
founding  their  estimation  of  such  eflfects 
upon  unchanging  rules  deduced  firom  the 
fixed  principles  of  science;  while  it 
shows,  moreover,  that  our  ordinary  oc- 
cupationr  in  life,  furnish  instances  of 
force,  upon  the  cirumstances  of  which, 
even  the  refinements  of  physical  analysis 
have  not  yet  been  able  to  pronounoe  a 
conclusive  fiat. 

The  case  of  driving  a  pile  into  the 
earth  by  the  impact  of  a  metal  ram  fall- 
ing freelv  by  the  force  of  gravity,  and 
striking  the  pile  head,  is  one  famuiar  to 
the  mind  of  every  practical  engineer ; 
but  how,  otherwise,  is  the  amount  of 
force  expended  in  driving  the  pile  to  be 
estimated,  if  not  by  reference  to  the 
ordinary  standard  of  weight  t  If,  by  a 
single  impact,  the  pile  is  driven  through 
a  given  space,  and  that  we  estimate  tne 
quanti^  of  work  done  in  produchig  that 
efiect,  it  would  appetf  that  our  domfl^  so 
is  a  direct  reference  to  the  standara  of 
statical  pressure,  inasmuch  as  the  amount 
of  work  thus  assigned  is  harely  an  ex- 
pression for  the  number  of  pounds  of 
dead  weight  which  would  prodooe  the 
same  efiect 

If  W»the  weight  of  the  ram,  •  its 
velocity  at  the  instant  it  strikes  the  pUe 
head,  and  ^»d2^  feet,  then  is 

ff  ^     9  ^ 

the  amount  of  work  accmnnlatifid  in  die 
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run  at  the  instant  of  imjpaety  and  repro- 
daoed  in  driving  the  pue.  Now,  if  U 
baTe  a  given  de&ite  value  when  W  o* » 
the  eonstant  G,  the  vahie  of  U  will  not 
be  afleeted  by  varying  indefinitely  the 
Mporo^  valaea  of  W  and  v,  so  long  as 
theprodnotWo'-G.  It  foUowa,  there- 
ioveb  that  as  the  «qii«tioA  of  work  ob- 
tynsy  whafeevor  may  be  the  valne  of  n, 
wahjeu  to  tha  imposed  eondition  that 
Wi^^G,  it  Is  true  when  v  is  indefinitely 
smaB»  or  when  the  factor 

in  that  equation,  diminishes  without  limit ; 
and  whoi  it  becomes  evaaesoeat  U  —W: 
that  10,  the  quantity  of  work  due  to  the 
whole  impact  is  represented  by  a  statical 
pressure  W,  whien  would  produce  tiie 
same  effect  in  an  exceedingly  small  period 
of  time. 

•  I  have  stated  above  that  the  amount  of 
work  accumulated  in  the  ram  during  its 
Ml  is  reproduced  in  driving  the  pile ;  it 
is  not,  however,  to  be  inferred  that  the 
whole  of  that  amount  is  effketive  in  over- 
comn^ihe  resistances  opposed  by  die 
soil  to  the  pnjgress  <tf  the  pile.  Betaia* 
ing  the  previous  notation,  and  putting 
9  fiir  the  weight  of  the  pilci  then  it  may 


be  easily  shown  that  the  amount  of  work 
expended  during  the  impact  upon  the 
compression  of  the  impinging  surfaces, 
is 

which  in  nowise  coDtribates  to  the  driv- 
mgofOiepile.  This  aaomit,  then,  is  a 
clear  drawback  upon  the  work  aecomii- 
lated  In  the  ram,  and  the  difference  only 
is  eil^tive  in  giving  motion  to  the  pfle. 
.  w  /  V  \  _  W.  IP.  1^ 


is  the  effective  work  upon  the  i 

offered  by  the  soil  through  aa  unit  of 

space,  wmch  by  reduction  becomes 

2^  (W +  «)*'" 
Let  us  now  endeavour  to  apply  these 
formula  to  a  practical  case,  in  which  tfie 
weight  of  the  ram = 1 120 lbs.,  the  hei^t 
of  fidl  16  feet,  and  the  weight  of  the  pole 
with  shoe  and  cap»900  lbs.  The  work 
aecomttlated  in  the  ram  before  impact 

-i  Z[«>»1120xl6»17920Ibs. 

The  work  expended  upon  the 
sion  of  impinging  surfaces 


9§  (W<^w)  2020 

dered  the  impinging  surfaces  indastio— 


the  effective  work  done  upon  the  resist- 
ances opposed  to  the  motion  of  the  pUe. 
Permit  me  now  to  observe  that  the 
fixregwng  remarks  are  in  no  respect  in- 
tended as  a  reply  to  any  objections  which 
may  have  been  urged  against  represent- 
ing a  force  of  impact  by  the  pressure  of 
a  quiescent  body.  My  observations 
merely  go  to  show  the  views  I  hold  my- 
self upon  this  sulject,  and  which  I  have 
hitherto  l>elieved  to  be  fair  deductions 
from  the  theory,  however  the  results, 
ndght  be  found  modified  in  practice.  It 
may  have  been  observed  that  I  have 
omitted  in  my  investigation  several  ele- 
ments which  would,  no  doubt,  more  or 
ha  influence  the  results ;  I  have  consl- 


I  have  neglected  any  reaistanoe  wldch 
might  be  opposed  to  the  free  fnll  of  the 


ram,  and  other  elementEi  of  less  i 
which,  while  they  would  render  iSbe  for* 
muls  more  intricate,  would  not,  peihaps, 
alter  materially  the  gross  results.  Feel- 
ing most  anxious  to  learn  the  views  of 
some  of  your  able  contributors  upon  ibis 
highly  useful  subject,  I  confess  that  at 
present  1  see  no  possible  means  of  esti- 
mating the  amount  of  a  force  of  in^;>aet, 
except  by  reference  to  a  statical  presr 
sure. 

I  am.  Sir,  yours,  &c., 

T.  Smith. 
Bxidgetown,  Wtzfnd,  Jan.  11, 1849. 
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[We  quote  the  following  "  retulta  of  two  she  was  deiigned  and  fitted  with  her  ma- 
Bart'  jwfonnance"  of  the  8an^  Sandt  cbinery.   The  evidence  which  this  dooMjcnt 
ieiew  steamer  from  a  drcohor  issued  by  Mr.  affor^  of  the  advantage  of  the  aoxiBary 
C.B,,  9i  limpool,  by  whom  steam  and  screw  qrstem  is  most  ccmelusive 
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and  satisfactory,  and  reflects  great  credit  both 
on  the  planner  and  owners  of  the  yessel. — 
Ed.  M.  M.] 

lirst  pear  ending  December ,  1847. 
Now  that  this  fine  ship  has  oompleted  four 
TOjages  to  New  Yorlc,  and  is  laid  up  for  a 
short  OTerhaaly  pretions  to  her  next  Toyage, 
it  may  be  interestisg  to  Tiew  the  resuks  of 
her  performance*  She  was  built  with  a 
¥iew  to  test  the  practicability  of  carrying 
om  the  general  trade  between  this  coontry 
and  America  by  means  of  auxiliary  steam 
power ;  and  judging  by  the  results,  the  ex- 
periment teems  to  hare  been  entirely  sno- 
oossfnl. 


In  first  attempts  of  this  kind,  aHowahce 
mutt  always  be  made  for  difl^culties  in  tb« 
machinery,  arising  from  the  poTelty  of  the 
Tarious  parts,  and  such  diffi^lties,  though 
not  of  a  serious  nature,  hate  been  expe* 
rieneed  in  this  ease.  No  drawbadV  baft, 
however,  appeared  in  the  general  principle. 

It  is  well  Imown  that  the  New  York 
packets  are  amongst  the  finest  trading  ▼«•- 
sels  in  the  world,  and  a  eooipariaon  with 
some  of  the  beat  of  these  on  the  #>utwaMl 
▼byage,  where  the  greatest  difficulties  are 
encountered,  wiU  give  a  good  idea  of  the 
performance  of  the  Sarah  Sonde  :-^ 


PACKBTB 

SARAH   8AMD8. 

BAILEE 

». 

TIME. 

PASSU). 

^▼■KAOB    TIMB. 

Ist  Voyage . . . 

January  20, 

1847.... 

201  days.. 

....            V      .••• 

49   day*. 

2nd  Voyage... 

April  6th, 

„  .... 

23    days.. 

••*.       D    ««•. 

36i    „ 

3rd  Voyage.. 

June  15th, 

„  ,••• 

•34    days.. 

....        Il    •••• 

«      .. 

4th  Voyage..  • 

Sept.  3rd, 

tt  •••• 

20    days.. 

....     4  .... 

82      „ 

A  faet  connected  with  the  last  yoyage  Is 
interesting.  She  took  out  a  Taluable  though 
light  cargo — a  lai^e  number  of  passengers, 
and  coals  sufficient  to  work  her  out  and 
home,  with  eighty  tons  .to  spare,  steaming 
the  entire  distance— a  performance,  we  be- 
lieve, wlioUy  without  precedent  in  the  annaU 
of  steaming. 

Tixe  Sarah  Sande  is  an  iron  ship  of  1,000 
tons,  builders'  measurement,  and  1,300, 
new  measurement;  engines  180  horses 
power,  coupled  direct  to  the  screw.  She 
has  extensive  accommodation  for  first,  se- 
cond, and  third-elasy  passengers,  and  can 
stow  about  900  tons  of  goods,  besides  coals 
for  the  voyage. 

Year  ending  December,  1848. 

The  Sarah  Sande  has  just  completed  her 
second  year,  having  performed  five  voyages 


between  the  22nd  of  January  and  the  4th 
of  Deeember. 

During  the  present  year  she  has  continiied 
to  run  with  great  regularity  and  success. 
The  average  time  outward  has  been  18^ 
days,and  homeward  164  days— always  deeply 
ladep.  Her  shortest  voyage  outwards  wss  16 
days,  and  homeward  lil  days.  She  has  car- 
ried during  the  present  year 'the  large  num« 
her  of  1,800  passengers  acrbss  the  Atlantic 
without  the  slightest  acoideut,  and  has  de- 
livered her  cargoes  in  excellent  order. 

These  facts  are  not  only  interesting  to 
those  engaged  in  the  New  York  trad^,  hnt 
are  of  great  importance  to  the  shipping  ia^' 
terests  of  this  country. 

She  will  sail  again  on  the  20th  of  January,  * 
and  the  owners  have  made  aom^  slight  isa«> 
provements  in  the  machinery  and  aocoomio* 
dations  which  Will  tend  to  audce  her  ^m 
formanoe  still  mote  suooessfipL 


PENN's  REGISTERED  DOVBLB-HBADED   CTLtNDER  WRENCH. 

[RscMttted  under  tha  Act  fbr  the  Proleetlon  of  Artlelet  of  UUaty.   Fropilstar,  Jssef h  Ften^  of 

Newgate^tnet,  London,  Tool  Maker.] 


Figures  1  and  2  of  the  engravinw 
are  external  elevations  of  this  wrench. 
Fig.  9  is  a  section  on  the  line  ab  of  fl^. 
2.    AA,  is  the  fixed  jaw  which  is  one 


piece  with  the  handle,  B.  CC,  is  the 
moveable  jaw,  the  tang  of  vsh\dk  slides 
inside  the  handle,  B.  D,  is  a  serew 
spindle  which  takes  into  and  wotks  in  a 


«  The  ard  voyage  was  in  rcalily  20  days,  as,  io  consequence  of  injury  Kuctainedby  one  of  the  allda 
valves,  she  put  hack  inlo  Cork,  and  loet  14  days.  '     >~    . 


MR,  M'SWEBNt's    VENTILATING    APPARATUS. 
Tig.  2.  Pig.  3.  Fig.  1. 
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feoii^le  screw  fotrticd  In  the  tang  of  the 
moveable  jaw,  CC.^  E,  is  a  nut  which  is 
sere  wed  upon  the  end  of  the  handle, 
and  keeps  the  screw  spindle,  D,  in  a= 
fiK^poiitk>B>7  means  of  the  collar,  F,' 
and  the  nat,  G,  wbioh  latter  is  affixed  to 
the  iSMrew  spindle  by  a  pin,  H.  I,  is  a 
mal)  asRW Ahich  prevento  the  moveable 
jaw  from  bei»||'  altogedier  unecrewedi 


aind  for  supplying  oil  to  the  screw  inside 
the  handle. 

By  these  arrangements  the  adjustment 
of  the  wrench  is  cfiPected  by  turning  the 
nut,  G,  instead  of  turning  the  handle 
itself,  and  the  screw  is  entirely  covered 
up,  so  that  it  is  not  liable  to  be  injured 
or  become  clogged  with  dirt. 


MU  M'SWBXNT'S  VBNTII.ATINO  APPAJLATU8. 


Sir«7— Inthe  weekly  Namber  in  which 
ii  given  my  plan  for  ventilating  a  ship 
by.  a  tube , that  dips  into  the  sea,  the 
apparatus  i^  ^epre^i^led  in  'a  way  which, 
tnough  \perhaps  geometrically  correct, 
skeins  to  me  calculated  to,  mislead  the  gene- 
ral reader.  The  end  of  the  tube  in  the  sea 
seems  as  if  shut;  It  must,  of  course,  be 
open  to  admit  the  water,  and  the  water 


in  the  lower  part  of  the  tube  must  neces^ 
sarily  be  on  .a  level  with  the  external 
water.  The  place  wheire  the  foul  air 
should  escape  from  the  box  seems  also  as 
if  it  were  closed,  whereas  it  should  be 
open. 

With  these  exceptious,  the  woodcut 
^ive9  an  accurate  representation  of  the 
apparatus,  which  will  be  found  of  great 
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utilitjr,  acting  as  it  does  by  the  motioii  of 
the  snip.  The  occurrenee  in  the  jLoii- 
dondwty  steamer  hag  eaused  a  sensation 
that  will  not  be  easily  forgotten  in  the 
British  dominions.  Pnblic  opinion  will 
not  in  future  permit  a  number  of  human 
beinn  to  be  smothered  in  a  ship.  The 
smottiering  of  cattle  in  ships  is  bad 
enough.  The  Society  for  preventing 
cruelty  to  the  Brute  creation  ought  to 
look  to  this  for  the  future.  They  do  not 
permit  persons  to  overwork  horses,  and 
surely  the  gradual  smothering  of  cattle 
must  be  one  of  the  most  cruel  deaths  | 
but  the  gradual  smothering  of  men — not 
of  rats-^ttt  of  men,  women,  and  chil* 
dren,  all  who^  before  the  finid  struggles^ 
are  conscious,  at  least  for  some  time,  of 
their  dr«idful  situation— this  is  horrible 
indeed. 

27^ prompt  adoption  of  the  ventilator 
by  owners  of  ships  employed  for  convey- 
ing passengers  and  cattle,  will  prevent 
mucn  suffering,  and  will  protect  the 
owners  of  such  ships  from  pecuniary  loss 
and  litigation.  I  have  no  patent  for  this 
ventilator,  and  can  have  no  motive  but 
that  of  humanity  for  drawing  public 
attention  to  it  at  this  favourable  time; 
and  I  hope  that  the  public  press  will 
state  its  claims  for  adoption. 

Writers  in  various  places,  by  mooting 
the  subject,  will  prevent  shipowners 
fkom  pfeadinff  ignorance  of  a  rapid, 
cheap,  and  effective  mode  of  ventilating 
ships.  Self-interest  ought  to  produce  its 
usual  effects  on  their  minds.  Pure  air 
preserves  ships— confined  air  and  mois- 
ture tend  to  aid  the  growth  of  fungus 
from  the  timber.  Precautions  for  the 
preservation  of  cattle,  and  of  the  timber 
of  ships,  by  means  of  ventilation,  fortu- 
nately will  be  of  aervice  also  for  human 
beings,  ^ 

Nothing  but  culpable  negligence  on 
the  part  of  shipowners  can  prevent  the 
use  of  this  cheap  apparatus.  In  the  mo- 
tion of  the  ship  the  tube  is  at  times  deeply 
immersed  in  the  water,  and  sometimes  ft 
Is  not.  When  it  is,  the  water  forces  the 
air  in  the  tube  out  through  a  valve,  and 
the  other  valve  allows  the  foul  air  firom 
the  ship  to  get  into  the  tube,  through  the 
hose,  to  replace  the  water,  when  the  part 
of  the  vessel  to  which  the  tube  is  attached 
rises. 

To  promote  health  and  comfort  among 
passengers  in  emigrant  ships  is  desirable. 
To  ameliorate  the  oondition  of  oar  fellow 


men»  of  every  country  and  of  every 
clime,  ought  to  be  a  motive  with  us  all. 
I  am.  Sir,  yours*  &c. 

JOBBPH  M'fiWBBNT. 

Coik,  Deeembet  II,  184S. 


imconi  ov  john  kat,  ov  boiton, 

LANCABHXJUB* 

Sir,— The  following  short  sketch  of 
one  of  the  most  distroguished  of  Mr. 
Butterworth's  pupils  has  been  dfawn  up 
at  the  recmest  of  some  of  his  intimate 
friends.  If  you  consider  it  worthy  of  a 
place  in  an  early  Number  of  yoor  valu- 
able Joumidy  Its  insertion  will  much 
obl^e. 

Tours  respectfully, 

Thomas  Wilkxksok. 
Bnnilvf ,  Ltticuliire, 
JaauMTj  IS,  1849. 

John  Kat,  the  son  of  Thomas  and 
Sarah  Kay,  was  born  at  Elly  Clough, 
near  Roy  ton  in  Lancashire,  on  the  16th 
of  July,  1781.  When  very  young  he 
was  sent  to  a  day-school  in  tne  neigh- 
bourhood, but  before  he  had  made  much 
progress  in  his  education,  he  was  re- 
moved from  school,  in  order  to  commence 
hand-loom  weaving;  which  was  then  not 
only  his  father's  occupation  but  the 
principal  employment  in  the  county. 
During  his  leisure  hours,  however,  he 
oontioued  to  increase  his  stock  of  infor- 
mation, and  by  the  time  he  was  eighteen 
years  of  age,  was  sufficiently  qualified  to 
taJke  part  in  *^  Discussions,*'  where  he 
frequently  distinguished  himself  by  his 
unusual  powers  of  oratory.  About  this 
time  he  became  acquainted  with  the  late 
John  Butterworth,  the  well-known  seo- 
meter,  who  soon  perceived  the  incuoa- 
tion  and  aptitude  or  Mr.  Kay  for  mathema- 
tical studies,  and  therefore  lost  nojop- 
portunity  of  recommending  them  more 
particularly  to  his  attentbn.  Under  Mr. 
Butterworth's  guidance  and  assutancei 
the  elementary  portions  of  mathematiea 
Were  soon  disposed  of,  nor  was  it  long 
ere  the  sublimitieB  of  the  ancient  geo- 
metry began  to  attract  the  attention  of 
his  promising  pupil.  Influenced  by  the 
example  of  his  immediate  neighbours, 
Wolfenden,  Hilton,  and  Fletcher,  and 
no  doubt  biassed  by  the  predictions  of  his 
talented  instructor,  Mr.  Kay's  ever 
favourite  study,  was  ffeometrv  and  its 
applications.  Indeed^  he  mav  be  said  to 
ha?e  deyoted  almost  the  wadb  of  his 
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kinire  to  these  stadies  alone,  for  although 
die  subject  of  mecbanlcs  had  also  its 
attnctioQs  for  him,  yet  most  of  his  in^ 
TesUgatioDS  in  this  and  other  depart- 
ments of  mathematies,  hare  a  decidedly 
fBOflnetrioal  teadency.  His  first  mathe- 
matical eomspondence  appears  in  the 
OnUkmamU  DUary  for  1808,  and  exhi- 
bits no  ordinary  d^ree  of  elegance  and 
iMlity.  In  1810  he  gained  the  second 
prise  awarded  annualTy  by  the  learned 
editor  and  proprietors  of  that  valuable 
periodical,  and  up  to  1816  he  continued 
to  enrich  its  pages  with  many  curious 
atid  elegant  geometrical  and  mechanic^ 
questions  and  solutions.  Mr.  Marrat 
enlisted  his  services  in  the  concluding 
numbers  of  the  Enquirer^  and  in  the 
early  portioa  of  the  x^cTt  Correspon- 
demt  his  name  is  also  of  frequent  and 
napectable  oecurrenee.  The  QemtU' 
Mi'#  Maihematical  Oompanian  was 
his  Ikvviiirito  publication,  and  though 
aetive  business  prevented  him  from  con- 
tributfng  so  largely  as  some  other  corre- 
spondents, yet  nis  communications  ex- 
tend, widi  die  exception  of  a  few 
intenrals,  from  the  year  1808  to  almost 
the  close  of  the  work.  His  most  pro- 
found investigations  relato  to  the  subject 
of  Porisms — a  branch  of  the  ancient 
geometry  to  which  he  had  paid  particu- 
lar attention : — benee  on  the  appearance 
of  the  Prise  question  in  the  Campamion 
for  18d3,  ho  produced  a  solution  which 
gained  Itim  ihe  first  prise,  notwithstand- 
ing that  Gomperts,  Sirapeoo,  Butter* 
worth,  and  Epsilon  were  his  competitors. 
His  contributions  to  the  next  Number 
an  remarkably  elegant,  and  the  solutions 
10  question  603,  604,  and  the  Prise, 
■mtU  the  hi^eat  commendation.  He 
proposed  the  Prise  questions  in  the  Com- 
fsauonfor  1824  and  1825,  the  former  of 
which  rdates  to  his  favourite  subject  of 
Povisas,  and  exhibits  the  complete  com^ 
inaod  he  had  obtained  of  the  ancient 
SMxies  of  iavesdgatioQ.  This  chm  of 
propositions  has  been  slogukrly  unfbr- 
Omfassedly  abstruse-^eas  have 


been  fcmnd  sufficiently  qualified  to 
grwpple  with  its  diflioulties,  and  fswer 
mi  who  have  been  wilUng  "  to  contri- 
bute their  mite  to  the  common  stock.*' 
It  required  the  persevering  ener^^  of 
IKmson  to  clothe  the  <'drv  bones"  m  the 
''Collections  of  Pappus:'^— the  profound 
leseareh  of  Plavfair  was  needed  to  in- 
wffin  thorn  with  life-Hnd  dioogh  the 


labours  of  Wallace,  Brougham,  Noble, 
Galloway,  and  Davies  have  done  much 
towards  marshalling  this  "great  arrav," 
much  more  apoears  to  be  necessary  oe* 
fore  a  successful  attempt  can  be  made  to 
carry  tills  stronghold  c^  the  ancient  geo- 
metry. Simson  in  his  day,  regretted 
that  the  study  of  geometrv  was  so  littie 
cultivated  as  not  to  justify  the  publica- 
tion of  many  of  his  works.  (I)avis9's 
"Geometry  and  Geometers,"  No.  2. 
His  most  valuable  researches  would  have 
remained  a  "  dead  letter "  had  not  the 
munificence  of  Earl  Stenbope,  in  some 
measure,  rescued  tiiem  from  oblivion. 
Lawson  attempted  an  English  translation 
of  die  "  Treatise  on  Porisms,"  but  the 
sale  would  not  warrant  the  publication 
of  more  than  sixteen  propositions.  Play- 
foir  promised  a  continuation  of  his  valu- 
able paper,  but  no  traces  of  it  are  in 
existence,  and  though  the  lUpositorjf 
and  the  MathenuUiciim  have  uded  the 
efibrts  of  later  geometersi  yet  even 
at  the  present  time  the  publication  of  a 
"  Translation  of  Simson*s  Porisms,''  with 
notes,  by  Mr.  Potts,  has  been  postponed 
sins  die  for  want  of  proper  encourage- 
ment. Mr.  Kav  often  lamented  the 
neglect  of  this  branch  of  geometrical 
science,  and  contemplated  the  publica- 
tion of  a  work  on  the  subject  in  conjunc- 
tion with  htt  friend  and  tutor,  Mr. 
Butterworth.  His  predilection  for  geo- 
metry sometimes  led  him  to  overrate  its 
powers,  especislly  when  applied  to  me- 
chanics. A  curious  instance  of  this  may 
be  seen  in  the  solutions  to  question  899 
of  the  Companion,  which  not  appearing 
satisfactory,  led  to  the  solution  and 
remarks  on  pp.  843  —  5,  Comp,  fer 
1819;  and  to  a  rejoinder  from  Mr. 
Gomperts  in  pp.  02d--4,  Comp.  /or 
1820.  In  1824,  Mr.  Kay  re-proposed 
the  <<  Flood  Gate  Question,'^  at  die 
request  of  his  friend  Mr.  Wdfenden ; 
an  able  solution  appeared  in  the  follow- 
ing number  and  confirmed  Mr.  Wolfen- 
den's  result  by  a  different  process.  {See 
Meek.  Ma§,,  p.  466,  v<a.  xlviU.) 

At  twenty  years  of  ago  Mr.  Kay  was 
elocted  constable  of  me  township  of 
Soyton;  an  office  which  he  filled  for 
many  years  with  great  satisfsction  to  the 
authorities.  He  subsequently  became  a 
manufacturer  of  cotton  cloth,  and  at  the 
time  of  his  decease  bad  been  the  over- 
seer of  tUe  poor  of  Royton  for  several 
years.    He  died,  Btnoerely  regretted  by 
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all  who  had  the  pleasure  of  his  acqaaint- 
anee,  on  the  3Ut  of  December,  1824,  in 
the  43rd  year  of  bis  age.  His  remakM 
were  interred  in  Boyton  church-yard, 
and  the  spot  where  they  rest  is  marked 
by  a  plain  stone  bearing;  the  following 
inscription : — 

In  M%theiaAtiM  foared  hU  noble  niiid; 
Peace  robed  his  soul :  he  felt  for  •llmankJDd. 
He  loved  true  'rtrtue,  but  disliked  vrin  pride ; 
!nuth  i»u  his  afam  And  ReaMm  was  his  guide. 

PMtseript, 
The  following   scrap  may  not  con- 
tain the   best  poetry  imaginable,    but/ 
if  you  consider  the  sentiments  worthy  of 
preservatiQD,  it  is  at  your  disposal. 

XLEay. 

re  au  JRanory  of  Tohn  BuUefmrth,  the  eelOrattd  ^ 
MaOmaHcian.  ^ 

Though  poor  through  life,  and  oft  by  want  op- 
Yet  with  bright  tilenu  Batterwortta  waa  blest, 
And  in  chiU  peverty  those  talents  shone, 
Like  radiant  star  beams  in  the  ftigi^  aone. 
He  was  a  genius  bright,  whose  leisure  time 
was  hallowed  by  pursuits  the  nwst  subntne; 
He  soared  to  abstruse  science,  and  waa  tbeie . 
A  thing  of  gloiy,  radiant,  rich,  and  tare. 
inere,  In  deep  moslngs  he,  by  reason's  light, 
Withjadgment's  aid,  sought  pieefous  trmhs  aAd 

pright; 
And  i«  his  skilful  search  failed  not  to  find 
These  everlasting  diamonds  of  the  mind  ; 
With  them  he  graced  the  matheinatic  page, 
And  with  geometry  surprised  the  age. 
Thoqgh  bright  in  science,  yet  not  there  alone  ^ 
He  glow'd  In  virtue.  In  religion  shone ; 
Felt  for  his  fellow-men  as  all  men  should. 
And  raak'd  himeetf  amengat  the  wiae  and  good. . 
Though  scanty  were  his  meana,  yet  he  waa  ftea. 
In  soul  the  very  source  of  charity : 
His  bounty  came  not  like  a  summer  flower 

But  like  the  Christmas  rose,  whose  humble  form 
Gives  its  sweet  glories  to  the  gloom  and  storm, 
"With  cautious  step  the  haflowed  path  he  trod 
Tkat.leads  the  €2hristlan  salbl7to  liia  Qodi 
Cheer'd  on  bv  virtue,  well  this  course  he  raq. 
And  gaJn'd  the  prize  high  Heaven  holds  out  to  man.' 
Tis  flnlsh'd  now,  the  pilgrim 's  gone  to  rest :  ^^ 
Jkkt,  as  the  sun  leaves  glory  In  the  west, 
A  aoeoe  of  gcandeur  he  has  left  behind. 
The  bright  effusions  of  his  radiant  mind. 

Eoyton,  Oldham,  Jan.  S,  1846.    '**"*  TAYioa, 


PAXPAA^nONg  worn  CAJblFOmOA* 

8fr/-*I  ted  betting  a  Mnsion,  mou^. 
iMdhiff  a  wmtt,  andnflroads  aa  ezpMsd 
■ttperrtltMNi :  I  amtharefora  on  tbepotetttf 
itartiiig  for  tha  gold-diggiog  pi  CaNfonifa, 

«* baaatifid"  and  ^pvui'*  nKKntUne/') 
where»  I  hope,  notwithstanding  yonr  ear- 
respondent  Osig'a  naean  opiafop  of  tkem^ 
to  torn  myengioeering  and  mathematical 
aeqnhiements  to  some  litUe  advantage. 


I  am,  in  fact,  at  present  in  treaty  with, 
ibe  Guardians  of  an  Agrienltaaai  Unkni>  in 
the  Meditercanean  «oimfciea>  far  fiftj  lads,* 
who  are  to  be  bound  to  me  as  appfentioea 
fun  the  term  of  seven  years,  to  learn  the 
art  and  mystery  of  gold-dig|^,  and  I  hope 
talie  off  befoie  many  weeks  areovei^.     '  ^ 

Uniier  these  efrsmistaneei*  iam  ef  (mMiM  ^ 
ontbekiek-outferaU  possible  •uhfermatloii' 
on  tbe  suhjecfrof  TVaiasKtlaufieiDdNiiHgrftna 
finding  the  fbUowing  passages  in  a  lender  ef 
te-day's  TfMM,  which  ^  net  qn^  eUoNJ 
in  with  m^preeoneeivedeptniens,  I'^ttifoftt 
to  apply  to  yon  for  enfa'ghtenment  and  ad-i 
rloe.        '•  -•••  i 

^'  Hydrahlid  rsn»,'  BrattiKh  prtsses,  and* 
efsry  kUd  of  engine,  with  or  witbentateaibi^ 
were  made,  shipped,  and  employ^  to  pnmp 
ibe  greedywansrs  Otit"  '  ». . .  .^   .. 

^^Bot  raas  and  ptesses,  tiM>«gh  they  eo\M 
dnin  off  water,  eonld  not  oreate  gold/'^  "  ^ 

New,  8lr,  wbat  I  WMtt  tn-kno^,  !#/  iifMi^ 
tbsr  yottwoiadreeoai;ttieadme«y  telMlbi^' 
with  me  a  Bramab  press,  and  Isf^DMSio- 
ram  for  the  purpose  of  draining  my  '^dlgw- 
ghiga"- In  ease  of  the^  bttdMoU  \  mA^l 
M  take  them  oat,  what  is  the  belt  ^n^yvf 
applyhig  ttksm  to  drafaiing  purpoees? 

To  my  limited  understandlngv  tt  seeinr 

hardly  worth  wldle  to  fetoh  the  water  for  a' 

Bramah  press,  from  the  bottom  of  a  iriSlief 

and  If  there  were  a  sntteieiit  wirtmA  >of 

waterwithbot'dne'sdlgging  towdilr  Ahydmu^ 

lie  ram,  I  shonld  hkW  Agafht  the  beei  vc^y 

WMldbe  to  let  it  rttn  ont  tinliUpedcd/inw' 

stsad  of  fereing  a  part  of  It  «p  to  m  ii^ter^ 

level'}  bntof  eeiiiie,  yotraadtiie'^ninweiHir' 

know-beat.  -"  ■  •»  *..m. 

I  iwialA,  Sbr^  y<teft;  &04,        ^ "    > 

■■■  J.«.     • 

#annaiyl»,  rtBt.    • 

P.S.  Would  not  a  cheese-press,  and  t' 
Leicestershire  ram,  with  which  my  friendly 
the  Guardians,  could  supply  me,  answei^  tli« 
purpose  as  wdl  ?  '      .       .       ' 

JJBW  GRBAT  SEAL  OP  IREiAKlb.  ;  '  . 
It  Is  not  often  that  we  have  occasion  to  qongnta* 
late  that  portion  of  the  Irish  cxoctftire  tfAtmsteff 
with  the  Isiua  tt  patenta  an  its  >easi|iesi<tfk» 
hahita,  «r  Irishmen  txk  geneial  with  Mk^g  t|M  \  " 
in  anyinatter  of.  practical  improvem^i^-  In  » 
present  Instance,  however,  we  havs  to  BWarft',^ 
the  DuUUn  effiolals,  flie  meiic  df  being  thaiiiaritf 
^▼ail  thenaeUes  of  that  veiy  Talnahle  a«oei|S<H»  te 
our  store  of  usefUl  substancs— gutta  percha^  14^ 
people  who  hare  had  anything  to  do  with  patent*, 
are  awam  that-  the  fmnietalen  «f  thelcW  grnM 
seal  has  besn  htther^  made  iA  a  foct  ^  wax,  (MEm^ 
sive  both  to  the  smell  and  touch,  and  of  sp  brittle  « 
nature  as  scateely  to  bear  carriage,  and,  above  aQ, 
*'  used  to  file  melUng  meod."  Instead  ef  fliis,  gaMn 
PBfeha  ia  now  us<sd«  and  with  maatCsst  adMuHaao. 
The  gutU  percha  seal  posseasei  a  baldness  aaa 
sharpness  of  outline  which  we  havd  seldom  seen 
equalled  even  la  the  ehoieest  medsOs.  We  hepe  to 
see  it  soon  adopted  alio  for  the  English  and  Soottith 
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mSFOKr  OK  VHS  BXPL08I0N  OV  THS  STEAMBOAT,  "  EDWARD  BATES,"  ON  THE  MISSISSIPPI 

'  miTCKv  Avouar  Iftm,  184 S,  made  to  the  st.  lotjis  association   op  steamboat 


Hie  Edward  SaUi  baa  time  doable 
floe  boikira,  30  Cset  in  leiigUi»  aiid42  mchea 
i»  diaipfitor ;  ilqea,  16  inches  in  <Uameter» 
■U.  made  of  iron  one-^iii^vrth  of  an  inch  in 
tjicknesa,  and  bave  bem  in  use  only  since 
the  1st  of  March  last  The  iron  is  of  e 
good  qnalitj,  and  the  workmanship  nnques* 
tionable. 

The  dianseter  of  the  safety  yal?e  is  found 
t«  be  3f  ^  inches ;  the  weight  of  the  tal? e 
and  lever  is  132  lbs. ;  the  pea  hanging  on 
the  lever  weighs  109  lbs.,  and  waa  found 
attached  to  the  lever  at  the  distance  of  13 
spaoea  or  leveragaa  from  the  safety  valve  j 
and  that  the  extra  lead  weight  and  wrenches 
attached  to  the  aafety^valve  line,  at  the  time 
of  the  catastrophe,  weighed  42  lbs.,  and 
wicre  16  spaces  or  leverages  from  the  safety 
valve. 

Vnm  the  above  data,  it  is  aacertained 
that  the  weight  on  the  safety  valve  was  equal 
to  a  presswe  of  206  lbs.  to  the  square  inch, 
withont  caloalating  the  friction  of  the  pul- 
leya  over  which  the  line  attached  to  the 
aafety  valve  was  passed. 

From  the  statements  of  the  witnesses,  it 
appears  that  about  4  o'clock  in  the  morning 
of  Saturday,  the  12th  inst.,  when  at  the  bead 
of  Weetport  shute,  a  short  distance  below 
Hamburg,  both  flaes  of  the  larboard  boiler 
oolUpsed  immediately.  James  Doaahoe» 
chief  engineer,  and  George  C.  Ambrose, 
assbtant,  being  on  duty  at  the  time.  That 
at  the  time  of  the  explosion  the  fires  were 
full ;  the  fire  doors  and  flue  caps  closed ;  the 
doctor  and  pumps  stopped,  and  a  weight 
on  the  aafety  valve  equal  to  a  pressure  of 
206  Iba.  to  the  square  inch. 

It  also  appears  that,  for  the  last  nine 
Biles,  the  two  engines  had  been  worked 
slow  and  fast  alternately ;  that  steam  had 
been  blowing  off  occationally  while  running 
slow ;  that  Uie  engineer  told  the  firemen  to 
above  up  the  fires,  and  that  the  safety  valve 
was  shut  down  twice  within  a  few  minutes 
previous  to  the  explosion,  and  that'*  the  lofi 
loae  he  shmi  it  dowu^  ih$  accident  ht^* 
pewcd^'*  to  uae  the  language  of  the  assistant. 
From  a  particular  examination  of  the  flues, 
after  the  oollapee,  it  appears  that  the  rivets, 
where  the  sides  have  been  forced  together 
in  several  places,  have  made  indentations 
pbdnly  discernible  on  the  outsides  of  the 
flues,  from  which  fact,  as  well  as  ftrom  the 
peculiar  ahapes  into  which  the  flues  are 
warped  and  twisted,  it  is  plainly  indicated 


that  a  portion  of  the  flues  were  red  hot  at 
the  time  of  the  explosion. 

From  all  these  circumstances,  the  follow- 
ing cpnclusiou  has  been  unanimously  ar- 
rived at,  that  the  disaster  was  caused  by  the 
water  being  too  low  in  the  boiler,  and  by 
the  unusual  head  of  steam  accumulated  by 
overloading  the  safety  valve,  increasing  the 
Area,  and  shutting  off  the  supply  of  water 
from  the  pumps ;  and  that  these  cawes  are 
to  be  attniuted  to  the  reeklesmeu  or  tm- 
prudent  management  of  the  chitf  engineer 
on  duty. 

The  time  that  dapsed  between  the  moment 
the  doctor  waa  stopped  and  the  explosion,  is 
stated  by  the  only  witness  who  was  aware 
of  the  fact,  to  be  about  one  minute.  This 
may  be  true ;  and  if  so,  it  only  goes  to  prove 
that  the  best  boilers  cannot  be  trusted  even 
that  short  period  of  time  without  a  proper 
supply  of  water  to  keep  the  flues  covered, 
and  preserve  them  from  the  acdon  of  the 
fires  beneath. 

If  the  boat  was  '<  in  the  habit  of  rolling 
very  much,"  as  represented  by  the  sssistant 
engineer,  then  it  would  have  been  the  duty 
of  an  engineer  to  have  closely  watched  the 
water  in  the  outer  boilers,  and  if  he  found  it 
scant,  he  should  not  have  had  such  heavy 
fires  as  were  evidently  under  these  boilers  at 
the  time  of  the  collapse. 

The  pilot  and  assistant  engineer  express 
the  opinion  that  the  boat  was  trim  at  the 
time  of  the  explosion,  but  the  position  of 
the  floes  aa  found  by  your  committee  does 
not  corroborate  this  statement.  The  com- 
mittee found  the  collapsed  flues  lying  in  an 
oblique  position,  with  their  tops  leaning  to 
the  larboard  side,  and  their  bottoms  to  the 
starboard  side  of  the  boiler,  thus  clearly 
indicating  by  their  position,  in  the  minds  of 
your  committee,  that  the  boat  was  careened 
to  the  starboard  when  the  explosion  took 
place. 

This  Assodadon  has  repeatedly  asked  of 
Congress  the  passage  of  a  law  restricting 
engineers  to  the  amount  of  pressure  that 
should  be  carried  on  boilers  on  board  of 
steamboats,  but  have  thus  far  failed  to  effect 
so  desirable  an  object.  Had  a  law  of  this 
kind  been  passed,  with  proper  and  adequate 
penalties,  the  design  of  the  Association  could 
have  been  fully  carried  out,  and  thereby 
have  amply  secured  to  those  travelling  on 
our  western,  waters  their  lives  and  property. 
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Matthsw  Kirtlky,  Dsrbt,  Enoikkbk, 

far  certain  trnprovemewU  in  the  manti/ac- 
ture  of  railway  wheels.  Patent  dated  Jolj 
11,  1848. 

(Hakn. — ^Forming  ban  of  iron,  by  rolling^, 
with  angular  ends,  suitable  for  the  spokes 
of  railway  wheels. 

Jbssb  Ross,  Liioasna,  Aosnt,  for 
improvemente  in  apparatuefor  dialing  and 
other  agricultural  purpoeee ;  part  qf  which 
improvements  are  tqfplieable  to  propelUng 
MMslr.    Patent  dated  Joly  II,  1848. 

Ckume.'-The  combinatioa  and  arrange- 
ment of  mechanical  parts  in  a  dibbling  and 
sowing  apparatus,  whereby  both  operations 
are  effected  at  the  same  tisae.  2nd.  The 
arrangement  and  combination  of  seTcral  of 
tiiese  apparatuses  in  a  frame,  to  be  drawn 
by  horses,  and  in  connection  with  cranks 
and  toothed  gearing,  so  that  they  are  alter- 
nately plunged  into  the  ground  where  they 
deposit  the  seed,  and  lifted  out,  the  earth 
b^ng  filled  in  afterwards  by  any  suitable 
means.  3rd.  The  application  of  the  pre- 
ceding mechanical  arrangement,  for  raising 
and  lowering  the  dibblkig  apparatuses  to 
the  propulsion  of  vessels  by  causing  a  series 
of  Tertieal  paddles,  placed  on  either  side  of 
the  Tcssel  at  the  bow  and  at  the  stem,  to  be 
thrust  into  the  water,  drawn  backwards, 
lifted  out  and  brought  back  into  their  ori- 
ginal positions.  And,  lastly,  cauung  the 
paddles  to  feather  when  they  are  no  longer 
acting  against  the  water. 

Fbliz  Alexandbe  Tbstud  Beau&b- 
OARD,  Paris,  engineer.  For  improvemente 
in  generating  steam,  and  in  the  means  qf 
obtaining  power  from  steam  engines.  Patent 
dated  July  11,  1848. 

No  daUns  are  given  in  this  specification, 
nor  any  distinct  and  clear  statement  of  what 
the  *'  improvements"  are  which  the  inventor 
claims— a  defect  which  has  before  now 
proved  fatal  to  many  a  patent.  What  the 
subject  of  M.  Beauregard's  invention  is  we 
know  well,  for  we  gave,  a  good  while  ago, 
a  full  description  of  it  in  our  pages  (vol. 
zlix.,  p.  411,)  translated  from  La  Presss; 
but  we  are  bore  speaking  of  it  as  legally  pre. 
seated  to  the  judgment  of  the  British  pub- 
lic, in  fulfilment  of  the  conditions  imposed 
upon  the  inventor  by  the  terms  of  his  patent. 
It  is  based,  as  our  readers  may  remember, 
on  the  remarkable  phenomena  attending 
fluids  in  a  spheroidal  state,  discovered  by 
M.  Boutigny,  and  noticed  repeatedly  in  the 
pages  of  this  JournaL  The  invention  was  in-  - 
vestigated  and  fkvourably  reported  upon  by  a 
committee  of  tiie  Societi  d^  Encouragement, 
and  was  regarded  by  many  eminent  engineers 
as  a  most  ingenioiis  application  of  a  novel 


and  important  fisctin  the  generation  of 
steam.  Strong  doubts  were  neveithekss 
entertained  and  expressed  by  some,  which  it 
was  expected  the  specification  would  go  far 
towards  removing.  We  regret  to  say  that 
it  will  do  nothing  of  the  kind. 

It  is  altogether  a  most  unsatlsfiwtory  aiblr, 
owing,  apparently,  to  some  want  of  masterj 
of  the  subject  on  the  part  of  M.  Beauregard 
himself,  but  more,  to  ignorance  of  our  lan- 
guage, i^Soms,  and  forms,  and  to  gross  inca-> 
padty  on  the  part  of  those  who  have  under- 
taken to  be  his  interpreters  on  this  occasion. 
M.  6eaurq;ard  is  in  tiie  case  of  a  man  of  weak 
sight  trying  to  see  better  through  bad  spec- 
tacles. He  is  made  by  his  translator  to  say, 
that  his  *'  machine  '*  consiste  of  certain 
** princ^les,'*  though  no  "  machine"  is  men- 
tioned in  the  title,  and  <' prlndpies "  ia 
any  shape,  are  notoriously  not  patentable 
matters.  Again,  we  ate  told  that  ''the 
phenomena  presented  by  bodies  In  a  sphe- 
roidal state,  is  the  basis "  of  his  inven- 
tion, and  that  he  employs  what  he  terms 
indiscriminately  **  chloric  de  calcium,*' 
**  chloric  of  calcium,"  "  chloris  of  caldun^" 
and  ''chloride  of  caldum  caldn^."  Of 
blunders  such  as  these  there  is  no  end ;  and, 
what  is  worst  of  all,  no  person  of  ordinary 
information  and  ability,  supposing  he  were 
able  to  grope  his  way  through  the  bad 
English,  bad  grammar,  and  bad  translation 
in  which  it  abounds  (of  all  which  the  law 
would  take  a  charitable  cognizance),  could 
tell  from  the  specification,  without  the  aid 
of  lighte  from  other  quarters,  (such  aid  as 
the  law  will  on  no  account  admit  oQ  what 
the  "nature  of  the  invention"  and  "the 
manner  in  which  it  is  to  be  performed*' 
reaUy  are. 

Jban  Louis  Lamsnaudb,  formerly  of 
Passage  Jeoffroy,  Paris,  now  of  315,  Oxford- 
street,  London,  fbr  a  new  process  qf  t^* 
plying  or  fixing  Utters  qf  metal  upon  gtaia, 
marble,  wood,  and  other  substances.  Patent 
dated  July  18,  1848. 

The  letters— which  may  be  cut  out  of  thin 
metal,  or  made  by  electro-deposition,  and, 
if  preferred,  may  be  gilded  by  cisctro-deposl- 
tion,  or  have  enamdled  suriboes  produced  up- 
OB  them— -are  affixed  to  the  surfaces  above- 
mentioned  by  the  following  compositiona 
or  mixtures  :-~15  parts  of  copal  varnish, 
5  parte  of  fat  oil  ("  say  linseed  oil  lithaige, 
Commonly  called  drying  oil"),  3  parte  of 
oil  of  turpentine,  2  parts  of  sfsence  of 
turpentine,  5  parts  of  animal  glue,  dissolved 
in  a  water-bath,  and  10  parte  of  hydrate  of 
lime.  Or,  15  parts  of  sandarac  and  galipot 
resin  varnish,  5  parte  of  drying  oil  ("  lin- 
seed oil  litharged"),  5  parts  of  oil  and  es- 
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aeace  of  tmpentiiie  mixed,  and  5  parts  of 
marine  glne ;  these  ingredients  are  mixed, 
and  then  10  parts  of  Spanish  wliite  and  dry 
white  lead  are  added.  Or,  15  parts  of  copid 
varnish  and  gnm-hic  mixed,  5  parts  of  drying 
Unseed  oil,  S  parts  of  a  solution  of  India- 
mbber  or  gntta-percfaa,  7  parts  of  oil  of 
tar,  and  10  parts  ol  Roman  cement  and 
placter  of  Pisris,  in  powder  mixed.  Or,  15 
parti  of  copal  Tarnish  and  oolophane,  resin, 
5  parti  of  oil  and  essence  of'tarpentine,  2 
parts  of  isinglass  in  powder,  3  parts  of 
&on  fittngs  sifted,  or  blacksmiths'  dndezs, 
and  10  pvrts  of  washed  earth,  or  ochre,  or 
rottea«stone» 

Claim.— I.  The  seenring  or  fixing  thin 
mfty^W^  lelten  on  glass,  marble,  stone,  por- 
eekiDv  wood,  metal,  crystal,  or  any  other 
hard  and  smooth  snifaoe,  wi^ont  the  use  of 
iPft«iK<»  fastenings.  %,  The  making  thin 
letten  of  nurtal,  and  coating  them  with  an 
enamel  sufaee  ef  any  colour ;  also  letters 
made  by  the  eleetro-galvanis  prooess,  or  let- 
ters gilded  by  the  dectro-galTanic  process, 
and  of  fixing  the  same  by  the  compositions 
ht/nbk  named.  3.  The  compositions,  named 
in  this  spedfication,  as  applied  to  affixing 
letters  on  the  surCsces  of  the  within-named 
materials.  4.  The  yarious  materials  in  these 
eomposltions,  with  the  solvents,  in  any  pro- 
portions, as  applied  to  the  purposes  of  af- 
fixing letten  on  the  polished  surfaces  of  the 
mateorial  herein  named.  The  3rd  claim  is 
inconsistent  with  the  title  of  the  patent, 
which  is  Ibr  "the  prooem  of  applying  and 
fixing"  only. 

WXLLIAM   BnWABD  HOLLANDS,  73,  Re- 

genft's  -  quadrant,  dentist,  and  Nicholas 
WHTTAKEm  6ke£n,  15,  Waltou  •  placc, 
Chelsea,  gentleman.  For  a  new  manu/aC' 
ture  of  BHiJIcialJuel  in  blocks  or  bmp9. 
Fktent  dated  September  4,  1848. 

This  invention  consists  in  the  manufac- 
ture of  artifidal  fuel  into  lumps  or  blocks 
by  employing  plaster  of  Paris,  caustic 
cements  and  water,  combined  with  small 
eoal,  and  with  or  without  other  materials, 
in  order  that  the  cementing  matters  of  the 
canalic  cement,  and  the  hardening  character 
of  the  gypsum  may  set,  crystalise,  and  hold 
tlie  smidl  coal  In  concrete  masses.  And 
when  the  lumps  of  coal  are  liable  to  beeome 
firiaUe  and  decrepitate  by  exposure  to  the 
atmosphere,  in  coating  their  surfisces  with 
oiL  When  it  is  desired  to  produce  a  fuel 
eaaQy  V^^««f"*m*j  it  is  proposed  to  mix 
with  the  substances  before  named  any  salt 
containing  a  large  quantity  of  oxygen,  such 
M  nitrate  of  soda,  or  potash,  or  chlorate 
or  chxomate  of  potedi ;  or  instead  of  these, 
when  the  fuel  is  to  bum  slowly,  alum  is  to 
be  aabatituted,  and  when  it  is  to  bum 
Wghtity,  rock  or  oominon  salt 


The  mode  of  manufacturing  this  fuel  oon- 
sists  in  mixing  up  the  following  substances 
in  the  same  manner  as  mortar,  and  in  the 
proportions  by  weight  annexed  thereto  re- 
spectively; calcined  gypsum  140  parts, 
caustic  lime  17,  ground  alum  17,  aluminous 
day  28,  small  coal  2240,  with  the  requisite 
quantity  of  water.  This  mixture  is  moulded 
into  suitable  lumps  or  blocks,  which  are 
afterwards  dried,  and  when  dried,  dipped 
in,  or  brushed  over  with  linseed  or  other 
oil. 

C/etnw.— The  employment  of  gypsum, 
caustic  lime,  or  other  caustic  cements  before 
mentioned,  combined  with  water  and  small 
coal,  with  or  without  other  materials,  to 
produce  concrete  blocks  or  lumps  of  artifi- 
cial fud ;  and  coating  the  surfaces  of  these 
lumps  with  oil. 

Richard  Roberts,  Globe  Works,  Man^ 
Chester,  engineer.  For  certain  improve^ 
ments  in  and  applicable  to  clocks  and  other 
time-keepers^  in  machinery  or  apparatus 
for  winding  clocks  and  hoisting  weights, 
and  for  effecting  telegraphic  commwnica- 
tions  between  distant  clocks  and  places 
otherwise  than  by  electro-magnetism.  Pa- 
tent dated  July  11,' 1848. 

The  specification  of  this  invention,  whidi 
occupies  eighteen  skins  of  parchment  and 
eight  sheets  of  drawings,  is  of  such  great 
length,  and  of  so  complicated  a  nature,  as  to 
prevent  us  from  devoting  to  it  more  of  our 
space  than  is  suffident  to  give  the  claims, 
which  are  as  follows : — 

1.  An  arrangement  and  combination  of 
apparatus  whereby  tidal  power  is  rendered 
applicable  in  effecting  the  motion  of  clock- 
work and  other  machinery. 

2.  An  arrangement  for  driving  the  strik- 
ing and  going  hand  from  one  spring  or 
wdght,  and  for  overcoming  the  difficulty  of 
the  guide  pulley  in  turret  and  other  docks. 

3.  A  mode  of  causing  the  time  indicated 
upon  the  did  of  one  dock,  to  be  indicated 
simultaneoudy  upon  a  number  of  dials 
placed  at  a  distance ;  and  its  application  to 
purposes  of  telegraphic  communication* 

-     4.  An  arrangement  for  imparting  equi- 
motive  impulses  to  timekeepers. 

5.  A  method  of  causing  the  hand  or 
index  to  more  a  distance  corresponding  to 
the  number  of  osdllatii>ns  of  the  pendu- 
lums. 

6.  A  combination  whereby  pocket  and 
box  chronometers  are  made  to  beat  dead 
seconds. 

7.  An  arrangement  fbr  reoording  the 
duration  of  an  occurrence  without  interfer- 
ing with  the  other  movementa  of  the  time- 
keeper. 

8.  Certain  impioTements  in  the  oompcn- 
lating  balaooes  of  dironometen* 
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9.  A  cydpram&c.  aSalv  (TJtki?  4i«l  Mid 
hand  both  traotparent^ 

10«  The  aniptojiMQt}  of  tpothed  aeotors 
for  effecting  atriking  in  clopkf-  ; 

11.  A  chronometer  with  eqaimotivQ  ea« 
capementat  whereby  iti  madianigm  ia  roadp 
to  act  with  greater  aoauacy, 

12.  A  JDode  of  hardening  apd  ^awaliip- 
taring  the  diala  of  time-keepersu 

13.  A  w  normal  drill." 

14.  A  gauge  for  aaoertainlngihe  sizM  of 
the  different  parta  of  tine-keep^ra. 

JosxPH  Si^NsoN^  of  NorthamptOAi  engi« 
neer.  For  improvement9  i»  steam  tngineM 
tmd  hoikrt^  ports  qf  which  imprwiBmentt 
are  aUo  offlicable  to  other  motive  machU 
nery.    Patent  date4  July  1 9, 18^8. 

CKaima.*— 1.  The  rotary  engine,  aa  deacribed 
in  thepecnUav  arxengeinent  and  combuuu 
tion  of  parts  of  which  the  same  oonai&ts 
(bnt  withofut  claining  apy  of  them  indlTidn- 
ally  and  separately) ;  and  also  three  aereral 
modifications  thereof. 

2.  An  hnnroTed  rotary  emlasion  enginet 
aa  described,  in  so  far  aa  rqgarda  the 
employment  therein  of  two  steam  wheela, 
one  attached  to  and  refoWiag  with  the  axia, 
and  the  other  taming  freely  upon  it.  And 
in  so  far  also  as  regvds  the  indenting  of  the 
inner  facta  of  the  edgea  of  the  wheels. 

3.  An  improved  oscUlatiitg  engine,  aa 
described »  in  so  far  as  regards  Ihe  cross*' 
head,  D,  and  a  frame  in  which  it  slides. 

4.  Several  improved  methods  of  con- 
structing boilers  represented  In  drawings 
from  fig.  13  to  fig.  36.  both  inclusive,  and 
as  described,  in  so  far  as  regards  the 
increased  amonnt  of  fire  and  floe  surfaces 
obtained  in  each  case»  and  the  pecnGar  ar- 
rangements by  which  such  increase  is  effected. 

5.  A  self-acting  damper,  as  described. 

6.  An  arrangement  for  heating  the  feed- 
water  of  condensing  engine  boilers,  as  dea- 
cribed, 

7.  An  arrangement  for  facflitating  the 
condensation  of  the  exhaust  steam  in  con- 
densing engines,  as  described. 

8.  The  employment  in  locomotive  engines 
of  two  boilers,  placed  and  connected  aa 
described* 

9>  An  arrangement  whereby  the  steam 
ssning  from  the  boilers  of  locomotive  en- 
gines, ia  csnsed  to  pasa  through  a  case  placed 
within  the  amoke-boz,  before  passing  to  the 
working  cylinder,  as  described. 

10.  An  improvement  in  gange-cocks,  aa 
described. 

11*  A  mode  of  strengthening  ateam  pipes 
by  tension  rods,  as  described. 

12.  An  improved  cooking  apparatus,  aa 
deacribed,  in  so  far  as  regards  the  boiler 
and  the  parta  immediately  connected  there- 
with and  dependent  thereon. 


13.  vTbe  esRployPi^t.of  ateam.  0Dgiiies  to 
work  from  a  .fliat^noe..  ihiicshjng,  and  othar 
agrici^tural  Wchiuea.thmugfi  ^(le  mcdtiUB 
of  coodenswH  aif.wd  ei»|s4ftp,wheehi  (or 
other  €4]9lviaenti;niMM:)Mne9)i,^MQ^  .de- 
scribed.     .  7.  '      t      .    ..!l.  -    '■  MJblu '•.'-. 

14,  The  ^id^tftUoOiPfeo^iwi^. other 
atea^L  j^ogipaa.tfl  V^fk  oMainJASiof  elostiie 
light  from  n^Wa  (a  maiinor  dascfibed. 
And      .  .  :    ,.:  V  ..'..   . 

16.  An  arnu^t^ieD^  wherehg  ifbn  air* 
pump  may  be  dispooa^  with  in  ^ippdendng 
engine?,  pK  ^V^eaft  ua^,/rf  i^u^  waU«r 
dim^naiov  thmi^  MO^,  .itf,  iH^^yo^,  ,d€%> 
cfibed  .  -.,.■  ..   1  '•     .    '  »'.^ 

^S^ieral  of  these  improTenMluU  aeemio 
ua  of  great  valuer#n4  io  m  jfut^fe^upiiMr 
we  ihi^  #vtt  A  f hU  .«cm«lk  f^  ^k^mil 


.  BBcmr  AifEBadaarLiftAirHitTS*' 

'     [Selected  Crom  the/Aaa^^iii  /oHrnai^' 

Hammbr.    Lewis  mm*      .;:;,... 

Thansitiwa.  of  thif  i|if<mtk>Q\.o«Mittf  in 
io  ooisibiidog  a  attain. ooriw^iri^  th* helve 
or  lover  of  a  ha9ii9 W»  and  Msfrtea  Iho  ham- 
mer  and  fuloru|si,.th%t'Wl^n  the.  ateaa  ia 
let  in  under  the  piat«i^  H.  al^^  Vlt  vp  tho 
hammer,  and  whan,  the. exhaust  vahe  ia 
opened,  the  piaton  wW  he  >^  liberty  to  bo 
carried  dpwn  by,  the. weight  oif  ihe  hiimmer, 
the  fteam.  aud  exhaua^^  sUfk  yatves  being 
operated  each  by  a  sep«ra^  arm,  on  the 
shaft  of  the  helve  or  levari  |wd^  the  ends  of 
these  two  arms  being  so  oiTU^Mted  fiiih  the 
valve  rods,  by  abts,  which  par,mit  tho  araaa 
to  move  for  some  distanoa  befqro.lkbey  begin 
to  act  on  themlveatso  Muit  the  hammer 
ahaU  nearly,  reach  the  end  of  it|  downward 
motion  before  the  steam  .valvAis  openod,  to 
admit  steam,  to.  prpdno^  tho  nail  vpwacd 
motion ;  and  so  of  the  eghaus|  valve  diuriog 
the  upward  motion  ^f.^^be.hainmeri  the  ad* 
mission  of  steam  to  the  steaifi  valve  heiof 
governed  by  a  alide  vg^lvf,  that^commaoda  a 
ateam  port  in  a  plate  impaedia^y  above  the 
ateam  valve,  aad  .o^perated  by^hanid,  by  meana 
of  which  the  attendant  cen.  i^rt  and  stop 
the  hammer  at  any  .time»  ai^d  at  any  portion 
of  ita  motion.  .  Au4  the  biVenkion  alao  con- 
aists  ia  oombining  with  the.  hammer,  thua 
operated,  a  slide  plate  w|th  a  port  in  it« 
under  the  steam  valva»  and  a  U^e  plate  on* 
der  the  exhaust  vaLva }  so  that  Uie  attendant 
can,  by  sliding  these  platest  by  a  serew  or 
lever,  cause  either  the  steam  or  exhaat  valvea 
to  open  or  close,  sooner  or  later,  and  thua 
regulate  the  length  of  stroke  of  the  ham- 
mer. 

Chim.--**  What  I  claim  is  the  arrange- 
ment of  the  vertical  single  acting  ateam 
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mijtiitef«aMuma\h'mt4e$(ifibei,  when  tbis 
it  cdi^iheil'  WItlj  f he  hMv 6  or  lev^r  of  the 
haiauer,  %  ViMhA^'or  IbfT'irdcktr  on  the 
er6u^hfika,  fihSm^  jditfteaiinlM,  rabstan* 
tlsllj^  u^fesetibed.  :  Aktf'tlie  ultding  j>l«tefl, 
or  regelating  vaWes,  below  the  steam  and 
exlic(iit>M¥et;iti  '<^6taib&dfit{b)i'^rftb  the  en- 
lii»€;tib^tbiilSArmidi'  ^  bimtt^  b^We  or 
lever,  tobsanlJWyjr  6i  il^teHbed,  hereby 
the  nan  of  motion  of  the  hammer  can  be  , 
butekttA  6i  ^MtiSukSHflbe  ttt^dant,  at 
|iteMwe,^^i«'Ucattflbeir/>- 

VAenmB'di^OA^.  'Jkt^Hkin  F.  Coittm, 

CloiOT.— *'The  employment  of  a  retort, 
widi'4ite'WM3ehI'1Mrtil«far  ebnt^ibg  ffae  ma. 
Ifeiial'  for  ffteienling  nested  tflfrftice  to  the 
rosiB  tnd'Uir  tr  either  inbtiabee  lo  h^  gtsl- 
fied  M  it  deaeendafrom  the  reaerroir,  as 
dcacribed,  whereby  the  required  sarface  ia 
cbtiintdito-laiQift  tihfl 'pvodnetJoa  of  gas 
vith.eoonqmy,  and  by  whicl^  alsQ  the  lab- 
Btande  or  substances'  from  which  the  gases 
«%  X»h$  ^toAlced  W^ctoptXM  to  pa*  over 
aad  arovnd  the  heated  lunboei. 
'  •^'l^eMikfrflitiitg  Ih^  rteeiNofror  vase 
«r  orali  tiinferiil  «boftf '  ttie  %«ti«Al  braneh 
nf  li^i«to»»;  iHd  moMiM  With  the  stove 
^  AMicOM&i  dObtttVM;  atfieoaneetlBg  this 
tptatHtM  vttM^  Mf  UtAAa  df  apipe  which 
^tfpMi4rods'tM^lnt^'fhd^dCter  eii'  described, 
%jr«Mtt»'4»f  ^ft!k  lerf^Miitot  the  weight 
4ft<Mr(fot<^ifc  og  »Wto1tifdtybr^tli  tlie  reser* 
iF«l^«idl4i  f otMg  dd#tt'  the  ertide  Itnaterial 
illlotteTl«lfidilf  bMMh  of  the  retort  to  i^r^* 
^NBttl  ehdldngf^'ot  Ih^'^sUhe  tMebm^dyirig 
t!ib4eit  br»«fythi«e^ilftibh'««rroandi  the 
-MUl^ih^Wdi^tyiliitmiff'dU.,  in  the  re^r:- 

Mij^ifilir}  GMablhirit  €he'  Meelt*  of  tftb 
vfftoft'  witli'tikr  kMet,  b^  eitetidibg  thf» 
^eamMiHSb'-hm/kk)  «ilfH«ly  iatrotHid  the  nect 
oTfU^telMfi  A^  Mifr^iaitetepettit^re  down 
«l^th«  lN>tei^<»ikv  <SV<b<d6#;  and  1^*8  pi^- 
^enf^oi|«(nfte.y«oifi  bxbl&tg  In'fbe^neck 

^  -^fbiiH)».JTiJe  fti^ffio^  ^'r^dUkt&ig  the 
HM^ifly^if  «Mi^«i8teHftI'tJdl  the  t^eort  t^  tftfe 
iBiNitfU4<^  <^fgii«'byi'dAa&WhtBgtheliood 
'6rtbcf^gaiMe«l»l»>lth'eRe'6bck  brSnIv'e  'df 
the  taptAy  ^p^^tyt^K  wblcR  tb«  (h^de 
iMieriirpai^td'' IM  Mt^rt,  ttthe  manner 
tnl^tiiMNnj^alr  aeseKbedj  whet^by  the  cock 
^  ^vl9fl»  oftefleffbf  ttMi  d^jtdent,  and  ebsed 
-by  ^^4%  oV  ^^  hbM.'        ' 

^'AiidyMd^i^tM  fafietltod^df  cohdtnsittg 
and  '#iiUn^'  tttfif  i«4>«ritSe8  from  the  gas, 
hf  coMl^lf  iHfh'  Che  gas  pfpe  a  con- 
deiis^'^tfded'Wifh  tf  tflet^  t^  the  ipray  of 
mt^r  fliidlh^'lMMi^uppfpe'fot  the  di'sehargie 
of  the  condensing  water  and  imparities, 
'vithovl  perinRtfiig  the  eteatie  ofthd  gas." 


For  iMmovBintNts  twrHs  Htdrau. 
Lie  Ram.    Joshua  L.  OnteheL 

C^iifnt.-— '^What  T  claim  as  new,  ra  the  em- 
ployment  of  the  we^hted  dattiodTsphraFm, 
in  combination  with  the  descending  pipe, 
leading  down  into  a  well  oi*  other  reservoir 
of  pore  water,  f^om  which  a  portion  wiB  be 
ndSed'  Ht  etery  hnpnlse  of  the  ram.  i  do 
not  daim  the  tue  of  «  Hezible  dianhrsgm  In 
apparatos  for  raising  water,  but  I  do  daim 
if  at  maling  A  part  of  the  domhination 
neoessanr  to  ^e  rdsing,  and  the  preserving 
itnmizea,  of  the  pore  water,  nnder  the  ar- 
rangement set  forth. 

"  I  aho  claim,  in  combtnatlon,  the  partf- 
oitlar  manner  of  constructing  tiie  imputte 
valve,  with  the  reguiating  plate,  and  the 
holet  Wed  obliquely  through  tibe  rim  of  the 
valve,  in  the  manner  and  for  the  purpose  set 
forth.*' 

For  ah  Tmfiiovkmkmt  ik  Kail'roai) 
BnA^B^i    Jbhn  Lttkaye* 

The  patentee  says, — "The  nature  of  my 
invention  consiits  in  so  constructing  the 
brakes,  that  a  reversed  motion  of  the  wheels 
of  the  car  will  throw  them  out  of  gear,  and 
prevent  their  acting  on  the  wheels  while 
the  can  are  moving  fai  a  backward  diree- 
tibn."      • 

CZaim.<^^'  What  1 61aim  it  the  combination 
end  arrangement  of  the  rubbers  or  brakes, 
the  rubber  caset  or  iftioes.  Joint  pieces  and 
bolt,  with  each  other,  and  with  the  shaft, 
cams,  lever,  bar,  and  bumper,  substantially 
in  the  manner  and' for  the  purpose  herein 
s^t  forth." 

For  ak  IbH^rovbiixnt'in  FrrpariHo 
AKD  CoMPoujrDiNO  CAOtJt'caouc  OR  In- 
pi  A  IttBftRR.     WiHiam  P,  Sly, 

lldt  im^rovettient,  "  consists  in  the  treat- 
ment of  the  compound  of  calcfaied  ma^esia, 
0r  the  carbonAte  of  magnesia,  and  India 
rubber,  by  tubmitthig  the  compound  thus 
formed,  to  the  action  of  heat  or  steani  at  a 
regular  temj^erature,  by  which  ez posture  of 
such  compound  to  heat,  it  will  be  so  ftr 
altered  in  its  qualities,  as  not  to  become 
softened  by  the  action  of  the  sun,  or  of  ar- 
tifidalheat,  ndr  wtllit  be  bj<uHoasly  af- 
fected by  exposure  to  cold.  It  will  loie  the 
aflh^sivenesB  of  India  riitbber ;  it  will  also, 
fn  a  great  degree,  resist  the  action  of  all  the 
known  solvents  of  rubber." 

C7ajt»:*-'**  What  I  claim  is  the  combina- 
tion of  caldnefd  magneiia,  or  the  carbonate 
of  magnesia,  with  India  rubber,  when  the 
fabric  is  cured  by  the  heating  process,  and 
in  cbmbinatioh  therewith,  so  as  to  fbrm  a 
new  fabric,  with  a  compound,  either  in  the 
proportions  abov<^  named,  or  in  any  other, 
within  such  limits  as  will  produce  a  like 
rewft." 


70 


&SCBKT   AXSRICAN   PATENTS. 


Fox    AK    iMPmomRNT    VX  THB  Ma- 

NUTAOTVRiica  Wm   RoPM.     John  A, 


Ctotm.— '*  1.  The  procesB  of  giving  to 
the  wirei  and  strands  a  mdfonn  tension,  by 
attaching  them  to  equal  weights,  which  are 
freely  suspended  over  pulleys  during  the 
mannfactnre  as  above  described. 

'*  2.  The  attaching  of  swivels,  or  of 
pieces  of  annealed  wire,  to  the  ends  of  the 
sfaigle  wires,  or  to  the  several  strands,  during 
the  manufscture  of  a  rope,  for  the  purpose 
of  preventmg  the  twist  of  the  fibres,  as 
described  above. 

*'3.  The  manner  of  constructing  the 
wrapping  machine,  the  head  of  the  hull, 
around  which  the  iron  bar  revolves  by  means 
of  its  collar,  embracing  the  wire  rope  firmly, 
and  bearing  against  the  wire,  which  is  being 
wound  upon  it ;  said  bar  bearing  against  the 
face-plate  of  tiie  reel,  for  the  purpose  and 
in  the  manner  herein  shown,  and  the  re- 
spective^ parts  of  which  are  combined  and 
arranged  as  above  described,  so  as  to  adapt 
it  to  the  particular  purpose  of  winding  wire 
upon  wire  ropes." 

Fob  an  IlCPROTSHBNT  IN  BuiLDINO  AND 

Fbopbllino  Vbssels.     Thomas  L.  Jonet. 

C/atm. — **  1st.  Arranging  the  paddles  on 
the  transverse  revolving  cylinders  (placed 
tmsversely  under  the  vessel,)  in  series  of 
reversed  spirals,  as  described,  so  that  the 
cvrrent  of  water  thrown  by  the  series  on  one 
end  shall  be  met  and  thrown  back  by  the 
series  on  the  other  end,  whether  the  two 
series  be  arranged  on  one  cylinder,  or  on 
two  cylinders  upon  the  same  shaft. 

"  Also  the  mode  of  steering  the  vessel,  by 
means  of  the  fore  and  aft.  or  first  and  last 
cylinders  in  the  series,  ^  either  of  them, 
the  same  being  made  moveable,  and  caused 
to  traverse,  for  the  purpose  and  in  the  man- 
ner set  forth,  or  in  any  other  substantially 
the  same." 

For  an  Impboybmbnt  in  thb  Sblf- 
Acting  Safbtt  Gavob  for  Stbam  Boil- 
BR8.    John  A.  Boebling, 

Ciaim, — "  The  application  of  a  lever, 
which  may  be  in  the  shape  of  a  hammer, 
the  head  of  which  rests  on  the  surface  of 
fissible  metal,  which  is  contained  in  a  box, 
and  secured  upon  the  top  of  a  flue,  so  that 
when  the  water  in  the  boiler  sinks  too  low, 
and  exposes  the  alloy,  this  will  melt  readily 
from  the  heat  of  the  flue,  and  allow  the 
hammer  to  sink,  which  then,  by  its  leverage, 
will  open  a  gauge,  and  give  alarm  by  the 
escape  of  steam." 

Fob  an  Impboybmbnt  in  Spabk  Ar- 
RBSTBRS.    Samuel  O.  Brown. 

Claim, — ''The  method  of  extinguishing 
sparks  by  means  of  cylindricU  or  circcdar 
screens,  ixed  and  made  to  revolve  in  smoke 


flues,  so  oonstmeted  as  to  contain  each  a 
portion  of  water,  or  eabonic  acid  gtf,  into 
which  a  part  of  the  screen  is  immersed,  as 
above  described ;  also  the  method  of  pro- 
ducing or  increasing  the  draught  in  fiir- 
naces,  flues,  and  stacks,  by  exhausting  them 
of  heated  air,  smoke,  &G.,  by  means  of 
pumps,  as  herein  described ;  also  the  mak- 
ing of  apertures  in  the  lower,  or  bottom 
pifft,  or  parts,  of  the  cylinders  of  said  ex- 
hausting pumps,  which  apertures  lead  into 
boxes  or  chambers,  attached  to  tiieir  cylinderB, 
into  which  the  ashes,  &€.,  that  settle  in  said 
cylinders,  will,  by  the  action  of  their  pistons, 
be  caused  to  pass." 

For  an  Improvement  in  the  Fboobss 
AND  Apparatus  fob  the  Treatment  of 
India  RrrBSER  Fabrics.  C.  J.  GUbori 
and  Gamaliel  Gay, 

Claim, — *<^r«/,the  method  of  seasoning 
raw  India  rubber  or  caoutchouc,  or  extract- 
ing therefrom  what  is  called  the  "  sap,"  by 
subjecting  it  to  the  action  of  dry  or  moist 
artificial  heat,  separately  or  together,  where- 
by the  raw  India  rubber  may  be  thorovgUy 
seasoned,  and  the  sap  therefirom  extraotod, 
in  a  mudi  shorter  time  than  by  exposing  to 
th  action  of  the  atmosphere,  as  described. 

''  Secondly.  The  method  of  heatiBg,  cur- 
ing, or  drying  India  rubber  fabrics,  nuide  of 
any  compound  of  which  rubber  is  the  basis, 
by  subjecting  them  to  the  combined  actka 
of  dry  heat  and  steam,  whereby  the  steam  is 
prevented  from  condensing  on  the  surface  of 
the  fabrics,  and  iiguring  the  surfiMse  and 
lustre  thereof,  and  whereby  a  more  perfect 
surfoce  is  produced  than  when  subjected  to 
either  dry  heat  or  steam,  separately  as  de- 
scribed. 

'*  Third,  Submitting  India  rubber  fiabrics 
to  the  action  of  the  fumes  of  sulphur,  or 
sulphurous  acid  gas,  preparatory  to  the  cur- 
ing or  drying  process,  instead  of  incorporat- 
ing the  sulphur  with  the  rubber,  or  spreading 
it  on  the  surface. 

"  Fourth,  Passing  a  current  of  air  over 
the  surface  of  India  rubber  fabrics,  for  the 
purpose  of  removing  the  peculiar  clammy 
feeling  left  on  the  surfiu^e  of  these  fabrics 
after  the  drying  process,  and  which  has  here- 
tofore been  efieoUd  by  exposure  to  the  solar 
rays. 

"  Fifth.  The  vertical  cylinder  in  which 
the  above  processes  are  carried  on,  in  com- 
bination with  the  moveable  frame  to  which 
the  fabrics  are  suspended. 

'<  Sixth.  The  method  of  heating  ti^e  cy- 
Under  which  contuns  the  febric  in  combina- 
tion with  the  method  of  introducing  steam 
therein,  as  described. 

"  Seventh.  In  combination  with  the 
vessel  that  receives  the  &brics,  the  tube  for 
the  dronlation  of  air,  the  two  ends  of  which 
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i  with  the  wid  ymatl,  when  the  and 
tube  is  prorided  with  a  blower  or  other 
apparitos  for  Induoiiig  the  enrrent  of  tir 
throngfa  it,  and  made  to  pais  throogh  a  heat- 
ing a|>parat«s»  aa  deaerihed. 


"And,  finalist  in  combination  with  the 
cylinder  and  tnbe,  the  means  of  introducing 
gases  or  Inmes  in  the  said  tube,  to  be  con- 
dncted  to  the  Ikbries  m  tho  cylinder." 
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STAITB'S  FA3SNT  SLBCTBIC  LXOHT. 

[Condoded  from  page  iSJ] 


Another  improremeDt  consitts  in  the  em- 
ployment of  iridium  as  an  electrode,  which  is 
especiallj  suitable  for  smaller  lights.  Iridium 
being,  of  all  known  metals,  the  hardest  and 
most  intractable,  will  bear  an  excessive  de- 
gree of  heat  without  fusing.  To  adapt  it  for 
electrodes,  I  prepare  it  as  follows : — I  fuse 
oxide  of  the  metal  in  a  cupel  of  bone-ash, 
mider  the  Toltaie  arc,  by  which  means  it  is 
brought  under  the  action  of  the  most  intense 
heat  witii  which  we  are  acquainted.  Having 
obtained  an  ingot  of  the  metal,  I  submit  the 
same  to  the  constant  action  of  heat  for  the 
purpose  of  annealing  it ;  and  for  this  pur- 
pose I  use  one  or  more  large  jets  from  an 
ozyhydrogen  blow-pipe.  When  the  ingot 
Is- at  a.  white-heat,  I  pass  it  between  rollers, 
or  liammer  it,  repeating  the  process  again 
and  again,  until  the  metal  is  sufficiently  an- 
nealed to  be  worked  up  into  the  required 
shape.  Sometimes  I  mix  platinum  with  the 
iridium,  and  som^etimes  copper,  in  small 
quantities,  which  facilitates  the  annealing. 
Sometimes  also  I  cut  it  into  thin  strips  from 
the  ingot,  in  the  same  way  as  precious  stones 
are  cut  by  the  lapidary.  For  lighting  pur- 
poses, I  use  either  a  thin  strip  of  the  iridium, 
so  prepared  and  cut  off,  or  a  combination  of 
iridium  with  platinum,  or  of  iridium  with 
copper,  or  a  spiral  coil  of  the  iridium  instead 
of  a  solid  electrode.  Platinum  strips  and  pla- 
tinum wire  have  been  used  before,  and  are 
well  known ;  but  iridium  so  prepared  has 
never,  to  the  best  of  my  knowledge,  been 
before  used  for  the  purposes  of  lighting. 

To  increase  the  temperature  of  the  me- 
tallic electrode,  A*,  I  sometimes  pass  the 
metallic  holders,  BB,  through  a  block  of 
glass,  DDD,  or  some  other  similar  bad 
oonductor  of  heat,  as  represented  in  fig.  25, 
■o  that  the  heat  and  radiant  light  may  be 
developed  with  as  little  loss  of  the  former  as 
possible  by  radiation. 

An  elevation  of  a  small  iridium  bracket 
lamp  is  given  in  fig.  25"  and  25*.  A^  is 
the  electrode  of  iridium,  which  is  fused  on 
or  otherwise  fixed  to  two  pieces  of  platinum, 
BB,  which  are  fixed  into  two  copper  or 
other  metallic  holders,  CC.  These  holders 
are  insulated  by  means  of  ivory,  wood,  or 
vulcanized  India-rubber  washers,  DD,  or 
some  other  suitable  non-conducting  sub' 
stances,  so  as  to  prevent  contact  with  the 
bottom  metal  plate  of  the  lamp,  E.  To  one 
of  the  metallic  holders  a  copper  wire,  a\  pass- 
ing through  the  hollow  tube,  B^  is  connected 
with  one  pole  of  the  battery,  and  the  elec- 
tric circuit  is  completed,  and  the  current 
made  to  pass  through  the  brass-work  of  the 
lamp  to  the  electrode,  by  taming  the  ivory 


knob,  X,  which  is  attached  to  a  screw-shank, 
Z,  making  a  metallic  communication  with 
the  other  holder.  The  second  wire  from 
the  battery  may  be  attached  to  any  part  of 
the  lamp  or  socket,  as,  for  instanee,  by  a 
binding  screw.  WY  is  a  ring  of  braas, 
which  is  screwed  into  the  bottom  of  the 
lamp.  A  glass  ahade,  of  any  shape  or  form, 
may  be  pieced  on  the  plate,  B. 

Fig.  26  represents  a  triple  electrode  loa- 
pending  lamp.  Each  electrode  is  independ* 
ent  of  the  others,  and  insulated  as  before. 
A  battery  for  working  this  lamp  k  divided 
into  three  parts,  one  for  each  electrode.  One 
wire  for  the  return  current  (whieh  may  be 
fixed  to  the  lamp,  or  any  part  of  the  metallic 
tube  by  which  it  is  suspended)  is  sufficient 
for  all  three  electrodes ;  but  each  electrode 
IS  rendered  luminous  by  completing  the  cir- 
cuit of  that  particular  electrode,  as  before 
described.  AAA,  fig.  26,  are  three  ivory 
knobs,  with  metallic  shanks,  for  making  the 
necessary  communication,  as  before  des- 
cribed. 

JSlevenihlp,  My  invention  consists  of  cer- 
tain arrangements  for  producing  a  regularly 
intermittent  light  from  electricity,  which  are 
espeeially  suitable  for  lighthouses,  and  may 
also  be  applied  to  other  purposes.    An  ap- 
paratus embodying  the  chief  of  these  arrange- 
ments is  represented  in  fig.  27.    The  parta 
in  this  apparatus  which  are  similar  to  those 
in  the  permanent  light  apparatas,  figs.  21 
and  22,  before  described,  are  indicated  by 
similar  letters.     A  helix  coil  of  insulated 
copper  wire.  A,  is  employed  for  the  pur- 
pose of  producing  the  prime  moving  force 
which  actuates  the  sliding  shaft  which  holds 
the  electrode.    This  helix  is  fixed  to  the 
bottom  of  the  framework,  C  C  C".    It  is  of 
nearly  the  same  construction  as  the  regu- 
lator coil  before  described,  only  it  is  a  little 
longer,  and  instead  of  being  used  to  regulate 
the  occasions  and  degree  of  action  of  some 
other  moving  force,  it  produces  the  moving 
force  itself,  and  the  number  of  concentric 
eoUs  of  wire  varies  at  different  parts  of  its 
length.    A  cylinder  of  soft  iron,  B,  moves 
freely  up  and  down  in  it ;  to  the  top  of  B 
is  fixed  the  rack,  E,  which  slides  through 
the  hole  at  e^,  and  carries  the  electrode,  M, 
fixed  in  a  socket,  so  thiit  this  shaft  can  move 
the  electrode,  M ,  to  or  from  the  lower  end 
of  the  electrode,  N,  which  is  fixed  in  ihi  top 
of  the  tripod,  K,  by  wedges  or  screws.     K 
is  fixed  and  furnished  in  the  same  manner 
as  that  shown  in  fig.  21,  and  before  des- 
cribed.   The  weight  of  the  shaft,  B  E,  is 
rather  overbalanced  by  the  weight,  Q,  whldi 
Is  sttaohad  by  a  string  passing  over  a  pnlley, 
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R,  to  B.  A  pinion,  F,  works  into  the  nek, 
B,  and  fitt  it  loosely  with  a  back  lash  of 
■boat  a  tenth  of  an  inch.  Or,  instead  of 
tins,  the  pinioa  may  fit  loose  around  its 
fplndk,  whiflJl  mtly  hsTC  a  key  or  feather 
fixed  on  the  spindle  working  loosely  (to 
tiie  extent  of  ■  ah  arc  one-tenth  of  an 
Ineh  at  th»  circnmferenoe)  in  a  key  way 
In  the  pinioa.  The  pinioa,  F,  is  connected 
with  an  ordinary  train  of  multiplying 
wh0el*wark   (eonoealed  behind   the   brass 
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plate,  c^^')and  terminating  by  any  wdl  known 
sort  of  fly  or  escapement  motion  of  such 
kind,  that  F,  Y,  will  be  prerented  from  re« 
Tolving  qnickly,  bnt  will  at  the  same  time 
yield  with  a  slow  motion  to  any  slight  force 
from  the  rack,  E,  so  as  to  prevent  the 
rack  E,  from  moTing  np  or  down  too  quickly. 
The  negatlTC  wire  from  the  galvanic  bat- 
tery is  connected  with  one  end  ci  the 
helix  eoil,  A,  and  the  other  end  of  it  is 
soldered  to  the  bran  case,  to  tiiat  the  car* 


Fig.  82. 


Rg.  38. 


Hg.84. 


rent  passes  through  the  helix  wire  to  its  case, 
tod  thence  by  means  of  the  springs  D, 
whieh  are  fixed  to  the  case)  and  are  in  con- 
tact with  the  iron  cylinder,  B,  up  the  shaft, 
D,  E,  to  the  electrode,  M,  whence  it  flows 
through  N,  down  K,  and  returns  to  the 
positive  pole  of  the  battery,  by  means  of  the 
wixe  y.    But  when  the  current  thus  passes 


the  helix,  A  causes  the  shaft  B  to  be  drawn 
do ?nQ wards,  which  motion  separates  the  two 
electrodes,  M,  N,  and  light  is  evolved  until 
the  electrodes  become  too  far  separated  when 
the  current  suddenly  ceases,  the  light  be- 
comes extinguished,  and  the  helix  ceases  to 
draw  B  downwards,  when  the  weight,  Q,, 
begms  to  draw  it  upwards  again,  until  the 
b2 
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deetrodes  touch  one  another,  whereby  the 
electric  enrrent  ia  re-establisbedy  and  the 
light  is  repeated  aa  before. 

The  slow  gear  and  pinion  motion  used  in 
the  aboTC  apparatus  may  be  dispensed  with, 
and  then  it  will  produce  a  series  of  flashes 
of  light  at  shorter  interTals«  Or,  instead  of 
the  pinion  fitting  the  rack  with  a  back  lash, 
or  being  loosely  keyed  .on  the  spindle,  it  may 
be  placed  on  its  spindle  so  as  to  reroh  e 
freely  upon  it,with  the  addition  of  a  droular 
nek  on  the  side,  or  in  the  central  hole  of 
the  pimout  with  a  spring  ratchet  fixed  to  the 
spindle  in  snoh  position  as  to  work  into  the 
said  cirenlar  rack.  An  opposite  arrange- 
ment of  rack  and  spring  ratchet  will  cause 
the  pinion  to  move  quickly  in  one  direction 
(for  the  electrode  shaft,  £,  to  move  down- 
wards,) without  the  spindle  taming  with  it, 
and  the  ratchet  will  prevent  the  reverse 
motion  from  being  made  qaicker  than  the 
slow  motion  gear  will  admit  of.  This  will 
cause  brief  flashes  of  light  with  intervals  of 
darkness  of  any  desind  duration.  Or, 
thirdly,  the  electrode  abaft  may  work  two 
pinions,  each  working  in  a  separate  rack  on 
opposite  sides  of  the  shaft,  or  both  on  the 
same  rack,  eadi  of  them  turning  freely  on 
their  spindles  in  one  direction,  snd  the  di- 
rection being  di£ferent  with  each,  each  too 
being  caught  and  made  to  turn  its  spindle 
with  it  when  turned  on  its  opposite  direc- 
tion. These  pinions  are  each  connected  with 
a  separate  (or  partially  separate)  slow  motion 
gearing,  as  before  descriM.  This  will  make 
both  the  flashes  and  the  intervals  of  dark- 
ness to  be  of  any  desin&d  duration. 

These  intermittent  lights  are  convenient 
applications  of  the  electric  light  when  it  is 
desired  to  have  an  apparatus  requiring  little 
expense  and  attention,  partly  because  by 
this  arrangement  an  dectrode  of  moderate 
length  may  be  made  to  last  a  long  time ;  an 
especial  advantage  this,  when  the  light  is 
fixed  on  a  stand, — upon  a  rock,  for  instance, 
at  some  distance  from  any  spot  on  which  a 
lighthouse  of  the  ordinary  description  could 
be  built,  and  where,  oonsequently,  the  bat- 
tery is-  on  shore,  or  at  a  considerable  distance, 
and  communicates  with  the  lamp  by  means 
of  wires  insulated  after  the  manner  of  sub- 
marine telegraph  wires,  and  buried  in  the 
sand  or  cemented  between  the  rocks,  and 
where,  with  this  arrangement,  the  lamp 
itself  may  be  difficult  of  access  in  stormy 
weather,  and  require  to  remain  in  a  good 
working  state  without  new  electrodes  for 
some  days  together. 

The  apparatuses  which  have  been  described, 
fig.  27,  may  be  modified  in  manner  follow- 
ing, as  to  produce  also  a  good  permanent 
light.  The  helix.  A,  may  be  made  sufliciently 
powerftil  (more  so  than  is  necessary  for  the 
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intermittent  light),  and  the  weight  be  io 
adjusted,  that  it  shall  be  balanced  by  the 
force  of  tLe  helix  acting  on  B,  juvt  whan 
the  electrodes  are  not  so  far  apart  as  to 
endanger  the  continuity  of  the  light,  nor 
closer  together  than  about  one  quarter  of 
the  diameter  of  the  lower  electrode,  M.  A 
chain  is  hung  from  the  weight,  Q,  at  iu  end 
resting  loosely  on  the  stand,  C,  and  this 
chain  is  equal  in  wdght  to  a  similar  length 
of  the  electrode,  M,  so  that  as  the  electrode 
wears  away,  the  diminution  of  wdght  is  jost 
compensated,  and  the  weight  of  the  shaft 
remains  properly  balanced.  In  this  modi- 
fication of  theapparatuSfthe  rack  audits  dow- 
motion  pinion  are  made  to  work  smoothly 
together  without  any  **  back  lash"  or  loose- 
ness of  pinion  on  its  spindle. 

Another  means  of  modifying  the  sdd  ap- 
paratus, fig.  27,  to  produce  a  permanent 
light,  is  to  fix  a  regulating  coil  with  a  pro- 
perly weighted  iron  oentre,  &c,  jast  Hke 
that  described  in  fig.  21,  (at  R,  o,  p,  x,  y). 
This  coil  is  fixed  to  e,  fig.  27,  and  its  wire 
is  permanently  included  in  the  dectric  cur- 
rent ;  and  O,  instead  of  P,  moving  a  ratchety 
V,  V ;  when  it  drops,  it  presses  a  spring,  or 
lerer  in  connection  with  the  negative  wire 
from  the  battery  in  contact  with  the  shaft, 
B,  so  that  most  of  the  electric  current 
passes  from  the  negative  wire  through  the 
lever  to  B  direct,  and  B  is  no  longer  drawn 
down  by  the  action  of  A,  but  beghis  to  rise 
by  the  force  of  the  weight,  Q,  which  in  this 
modification  of  the  apparatus  is  made  to 
overbalance  the  shaft  as  it  does  in  fig.  27. 
Hence  this  arrangement  will  preserve  the 
electrodes  from  approaching  too  near,  or 
receding  too  far,  while  the  electric  current 
is  continued  in  action. 

The  apparatus  employed,  fig.  27,  in  any 
of  the  preceding  modifications  may  be  made 
to  act  by  substitutiog  the  arrangement  shown 
in  fig.  28,  for  the  parts  A  and  B,  which 
gives  a  greater  moving  power,  and  dlowa 
the  electrode  shaft  to  move  through  a  long 
space  not  limited  by  the  length  of  the  coil, 
A.  A',  fig.  28,  is  a  helix  coil,  similar  in 
construction  to  A,  but  differing  in  form,  as 
is  indicated  in  the  sectional  view,  fig.  28. 
A  short  hollow  cylinder,  B',  is  substituted 
for  B ;  a  brass  rod,  B",  (or  a  bar  *<  feather 
edged,"  for  the  salce  of  lightness,)  passes 
freely  through  B',  and  ratchet  teeth  are  cut 
in  it  as  shown,  by  which  a  spring  ratchet,  g^ 
suspends  B',  in  the  posiiion  shown  in  the 
engraving.  An  end,  H,  which  screws  on 
to  the  top  of  the  central  tube  of  the  coil.  A, 
carries  the  conducting  springs,  D  D,  and 
guides  the  shaft,  B",  when  the  shaft,  B", 
rises  (carrying  B'  with  it)  it  brings  the  pro- 
jecting end  of  the  ratchet,  g,  against  the 
slanting  ude  of  H,  the  pressure  of  which 
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pushes  the  ratchet  oot  of  die  teeth  and  leti 
B' descend  for  the  space  of  one  notch  or 
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tooth,  fo  that  B'  Is  always  ready  when  the 
evrent  In  A'  acts  to  draw  the  shaft,  B',  a 
fraction  of  aa  inch  lower,  and  yet  does  not 
prtfWit  tlie  shaft  from  gndnally  moting 


upwards  to  any  extent  to  supply  the  waste 
of  the  electrode,  while  B'  never  follows  the 
shaft  higher  than  H. 

The  heKx  coil  last  described  (fig.  28)  may 
hare  its  action  on  B'  augmented  by  making 
certain  parts  of  the  case  in  which  the  coil 
is  wound,  to  be  of  soft  iron  tn  place  of 
brass,  as  shown  by  the  section  of  the  case 
in  fig.  29,  the  parte  marked  a  being  iron, 
and  those  b  brass.  The  exterior  circum- 
ference of  the  case  Is  also  cooped  round  with 
bits  of  iron  fitting  around  the  case,  like  the 
stares  of  a  cask,  bands  of  Tulcanised  eaont- 
ehoue  being  placed  around  them  to  keep 
them  together.  Or  a  cylinder  of  inm  may 
be  slipped  orer  the  end  of  the  coil  and  en* 
Tclope  it.  These  pieces  of  iron  augment 
tiie  magnetio  power  of  the  other  parts  in 
•ererai  ways,  and  the  main  result  Is  magne- 
tic attraction  between  the  lower  end  of  B^ 
and  the  ends  of  iron  which  project  upwards 
from  the  lower  end  of  the  central  hole  in 
the  lielixcase. 

An  electro-msgnet  may  be  used  in  place 
of  tlM  said  helix  coil  surrounding  the  moving 
piece  of  iron;  B^,  the  poles  of  the  deelio 
magnet  being  presented  obUqnely  or  direetly 
beneath  BS  and  the  form  of  B*  being 
ftltefed  as  to  be  the  better  suited  to  be 
attracted   by  both  poles  of  the  eleotro- 


leflectors  may  be  adapted  to  eleetrie- 
lighthouse  lamps  as  well  as  to  electric  lamps 
of  all  sorts.  I  prefer  the  arrangement  for 
this  purpose  shown  in  section  by  dotted 
lines  in  fig.  27.  Portions  of  the  reflectors 
are  placed  inside  the  g^aas  bell  or  shade, 
and  supported  by  projMtlons  from  tfie  tri- 
pod, and  their  continuation  is  effected  by  a 
separate  piece  properly  placed  around  the 
shade,  or  they  may  be  supported  by  wires 
branching  from  a  ring  which  fits  around  the 
base  of  the  glass  shade.  The  form  of  these 
reflectors  is  described  by  the  revolution  of  a 
byperbohi  about  ita  focal  ordinate,  which 
is  coincident  with  the  axis  of  the  electrodes ; 
the  asyraptotal  plans  of  the  hyperboloidal 
Burfaoea  being  at  such  an  angle  as  will  give  a 
oonvenient  amount  of  dispersion  vertically 
to  the  horiaontal  sheet  of  Ug^t  which  they 
will  produce,  so  that  a  slight  variatioii  in 
the  height  of  the  luminous  focus  will  be  of 
little  moment,  by  reason  of  the  extent  of 


the  vertical  dispenion* 
TKfe^k^.  My  invenUon 


in  im- 


proving in  manner  following  the 
sity  of  the  electric  enrrent  (whatever  may 
be  the  nature  of  the  lamp  or  apparatus  used 
for  producing  the  light) :  I  effect  this  by  in- 
eluding  In  the  electric  circuit  a  long  coil  of 
insulated  copper  ribbon  wound  in  an  iron 
case  (such  as  shown  in  section  at  fig.  30 
and  part  side  view  with  cover  removed  at 
fig.  31),  whereby  I  am  enabled  at  the  same 
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time  to  reduce  the  number  of  cells  employed. 
The  coil  may  be  made  in  pieces  separately 
wound  on,  and  their  ends  joined  in  succes- 
sioUf  the  two  extreme  ends,  A  e,  of  the 
first  and  last  coils  being  made  to  pass 
through  the  holes,  j»,  g,  in  the  case.  A 
hollow  cylinder  of  iron,  or  a  number  of  bits 
of  flat  iron  bar,  g,  A,  are  placed  around  the 
c(»l  like  the  staves  of  a  cask,  and  are  held 
together  by  elastic  bands  of  vulcanised  ca- 
outchouc. A  good  proportion  for  the  sub* 
stance  of  the  coil  is  one-hundredth  of  a 
square  inch  of  copper  in  section  to  erery 
40  yards  of  length*  The  ends  of  each  coil 
are  held  from  slipping  back  or  unwinding, 
while  the  next  coU  is  being  wound,  by  being 
bent  round  and  backwards  over  a  pin,  KK', 
screwed  into  the  side  of  the  iron  case.  The 
numbers  annexed  to  the  arrows  indicate  the 
succession  of  the  different  portions  of  the 
coil  on  which  they  are  placed.  The  letters 
A,  B,  C,  D,  E,  indicate  the  commencement 
of  each  of  the  coils,  and  a,  6,  e,  d,  e,  their 
several  terminations. 

Tkirteemihfy.  My  invention  consbte  in 
inelosing  the  solid  electrodes  employed  in 
electric  lamps  in  supporting  tubes,  as  repre- 
sented in  figs.  32,  33,  and  34.  When  the 
electrodea  are  required  to  last  for  a  long 
time,  they  have  to  be  longer  than  is  con- 
venient for  their  strength  or  for  the  proper 
conduction  of  the  electric  current.  I  there- 
fore use  a  tube,  e,  which  serves  to  guard  the 
electrodes,  to  hold  them  steady,  and  to  con- 
duct the  electricity  freely  up  to  the  top  part 
of  the  electrode,  the  current  being  passed 
into  the  tube  through  the  sole  plate,  c^', 
which  is  put  in  metallic  connection  with  the 
negative  wire.  EK^D''  (figs.  32,  33,  and  34,) 
■re  spring  conductors  (they  may  be  of  iron) 
fixed  on  the  tube,  e,  the  tips  of  which  em- 
brace the  deotrode  near  the  point  where 
the  Ught  is  developed.  The  electricity  has 
by  this  means  a  free  passage  from  the  tube 
into  the  electrode.  The  tube  may  be  fixed 
mechanically  to  the  framework,  e,  </\  and 
yet  insulated  electrically  from  it,  as  shown 
in  fig,  33,  by  means  of  collars  of  dry  hard 
wood,  £  I,  on  the  same  principle  as  the  legs 
of  the  upper  electrode  stand,  K,  are  insn- 
Isted  from  the  sole  ]^te,  c*\ 

The  cle(>tn>de  may  be  composed  of  many 
pieces  slii^htly  joined  together,  end  to  end, 
and  pUctil  in  a  tube,  fig.  34,  of  any  re- 
qmred  li!ti|fth^  To  obviate  the  necessity  of 
joinia^  tbe  parts  firmly,  the  following  ar- 
rani^eviipnc,  fig.  34,  has  been  contrived, 
wherein  the  electrodes  need  never  be  drawn 
backwiu-di  in  the  tube  ;  c''  is  a  piece  of  the 
supporting  framework  of  the  lamp  made  for 
the  purpose  of  holding  the  tube  steady, 
The  tube  his  a  free  sliding  motion  for  a 
shurt  flpftce,  that  is  upwards,  until  the  nut, 
/,  touahea  the  under  dde  of  m*,  and  down- 
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wards  untQ  the  collar,/^,  tonolies  the  upper 
side  of  2*,  or  rather  until  it  tondies  the 
part  g  which  rests  on  z*.  The  weight  of 
the  tube  is  nearly  counterpoised  by  the 
elasticity  of  the  spring,  q^,  vdiich  is  attached 
to  an  arm  projecting  from  the  tube,  as 
shown,  and  has  an  arm,  g,  fixed  to  its  other 
ead,  the  farther  end,  9,  being  forked  so  at 
to  embrace  the  tube,  and  to  rest  the  pressure 
of  the  spring  upon  the  top  of  z*.  The 
weight  of  the  tube  being  thus  supported, 
it  rises  with  the  electrode,  when  it  is  pushed 
upwards  by  E^,  until /touches  z",  and  after 
that  the  electrode  rises  by  passing  through 
the  tube. 

The  parts  of  the  fixed  supports,  e  and  e'\ 
through  which  the  tube  passes  may  be  insu- 
lated from  the  rest  of  the  framework  by 
collars  of  wood,  as  represented  by  a*  and  z*. 

Fourteenthly.  My  invention  consists  in 
the  following  improved  modes  of  preparing 
the  materials  for  electrodes:  I  take  the 
powder  of  various  carbonaceous  matters, 
which  make  electrodes  of  different  qualitieB 
as  to  illuminating  power  and  resistance  to 
abrasion  by  the  electric  current.  The  ma- 
terials preferred  are ;  first,  plumbago  powder, 
having  its  iron,  &c.,  extracted  by  washii^ 
and  warming  in  acids ;  second,  lamp  black ; 
third,  charcoal  powder  of  sundry  kinds  of 
wood  ;  fourth,  the  powder  of  the  carbonace- 
ous concrete  which  becomes  deposited  in  gas 
retorts ;  or,  fifth,  grains  of  this  latter  sub- 
stance sifted  so  as  to  obtain  a  somewhat 
uniform  size  of  grain.  Any  one  of  these 
materials  I  mix  with  a  quantity  of  brown 
sugar,  in  such  proportions  as  are  requisite 
to  form  a  free  paste  with  the  powder  when 
the  mixture  is  melted  by  heat,  a  much 
larger  proportion  being  sometimes  employed 
for  making  the  product  cohere  better.  Thii 
mixture  is  melted  and  boiled  (without  water) 
UDtil  it  becomes  stiff;  it  is  then  pressed 
(while  hot)  into  iron  moulds  of  suitable 
shapes,  the  inside  being  lined  with  paper, 
or  chalk,  or  plaster  of  Paris,  to  prevent  the 
mixture  from  adhering  to  the  mould,  and  to 
form  a  porous  envelope  through  which  the 
gases,  &c.,  can  slowly  escape.  The  moulds 
have  numerous  small  crevices  or  holes  for 
the  purpose  of  letting  the  gases  and  steam 
escape  from  the  material  when  baked.  The 
moulds  when  charged  and  closed  tlghtlj 
are  heated  very  gradually,  so  as  to  allow 
sufficient  time  for  drying  and  dispelling  the 
gases  without  their  destroying  the  com- 
pactness of  the  material.  When  a  red  heat 
is  thus  obtained,  it  is  after  a  dme  allowed 
to  subside,  when  the  contents  of  the  moulds 
are  carefully  taken  out  and  placed  upright 
in  a  crucible,  which  is  filled  with  sand  luted 
down  and  gradually  raised  to  a  white  heat. 
At  this  high  temperature  tihey  may  be  kept 
for  some  £ne,  to  give  them  grwiter  meehnt- 
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oal  kiTilatii  joid  ftnogthj  they  m  than 
covered  tap  tad  aUowed  to  oool  gently*  and 
being  cleaned  if  thej  retain  a  coating  of 
any  other  snbatanoe,  they  are  pat  into  close 
iltdng  tin  caeea  for  nee. 

I  preaerre  tlwie  electrodee  from  becoming 
damp»  or  otherwiae  injued,  by  coating  them 
with  tinfoil.  In  lome  oases  also  I  prepare 
sleetrodea  for  nse  by  wrapping  them  tightly 
inaereral  thieibmnsaai  of  metal  foil,  snch  as 
tin,  for  the  purpeee  of  giving  them  greater 
tiieogtfay  and  making  them   better   con- 


Good  deetrodea  may  tometimea  bo  out 
out  of  a  lump  of  plambago,  either  natnraUy 
or  artificially  eompfessed  from  the  powder. 

Before  nsmg  the  deetrodea,  it  ia  some- 
timea  beneficial  to  prevent  the  liability  of 
tbeir  crasking  when  they  bocomo  suddenly 
heoAed.  Thia  ia  done  by  fixing  them  in  tho 
kmip  ready  lo  light,  and  dien  passing  the 
dectrieity  through  them  without  allowing 
tiM  aaachtnery  to  separate  their  extremities ; 
this  heata  Uiem  gradually,  and  drives  off 
any  damp  tiwt  may  be  in  them. 

IjMtly ;  my  invention  conaists  in  the  em- 
ployment of  gdvanio  batteries  for  the  pur- 
pose of  obtaining  various  chemical  products, 
and  this,  dtber  in  conjunction  with  the  em- 
ployment of  them  for  lighting  and  motive 
puipoaea,  or  as  substitates  for  the  ordinary 
procesaea  of  ehemieal  manufacture.  Thebat- 
teilea  ahonld  be  of  one  o»  other  of  the  per- 
fluent  aorta  before  described,  on  account  of 
the  fiidlitiaa  which  they  afford  for  drawing  off 
tho  produeta  of  the  galvanic  action,  which 
produeta  may  consist  dther  of  matten  in  a 
marketable  state,  or  which  require  some  ad- 
ditkuml  treatment  to  make  them  of  com- 
meicid  vdue.  The  dements  proper  to  be 
employed  will  vary  In  each  case  with  the 
dMsmied  product  or  products  desired  to  be 
obtained }  or,  to  state  the  matter  conversdy, 
the  perflaent  products  will  vary  with  the 
deaaeate  employed.  For  example,  where 
xtae  ia  used  as  the  podtive  metd  with  sul- 
phnrie  add,  sulphate  of  rinc  is  formed* 
Bat  sulphate  of  nnc  in  large  quantitiea 
woald  not  be  of  great  oommereUl  vdue. 
WlMD,  therefore,  I  use  zinc  as  aforesdd,  I 
coDeet  the  sulphate  of  sine,  and  treat  it  as 
follows  : — ^I  add,  in  a  separate  vessel,  to  the 
solatxm  of  sulphate  of  dne  a  solution  of 
seaquicarbonate  of  ammonia,  which  pred- 
pltates  the  oxide  of  the  sine  metel,  and  re- 
leasee the  add,  which  may  be  used  again. 
This  oxide  of  dnc  is  a  valuable  substitute 
for  cartKmate  of  lead  as  a  pigment,  and  may 
be  used  extenaivdy  for  painting  purposes^ 
Again :  suppose  any  of  the  sdte  of  lead  are 
required  to  be  produced,  snch  as  nitrate  of 
lead  (white  lead)  or  sdphate  of  lead,  or  any 
other  chemicd  aabstance,  to  the  production 
of  whkb  tiieaa  idto  vsay  be  an:dliary,  the 


battery  should  be  eonstrneted  of  lead,  or 
other  metd  plates  platinised,  and  exdted  to 
action  by  dilate  nitric  acid.  The  add  act- 
ing on  the  oxide  of  lead  formed  by  the  dec- 
trolitic  process,  or  decomposition  of  water, 
dissolves  it,  and  forms  with  it,  a  solution  of 
the  nitrate  of  lead.  And  this  solution  is 
afterwards  treated  in  a  separate  vessd  «r 
vessels,  with  the  carbonate  or  bicarbonate 
of  potash,  when  a  double  deoompositioa 
tekes  place,  and  the  carbonate  of  lead  bdng 
predpiteted,  the  matter  of  oommeroe  re- 
mains in  solution,  and  is  obtdned  by  evapo* 
ration.  Suppoaiiig  further,  the  platinised 
plates  (of  lead  or  other  metd)  are  used  with 
mnriatie  add  (dilute  or  not),  then  the  add 
is  decomposed,  and  a  solution  of  ehloride  of 
lead  is  the  resulting  product.  If  for  the 
platinised  plates  ?re  substitute  iron  or  dnc 
plates,  the  chloride  of  iron,  or  of  dnc,  ia 
respectively  obUined.  Should  a  battery  of 
copper  and  of  iron  plates,  charged  with  a 
solution  of  sulphate  of  copper  be  employed, 
the  iron  is  oxidised,  the  sulphuric  add  unitea 
with  the  oxide  by  superior  affinity  and  forms 
with  it,  sulphate  of  iron  (the  green  copperaa 
of  commerce),  which  remains  in  solutioa, 
and  may  be  obtained  by  evaporation  aa 
before.  The  hydrogen  which  is  released 
goes  to  the  other  pole,  that  is  to  the  copper 
plate,  and  meeting  there  the  disengaged 
oxide  of  copper,  reduces  it  to  the  metdlic 
stete,  and,  in  fact,  plates  the  copper  with  it. 
This  form  of  battery  is  directly  applicable 
to  the  production  of  metallic  copper  from 
the  ores  of  the  sulphuret  decomposed  by 
water,  or  from  the  water  drawn  from  certoin 
copper  mines  which  contain  sulphate  of  cop- 
per in  solution.  The  sulphate  of  iron  ob- 
tained, forms  also  a  very  fine  oohre. 

C/at'iM.— 1.  The  combination  of  gdvanio 
batteries  so  as  to  cause  the  perflnence  of  a 
single  exdting  liquid  by  means  of  channels. 

2.  Hie  constraction  of  gdvanic  batteries 
with  flexible  hose  and  funnels  for  the  pur- 
pose of  charging  and  discharging  the  cells. 

3.  Hie  construction  of  the  double  fluid 
battery,  before  described,  so  as  to  cause  the 
perfiuenoe  of   two  separate   and    distinct 


4.  The  equilibrated  hydrostatic  dstem 
for  the  purpose  pf  supplying  gdvanic 
batteries. 

5.  The  graduated  meter  to  be  attached  to 
a  cistern  or  supply  vessel  for  the  purpose 
of  regulating  or  adjusting  the  quantity  of 
exciting  fldd,  which  may  be  intended  to  pass 
through  the  battery. 

6.  The  mode  of  inclosing  a  liquid  mercu- 
rid  amalgam  of  sine  in  a  bag  of  lawn  or 
horse-hdr  doth,  or  other  finely  reticulated 
fabric  for  the  purpose  of  bdng  used  in  lieu 
of  the  amalgamated  sine  plates  or  rods  ci 
gdvanic  batteries. 
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7.  The  amalgam  of  zinc  and  mercory  in 
the  proportions  and  for  the  purpose  aforesaid. 

8.  The  combination  of  lead  (instead  of 
zinc)  as  the  posittre  element  with  any  snit- 
able  negatiye  element,  and  with  nitric  acid 
as  the  exciting  fluid  in  galTanic  batteries. 

9.  The  improred  gal? anometer  and  gradu- 
ated scale. 

10.  The  several  improrements  in  the 
fonnation  of  magnets. 

11.  Hie  several  improTed  modes  of  actu- 
ating tiiedoc^rodes  in  electric  lamps  (repre- 
sented in  figs.  21  and  22). 

12.  The  improved  regulator  for  electric 
lamps  (shown  in  figs.  21  and  22)^ 

13.  The  revolving  dreular  electrode  with 
conical  edges  in  combination  with  an  edge 
scraper  for  electric  lamps. 

14.  The  mode  of  making  the  electrodes  of 
electric  lamps  of  iridium  and  alloys  of  iridium . 

15.  The  employment  in  electric  lamps 
of  glass  or  other  similar  imperfect  conduc- 
tor of  heat  to  envelope  the  metallic  holder 
to  which  the  electrode  is  attached. 


16.  The  xnclosing  of  the  electrodes  of 
electric  lamps  in  supporting  tubes  and  the 
malcing  of  them  in  pieces. 

17.  The  insulation  of  tiie  said  electrode 
tubes  firom  the  metal  stand,  so  as  to  allow 
of  two  or  more  separate  lights  being  worlced 
with  separate  currents  of  electricity  inde- 
pendent of  each  other,  (but  never  together) 
and  under  one  glass  shade. 

18.  The  several  arrangements  for  pro- 
ducing a  regularly  intermittent  light  from 
electricity  suitable  for  lighthouses,  and  the 
various  modifications  by  which  the  same 
may  be  adapted  to  the  production  of  a  per- 
manent light. 

19.  The  combination  of  an  intensity  coil 
(shown  in  figt.  30  and  31)  with  a  galvanic 
battery. 

And  lastly.  The  employment  hk  the  for. 
mation  of  galvanic  batteries  for  the  purpoae 
of  obtaining  cliemical  products,  of  the  seve- 
ral combinations  of  galvanic  elements  and 
exciting  fluids  specified. 


ItStHOD  OF  CUTTING  THE  TEBTH  OF  THB  DRIVnRS  OF  PIN  WHEELS  OR  TRUNDLES, 
BT  MRANS  OF  8XLF  -ACTINO  MACHINBRT.  BT  F.  BASHFORTH,  ESQ.,  OF  ST.  JOHN's 
COLLXOBi   CAMBRIDOI. 

Fig.   4.  Kg.  1. 


Fig.  2. 


Fig.  8. 
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^f  W  (/)  ^  *^o  concentric  circles 
(fig.  1)  connected  together,  and  if  another 
circle  (/')  roll  on  (/)  any  point  P,  in 
the  circomference  of  (/0>  ^i"  trace  the 
epiejcloid  T  be  on  («)»  which  is  the 
form  of  tooth  adapted  to  drive  a  trundle 
whose  sUTes  are  supposed  to  he  straight 
lines.  We  might  have  supposed  the  cir- 
cles (e)  (/)  and  (/*)  to  have  been  move- 
able, in  one  plane,  about  their  fixed 
eentresy  without  affecting  the  curve  The, 
traced  ont  bv  P  on  the  circle  (c). 

If  with  P  as  a  centre  we  describe  a 
small  circle  (fig.  2),  and  suppose  this  to 
replace  the  tracing  pointy  it  will  describe 
the  form  of  tooth  adapted  to  drive  the 
trundle  whose  staves  are  of  the  same 
radius  as  the  tracing  circle.  Fig.  3  shows 
how  this  property  may  be  applied  in  the 
fonnatioQ  of  the  teeth  of  drivers  of  pin 
wheels. 

C,  D|  are  two  parallel  axles  capble 
of  revolving  about  two  straight  lines, 
their  distance  beingi-B+r:  r,  R,  u;, 
being  respectively  the  radii  of  the  pitch 
eirelea  of  the  follower  and  driver. 

A,  B  are  two  drams  fixed  respectively 
to  the  axles  C,  D. 

£  is  a  circular  cutter  which  revolves 
about  an  axis  parallel  to  that  of  D,  and 
at  a  distance  from  it— r. 

P  is  the  wood  model  or  cast-iron  wheel 
to  be  cut. 

Diameter  of  A :  diameter  of  B : :  B :  r. 

G,  6,  are  chains  used  to  secure  the 
proper  relative  angular  velocities  of  the 
drums  A,  B. 

During  the  time  of  cutting  an  interval 
between  two  teeth,  A,  C  and  F  are  all 
rigidlv  connected  together.  The  same 
may  oe  said  of  B,  D,  and  the  cutter 
l^vme. 

Pirovjsion  must  be  made  for  releasing 
A,  or  F,  from  C,  and  for  turning  it 
through  the  known  angle  dependent  on 
the  number  of  teeth  in  wheel  F. 

Each  stave  of  the  trundle  mav  be 
surrounded  by  a  thin  case-hardened  cy- 
linder left  free  to  revolve,  as  in  fig.  3. 

If  the  breadth^f  the  iron  wheel  were 
too  great  to  be  cut  at  one  operation,  the 
cutter  E,  might  be  mounted  so  as  to  ad- 
mit of  a  slight  motion  on  its  axis,  and 
a  series  of  lines  being  cut,  such  as  appear 
in  the  shading,  fig.  4. 

This  kind  of  wheel  was  frequently  re- 
commended by  Smcaton,  and  it  is  well 
knovm  to  produce  a  smooth  motion 
when  earefiilly  formed.    The  sdf-acting 


machinery  here  suggested  affords  a  ready 
means  of  securing  any  required  degree 
of  accuracy  in  the  forms  of  the  teeth,  and 
the  application  of  the  division  plate  pro- 
vides for  the  equality  of  the  sizes  of  the 
teeth. 

In  all  steam  engines  a  slow  motion  of 
the  piston  is  very  desirable,  but  in  loco- 
motives and  screw  steamers  a  rapid  rota- 
tion of  the  axis  is  absolutely  necessary. 
A  cast-iron  wheel  might  be  constructed 
in  the  manner  here  recommended,  so  as 
to  fit  into  the  place  of  one  of  the  wheels 
with  wooden  teeth  at  present  in  use  on 
board  some  of  the  screw  steamer^  The 
precision  of  form,  thus  easily  to  be  at- 
tained, holds  out  a  reasonable  prospect 
of  success.  In  the  case  of  the  screw 
being  used  as  an  auxiliary  propelling 
power,  it  becomes  highly  desbrable  that 
the  most  advantageous  application  of  the 
steam  power  should  be  made ;  for  every 
ton  of  unnecessary  weight  of  coal  on 
board,  at  the  commencement  of  a  voyace^ 
to  that  extent  diminuhes  the  disposable 
power  of  the  vessel,  besides  adding  to 
the  expense  of  the  propelling  power. 

The  application  of  tnis  method  of  in- 
creasing angular  velocity  is,  in  the  first 
instance,  recommended  where  no  altera- 
tion of  the  neighbouring  parts  of  the 
machinery  would  be  required.  If  suc- 
cessful there,  a  great  variety  of  other 
cases  would  present  themselves. 

8.  B^SHrOETH. 

P.S.  Fig.  4  shows  form  of  teeth 
adapted  to  practical  application.  O  is 
the  pitch  cirele  of  the  driver ;  M,  the 
pitch  circle  of  the  follower. 

VENTILATION  OF  SHIPS. 

Sir»-~In  the  last  Part  of  your  va- 
luable Magasine  there  are  some  remarks 
by  Dr.  M'Sweeney  oa  the  ventilation  of 
ships.  The  plan  put  forward  hj  the 
learned  gentleman  is  not  wanting  in  inge- 
nuity; hot  as  it  is  deficient  in  so  many 
respects  as  to  be  practically  ahnost  use- 
less, it  will  not  be  found  avaihble  for 
the  purpose  suggested  by  the  inventor. 

On  Friday,  the  12th  insUnt,  Ihad  the 
honour  to  read  a  paper  before  the  Boyal 
Dublin  Society,  on  "  the  general  prmci- 
ples  of  ventilation/'  in  which,  amongst 
other  matters,  I  mentioned  that  frightful 
catastrophe  which  seems  to  have  brought 
ont  Dr.  M*Sweeney'scommunicationy  and 
the  account  of  which  was  one  of  the  most 
b8 
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appalling  recitals  that  it  has  ever  been 
my  lot  to  peruse.  I  can  hardlj  agree 
with  the  doctor  that  his  pian  of  getting 
rid  of  the  foul  air  would  have  been  suffi- 
cient in  this  case,  though  perhaps  if  the 
tube  and  valvular  apparatus  were  of  a 
considerable  size,  as  the  night  was  stormy 
and  the  pitching  of  the  vessel  very  great, 
it  oaight  have  answered,  at  least  suffi- 
ciently to  have  saved  the  lives  of  the 
^-fated  passengers.  But  the  objections 
to  the  general  use  of  this  mode  of  venti- 
lating ships  are  so  obvious,  that  I  wonder 
the  learned  doctor  was  not  struck  by 
them ;  and,  with  your  leave,  I  would 
mention  the  principal  of  them,  to  prevent 
any  one  being  deceived  by  a  plan  which, 
at  first  sight,  might  anpear  somewhat 
feasible  to  those  who  haa  not  studied  the 
subject  of  ventilation. 

In  the  first  place,  it  is  not  sufficient 
(especially  in  ships)  to  trust  to  the  chinks 
and  openings  for  the  supply  of  fresh  air, 
as  it  is  just  as  necessary  to  provide  a 
passage  for  the  entrance  of  pure  air,  as 
It  is  to  construct  an  exit  for  the  vitiated 
atmosphere.  Secondly ;  the  doctor's  air- 
pump  is  inapplicable  in  calm  weather,  or 
when  the  ship  is  stationary,  either  in 
harbour  or  when  becalmed,  at  which  time 
ventilation  may  be  much  required — for 
instance,  in  a  tropical  climate.  Thirdly ; 
a  steamer  may  be  moving  rapidly  without 
any  rolling  motion^  which  is  essential  to 
the  working  of  the  doctor's  plan ;  there- 
fore the  abstraction  of  foul  air  and  the 
supply  of  fresh,  would  not  be  sufficiently 
rapid  for  the  health  and  comfort  of  the 
passengers  on  a  calm  day,  even  in  this 
latitude.  Indeed,  wind  sails,  though  also 
very  objectionable,  are  preferable  to  this 
air  pump,  as  there  is  less  uncertainty  in 
their  action.  Fourthly ;  it  strikes  me  that 
this  appendage  would  be  very  unsightly, 
and  not  a  little  in  the  way  during  the 
loading  or  discharging  of  the  ship.    The 


only  advantage  I  can  see  in  (his  inven- 
tion is,  that  (when  it  works  at  all)  it  is 
self-acting;  but,  as. I  have  before  stated, 
it  will  not  perform  its  duty  when  it  is 
most  required. 

The  proper  mode  of  ventilating  a  ship 
is  by  means  of  a  revolving  fan,  which, 
in  a  steamer,  may  be  worke4  by  the 
engine,  when  the  vessel  is  in  motion,  or 
in  any  ship  by  a  suitable  meohanioal 
contrivance,  such  as  a  spring  or  weight. 
A  small  compartment,  containing  this 
fan,  should  be  connected  by  tuhea  with 
the  apartments  of  the  ship,  which  tubes 
should  terminate  or  open  at  the  upper 
part  of  the  room.  There  should  also  be 
other  tubes  for  the  conveyance  of  the 
pure  atmosphere  outside,  which  should 
open,  if  possible,  through  the  floors  of 
the  different  cabins.  The  object  of 
this  arrangement  is,  that  the  impure 
atmosphere  may  escape  from  that  part 
of  Uie  room  at  whicn  it  accumulates, 
it  being  an  axiom  that  the  eurr$Hi  ofaxr 
in  an  apartment,  from  whatever  cause  it 
may  be  heated,  either  by  artificial  modes 
of  warming  or  lighting,  or  by  the  act  of 
respiration,  invariabfy  tends  upwards. 
The  pure  atmosphere  should  always  be 
allowed  to  enter  a  room  below,  the  impure 
to  escape  above,  and  this  is  equally  the 
case  whether  we  wish  to  ventilate  houses 
or  ships. 

I  trust  these  remarks  on  a  moat  im- 
portant subject  from  one  who  has  given 
some  attention  to  the  subject,  will  not 
prove  uninteresting.  The  study  of  ven- 
tilation is  not  so  simple  as  at  first 
sight  it  might  appear ;  for  almost  everj 
apartment,  from  peculiarity  in  its  struc- 
ture or  position,  will  require  some  devia- 
tion from  any  general  plan  which  may 
be  laid  down. 

I  am,  Sir,  yours,  &c., 
Chas.  B.  Baoot,  M.D.,  M.R.D*S. 
12,  Charlemont-place,  Dublla,  January  SO,  1849. 


ON  THX  APPLICATION  OP  IKDSTERMINATE   OOSVFICIXNTS  TO 

SIGNS.      BT   PBOFBSSOB  YOUNG,  OP  BELFAST. 


SBUSS  WTTB  ALTXlOrATB 


1  do  not  observe,  In  books  of  algebra, 
any  directions  for  the  summation  of  series, 
with  signs  alternately  plus  and  minus,  by 
tiie  method  of  Indeterminate  Coefficients ; 
and  I  think  it  likely  that  it  would  be  agree- 
able to  young  algebraists  to  have  the  mode 
of  proceeding  in  such  eases  exhibited  to 
n   example,  workad  at 


length,  will  sufficiently  illnstrate  the  process 
to  be  applied ;  and  this  is  the  plan  I  shall 
adopt  innhe  present  brief  communication; 
presuming  that  the  method  of  operation,  in 
the  case  of  series  with  all  the  signs  pins,  to 
be  previonslv  known.  The  example  I  shin 
take  b  the  nUowhig ;  navdy :— 


TO    SKRIBS    WITH    ALTERNATE    SIGNS. 
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S-il-4-3-6  +  5-8-7-10  +  &c,,to»tennB. 

Iiet8'-l-4  + 5-8 +  9-12  + (4n-3)  4i»-An»  +  Bna  +  Cn; 

iba,  aading  an  additional  term  to  tho  aeries,      term  of  that  expreasion,  after  this  change, 
and  as  a  coBfleqaence,changing  » in  the  right-      snppreasing  in  each  case  the  leading  term  of 
bud  ezprewiOQ  into  »+ 1,  and  inbtraoting ;      the  reanlt,  we  ihaU  have 
or,  which  iM  the  aame  thing,  developing  eaeh 

(4ii  +  l)(4n  +  4)-16ii^+ 2011  +  4-3  Aj|a+3AJ»  + A 

4-2Bn  +  B 
+  C 


.3A-16.-.A-15 
3 

3A+2B-20.-.B»2 

A  +  B  +  C-4.-.C--1? 
3; 


.S'-15«»+2n«-.15n. 


Agtini  l«t8"-S*6  +  M0+ll-14  +  ....  (4»-l)(4ii-2)  ;  then,  proceeding M before, 
(4»  +  3)(4ii+6)-16f^  +  36n+18-3A»«  +  3Aii+A 

+  2Bn  +  B 

+  C 


.•.3A-16.-.A-15 
3 
3A-f2B-S6.*.B-10 

A  +  B-fC-18.-.  C»^ 
3 


3  3 


.-.  S'-S"-         -8n«-6n 
Hence,  when  n  in  the  proposed  series  is  even,  the  sum  is  what  this  expression 
beeomes  when^  is  put  for  »,  viz., 

S=-(2n»  +  3ii)=.-n(2n  +  3) 

To  find  the  sum  when  n  is  odd,  we  must  put  ?i^  for  n  in  S',  and  ^^H-  for  n  in 

*^       2  2 

9* ;  flo  duit  we  shall  then  have 

^     16/»+l\t       /n+lXfl     10/n+i\ 

2  15 

«3-(n+l)»+    2-(«  +  l)«- y(*+1) 


4  1 

.•.8'-S''-4ii»+y-2n»  +  6»-.2-3»--3 

thatia 

S-2fi»  +  3«-l-ii(2n+3)-l. 
Aad  this  is  the  method  of  proceeding  in  nately  pins  and  mhins,  be  spUt  into  two 
every  similar  case.  It  may  be  remarked  aeries,  aa  above,  and  treated  in  an  analo- 
too,  that  u  terms  of  any  other  aeries,  not  gona  manner,  the  preceding  anbatitntiona 
enmmable  by  the  method  of  indeterminate  for  n  being  made  in  the  aoms  and  the  dif- 
eoefficienta,  may,  when  the  terms  are  alter-      ference  of  the  anma  of  the  component  series. 

BeUkst,  January  17,  1849. 
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u>^' 


The  annexed  engravings  represent  one 
of  Mr.  Wrighton*s  elastic  screw  couplings 
for  rfdlway  carriages  and  trucks.  The 
object  of  the  inventor  has  been  to  saper- 
aede  the  necessity  of  spring  draw-hooks 
and  buffers  by  a  more  eflfSective,  durable, 
and  cheaper  mode  of  connection ;  and  in 
this  he  seems  to  us  to  have  eminently 
succeeded. 

A,  is  a  right  and  left-handed  screw 
tapped  into  the  ends  of  each  of  the 
tubes,  B.  These  tubes  pass  through 
cross  pieces,  ££,  and  are  allowed  to  slide 
freely  in  them,  but  are  prevented  from 
turning  round  by  being  flattened  a  little 
at  the  sides.  A  spiral  spring  C,  is 
interposed  between  each  cross  piece,  £, 
and  the  flange  of  the  tube,  B.  The 
links,  DD,  are  attached  to  the  pins  on 
the  cross  piece.  F,  is  a  rod  and  bolt  for 
a^ljustinff  the  length  of  the  .coupling  in 
ihe  usual  manner. 

The  main  advantages  of  these  coop- 


VJ 


lings  are  these— that  they  oontam  within 
themselves  all  the  elements  of  an  elastic 
traction  apparatus— 4hat  they  can  be  ap- 
plied  in  all  cases  where  the  ordinary 
couplings  are  used,  and  will  be  found  of 
great  service  in  easing  the  draw  and 
buffer  springs  of  carriages;  and  that  by 
allowing  elasticity  to  the  buffers  only, 
ihe  violent  and  iniurioas  shocks  experi- 
enced at  the  starting  and  stopping  of  a 
Uain  will  be  materliUy  lessened/if  not 
in  all  cases  entirely  prevented.  The 
auperiority  of  Mr.  Wrighton's  coupling 
will  probably  be  roost  apparent  in 
the  case  of  goods*  wagons,  and  other 
heavy  carrying  stock  of  railway  com- 
panies ;  since  it  dispenses  with  the  ne- 
cessity of  applying  and  maintaining  at  a 
most  serious  and  constant  expenditure, 
^ring  drawing  and  buffing  apparatuses. 
Trucks  with  dead  draw-hooks  and  solid 
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balRiTS  wiU,  by  this  means,  be  as  effectu- 
ally orotected  from  injurioas  concussions 
as  If  proYided  with  spring  buffers  and 
dmr-Aooks;  all  that  is  required  is  to 
m»he  the  dead  buffers  sufficiently  long 
to  admit  of  the  coupling  being  slightly 
tl^teoed  when  the  buffers  touch. 
Again ;  by  adopting  the  long)  dead  buf- 
fers recommended,  the  frightful  acci- 
dents that  are  constantly  occurring  at 
railway  stations  from  porters  and  other 
aerranta  of  the  Company  getting  crushed 
between  the  tmcksi  in  coupling  or  un- 
eonpling,  will  be  altogether  prevented. 

Some  experiments  with  this  coupling 
have  been  tried  on  the  Eastern  Union 
Railway,  for  the  purpose  of  testing  its 
eflleifeikcy.  Two  trucks,  with  dead  draw- 
hooks  and  solid  buffers,  were  connected 
by  one  of  the  couplings  and  attached  to 
one  of  Slaughter  and  Co.'s  15  inch  cy- 
linder luggage  engines,  and  as  many 
loaded  trucks  as  the  engine  could  draw 
were  placed  behind  them.  The  train 
was  then  drawn  and  shunted  about  the 
different  lines  at  the  Ipswich  station,  but 
in  no  case  could  the  slightest  blow  or 
shock  be  felt  between  the  two  trucks  so 
eoimeeted,  although  the  engine  was 
fireqaently  started  and  stopped  very 
suddenly. 

The  action  of  the  coupling  at  first 
starting  is  to  give  out  its  elasticity,  and 
it  continues  to  do  so  while  the  train  is  in 
motioD— adjusting  itself  to  the  resistance 
it  has  to  overcome,  either  upon  a  straight 
or  curved  road.  The  buffers  open  for  a 
little  distance — varying  from  one  to  three 
inches,  according  to  the  gradients, 
weight  of  the  train,  inequalities  in  the 
TOttd,  &c ;  but  immediately  the  steam  is 
ahnt  oi^  they  come  gently  together 
witfaont  any  perceptible  shock  or  con- 
tnsnmu 


CURIOUS  XZPB&IliENTS   IN    ORGANIC    - 
RBPBODirCTION. 

In  the  Dublin  University  MagazinB 
for  February,  1846,  there  is  an  extract 
from  a  work  of  Oetinger,  entitled 
**  Thoughts  on  the  two  faculties  of 
Feeling  and  Knowing,"  in  which  the 
following  singular  experiment  is  related : 

'*  I  chopped  up  some  balm,  put  it  into  a 
large  glass  retort,  poured  rain- water  upon 
it,  eonnected  the  retort  with  a  good- sized 
leeeiver,  aad  let  it  heat  at  a  cnppel — gently 
aft  first  till  the  water  went  over^  then  more 


strongly.  Upon  this  there  went  into  the 
water  a  yellow-greenish  oil ;  it  took  up  the 
whole  space  of  the  receiver  and  swam  on  the 
surface  of  the  water,  the  thickness  of  the  back 
of  a  table-knife.  This  oil  had  the  form  of 
innumerable  balm-leaves  ;  which  did  not 
lap  over  or  run  into  one  another,  but  lay 
side  by  side,  each  perfectly  drawn,  and  with 
the  distinct  indication  of  all  the  lines  of  a 
balm-leaf.  I  let  it  stand  a  long  time,  that 
all  about  me  might  observe  it.  At  last  I 
shook  the  receiver  because  I  had  to  pour  it 
out;  the  leaves  ran  together,  but  in  less  than 
a  minute  re«tored  themselves  to  their  former 
position,  diitinetUHme." 

A  few  days  after  reading  the  above,  I 
came  quite  unexpectedly  upon  a  similar 
account  in  a  place  where  one  would  cer- 
tainly not  imagine  any  thing  of  the  sort 
likely  to  be  found-- viz.,  in  Pitavars 
**  Causes  Celebres*' — a  collection  of  the 
most  celebrated  criminal  trials  in  the 
French  courts,  (the  source  whence  Dumas 
has  drawn  the  greater  part  of  his  popu- 
lar work  ♦•Celebrated  Crimes").  In  the 
12th  volume  there  is  one  entitled.  '*  Le 
Spectre,  on  I'iliusion  reconnue  ;'*  at  the 
end  of  which  Pitaval  enters  into  some 
reasoning  on  the  subject  of  spectral  illu- 
sions, and  very  strangely  brings  forward 
the  following  experiments  to  show  that 
the  forms  of  things  may  exist  without 
their  subject-matter  ^the  experiment  of 
Oetinger,  just  quotea,  was  related  with 
exactly  the  same  object). 

'*  D'aiilears,  il  est  possible  que  Pappari- 
tion  des  spectres  ait  une  cause. naturelle  par 
une  autre  rabon.  Les  Chimistes  montrent 
que  la  Paliogenesie,  ou  la  resurrection  des 
plantes  est  fort  possible.  D*habiles  Chi- 
mistes, en  fort  grand  nombre,  out  fait  des 
experiences,  par  lesquelles,  en  mettant  les 
cendres  d'une  plante  dans  une  phiole,  ces 
cendres  s'exbalent,  et  s'arrangent  autaut 
qu'elles  peuvent,  selon  la  figure  que  leur 
a  d'abord  imprime  I'anteiir  de  la  nature. 
L'Abbe  de  Vallemont,  dans  un  TraitI  qu'il 
a  fait  de  la  curiosity  de  la  Nature  et  de  Tart, 
enseigne  le  secret  pour  fairs  cette  Palin- 
gen^ie.  II  dit  que  le  p^re  Schot  Jesuits, 
a  assure  que  dans  le  temps  qu'il  ^toit  a 
Rome  il  eut  la  satisfaction  de  voir  cette 
rose  qn'on  faisoit  sortir  de  ses  cendres, 
toutes  les  fois  qu'on  le  vouloit  avec  un 
peu  de  chaleur.  Le  mSme  anteur,  que 
nous  avons  cit^,  enseigne  le  secret  d'une 
eau  min^rale,  qui  fait  reverdir  une  plante 
morte  qui  a  sa  racine,  et  qui  la  met  en 
mdme  ^tUt  qua  si  elle  poussoit  en  pletne 
terre.  De  cette  Paling^o^ie  des  plantes, 
on  est  venu  a  la  Paling^n^sie  des  animaux* 
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M«  Digby,  d'mmanz  morta,  p\U§  et  broy^i, 
en  a  tirl  de  viTanta  de  U  mdme  etp^oe  (?) 
Mais  rapportoDB  oe  que  dit  Gaffarel,  na 
tres-habUe  chimiate.  M.  Ducheoe,  dlt-fl, 
on  deg  meiUeun  chimiates  de  notre  aiecle 
rapporte  qa'U  a  va  un  trea-hablle  Polonoia, 
ipedecin  de  Craoofief  qui  coaaenroit  dana  daa 
phiolea  la  ceadre  de  preaqne  toutei  lea 
plantea :  de  £1900  qme,  loraqne  quelq'an, 
par  enrioaiU,  Tonloit  voir  par  example  one 
roae  dana  oea  phioles,  il  prenoit  oelle  dana 
laqnelle  la  oendre  da  rosier  etoit  gard^,  et 
la  mettant  anr  nne  chandelle  allnm^r  d^ 
qa'elle  avoit  un  pen  aenti  la  ofaalenr,  on 
Toyoit  remuer  la  cendre,  qui  a'clevoit  oomme 
an  petit  nnage  obacar,  qui,  <pr^8  quelque 
moutement,  yenoit  enfin  k  repreaenter  ane 
roae  ai  belle,  ai  fralche,  et  ai  parfaite,  qu*on 
l*eat  jug^  ^tre  palpable  et  odorante  oomme 
eelle  qui  Tient  da  roaier.  Ce  aavant  homme 
dit  qa'U  avoit  aoavent  Ueh^  de  faire  la 
mdme  choae,  et  qoe  n'ayant  pea  en  renir  k 
boat,  le  haxard  lui  a^oit  fut  voir  k-pea-pr^ 
le  mSme  prodlge.  Comme  il  a'amnaoit  avec 
M.  de  Luynea  de  Formentierea,  ConaeiUer 
da  Parlement,  ^  voir  la  curiosity  de  pla- 
aieora  ezp^riencea,  ayant  tir^  le  ael  de  oer- 
tainea  ortiea  brCd^ea,  et  mit  la  leaaiTO  an 
aerein  d'hiver,  le  matin  il  la  trouva  gpi6a ; 
mais  areo  cette  merreille,  que  les  espeees 
des  orties,  leur  forme  et  leur  figure,  ^toient 
ii  naiTement  et  si  parfaitement  representees 
aur  la  glace,  que  les  nyantes  ne  I'^toient 
pas  mieuz.  If.  Dach^e,  ^tant  comme 
ravi,  appella  M.  de  Laynes,  ponr  Stre  t^moin 
d'nn  spectacle  si  curieuz ;  et  k  la  Tue  de  ce 
prodlge,  11  conclaten  oes  termes  : — 

*  Ce  Mcret  nout  apprend,  qa*  encore  que  le  corps 

meure, 
lies  formes  font  pourt«nt  aux  cendies  leur   de- 
meure.' 

*  A  present,'  ajoate  Gaffarel, '  ce  secret  n'est 
plus  si  rare ;  car  M.  de  Clayes,  un  des  ez- 
eellens  ehimistes  de  notre  temps,  le  fiut  voir 
tons  les  jours.  D'ou  Ton  pent  tirer  cette 
eons^uence  que  les  ombres  des  tr^pass^, 
qu'on  Toit  sonvent  parottre  aux  dmetiires, 
iont  natarelles,  ^tant  la  forme  des  corps  en- 
ttrr6»  en  oes  lieux,  ou  la  figure  ezterieare ; 
non  pas  TAme,  ni  des  fantAmes  b&tis  pas  les 
demons,  ni  des  g^nies,  comme  quelqu'uns 
Tout  dt^.  n  est  oertafai  que  ces  apparations 
peuTent  dtre  fr^uentes  aux  Ileux  ob  11  s'est 
donn^  des  batailles  |  et  ces  ombres  ne  sont 
que  les  figures  des  corps  morts,  que  la  cha- 
lenr  on  un  pMt  vent  doux  excitent,  et 
^leyent  dana  Tair.  C'est  une  belle  quea- 
tion,'  continue  Gaffarel,  *  aaToir  ai  cea  formea 
admlrablea,  aorties  dea  cendrea  dea  oorpa, 
penrent  senrir  d'argument  infaillible  de  la 
reaurrectioa  ignor^  de  plnsienra  pblloao- 

'  '  A.H, 
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[We  Make  the  following  aelect  eztraoU 
from  a  leetove  on  the  above  aubjeet  ddiyerod 
«t  the  Exeter  Athenwam,  24th  NoTomber, 
1848,  by  Jamea  Jerwood,  Eaq.,  M.A«, 
F.C.P.S.,  F.6.S.,  &c.,  and  just  publlahed, 
by  Messrs.  Longman  and  Co.  Mr.  Jer- 
wood's  narratifa  of  '*  the  disooTery"  is  the 
best,  the  traast,  and  the  most  geaaeraUj 
iBtelUgible  we  hare  ever  yet  read ;  bfot  he 
who  would  duly  appreciate  the  masterly 
style,  the  nicety  of  discrimination,  and  the 
strict  impartiality  of  the  author,  and  the 
generoaSt  yet  every  way  josttfiable  warmth 
with  which  he  has  advocated  the  daims  of 
hfa  old  brother  collegian,  Mr.  Adams,  must 
have  recourse  to  the  lecture  itself.  Mr. 
Jerwood  promises  to  *'  follow  up  the  matter 
more  fully"  hereafter ;  but  we  really  do  not 
■ee  that  he  has  left  anything  to  be  said  or 
sang.  He  has  placed  Mr.  Adams  on  the 
pinnacle  of  fiune— what  can  he  do  more  ?] 

So  early  as  July  the  3rd,  1841,  Mr.  J.  C. 
Adams,  then  an  undergraduate  of  St.  John's 
College,  Cambridge,  wrote  in  his  diary  the 
following  memorandum.  **  Formed  a  ile« 
riffn  m  the  beffimmmg  qf  ikit  week,  of  meea- 
Hgatinff,  ae  eoon  ae  poeeible  qfier  tekni§ 
my  degree,  the  irregtdaritiet  m  the  motion 
qf  Uranue,  which  are  yet  uHoeanmted/br, 
in  order  to  find  whether  they  may  be  attrU 
fmted  to  the  action  of  an  trndieeovered 
planet  beyond  it,  and,  tf  poeeible,  thenee  to 
determine  approximate  the  eleaunte  qfiie 
mrbit,  [which  would  probably  lead  to  iii 


The  first  roagh  solation  that  ho  anivtd 
at,  in  1843,  afforded  him  a  xov  ^a>— tiw 
oalculationa,  though  rough,  were  soffidently 
exact  to  satisfy  him  that  his  hypothetical 
explanaihm  of  the  anfflmaliei  of  Uraaoa  was 
oorrect.  In  1844,  having  obtained  from  the 
Astronomer  Royal  the  observations  made  at 
Greenwich,  Mr.  Adams  renewed  his  investi- 
gations, and  the  solation  was  more  complete 
than  before ;  in  this  way,  several  solutions 
were  obtained,  differing  little  from  each 
Other,  only  taking  into  account  more  and 
more  terms  of  the  series  of  perturbations— 
first  in  April,  1845 — ^again  in  May,  and 
finally  in  September,  in  theX  year,  when  an 
aeeurate  solation  of  this  untried  problem 
was  communicated  to  Pfofossor  Challis,  of 
tha  Cunbiidge  ObMrratoiy,  and  in  tha  fok 
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lowfaf  nMMitli  tP  ithe  .Mtroaonier  BoyaL 
In  that  month,  luundjt  Qot,  184$,  Mr. 
Adams  panooally  left  the  astonishiog  results 
of  his  inTestjgationi  at  the  Royal  Observa- 
tory for  the  Astronomer  Royal.  The  ele- 
ments of  the  orMt  of  the  exterior  planet, 
which  he  then  and  Ihere  kft,  were  found  tp 
aceonnt  for  all  the  principal  Irregnlarities  of 
Unnns  to  a  snrpri&g  degree  of  ^aotnes^ 

Snch  was  .the  eonzse  followed  by  Mr. 
Adams,  nntll  he  had  acoompUshed  his  bril- 
liant leat.  In  Petoher,  1845,  when  Mr. 
Adams  da|iT«r«d  his  papers  at  the  Royal 
Obeerraloiry,  there  is  not  a  particle  of  evi- 
dcnee  extant  to  prove  that  any  human  being 
had  even  roughly  attempted  the  Herculean 
tasic.  Mr.  Adams  alone,  in  1845,  had  given 
a  complete  solutaon  of  the  invene  problem 
«f  perturbations,  which  enabled  him  ualai- 
ttting^y  to  say  to  the  astronomers — **  Look 
at  a  given  point  in  the  immensity  of  space, 
al  a  given  time,  and  you  will  find  a  planet 
never  yet  seen,  which  has  occasioned  all  the 
kregnlarities  of  Uranus  1"  Well  mieht  the 
Astronomer  Royal  assert  that,  "  in  the 
whole  history  of  soienee,  there  is  nothing 
Iftethisl"* 

It  is  fttito  dMT  that,  in  October,  184$, 
Mr.  Adans  had  done  all  dMtl  a  mathemati- 
eian  could  do  i  he  had  determined  th^  ele- 
ments of  the  erhil;  of  the  exterior  i^anet, 
and  had  pwt  them  ittto  the  hands  of  PTofes- 
aer  Chaifiy  and  tfie  Astronomer  Royal,  two 
ef  the  moat  eelehmted  astronomers  in  exist- 
cnee,  and  huuig  two  observatories  under 
tlieir  guidsnoe,  which  are  perhaps  unequalled 
by  any  m  JBuiope.  Had  those  gifted  astro- 
nomers searched  the  heavens  in  the  spot 
poiatod  out,  they  mast  have  found  the 
|danei-«pend  the  grand,  the  novel,  the  asto- 
nishing diseovery,  and  all  its  honour,  wenU 
have  bean  aitegethsr  Bnglishi  for  at  that 
tiaae  there  was  net  even  a  pretonder  in  tfw 
Md.  Unfestunately,  however,  Mr.  AdasDs's 
splendid  aehierament  was  permitted  to  re- 
main in  the  AataaneoMr  Royal's  keeping 
— noHeai,  or  at  leaat  nntasled. 

Nellhsr  «f  the  EagUi  aatamMma 
nay  nas  of  the  appUanesa  at  their  ei 
to  search  tbm  spot,  and  at  onns  to  try  the 
aeanrsey  of  Mr.  Adams's  sstenisMngwaalta. 
Time  passed  slang.  Si§ii  mmtkt  weie 
MJbred  to  ekipae,  and  Mr.  Adams's  inves- 
tigatioos  still  nntssted,  iriksn  a  memour  en 
tl&  same  subject  was  published  in  the  Cbe^- 
U»  Rmd»9,  by  Leverrier,  a  very  celebrated 
iVeneh  astronomer,  giving  oyn  element  of 
the  exterior  planet's  orbit,  very  neerly 
agreeing  with  onr  of  the  rm  elements 
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.which  Mr.  Adams  had  put  into  the  Astro- 
nomer  Royal's  keeping  nghi  month*  before  ! 
Three  months  after  this,  Leverrier  published 
the  remaining  elements  —  almost  ezactl|r 
coinciding  with  those  which  Mr.  Adams  had 
put  into  the  English  astronomers'  possea- 
aion  nearly  a  year  before.  Mr.  Adams,  on 
the  completion  of  his  investigations,  put  the 
results  into  the  hands  of  practical  astrono- 
m^s,  where  they  were  unaccoantably  suf- 
fered to  remain  untested.  Le  Verrier  fol- 
lowed exactly  the  same  course.  He  at  once 
sent  the  elements  of  the  planet's  orbit  to 
M.  Galle,  a  distinguished  prsetical  astrono- 
mer of  Berlin,  who,  the  same  evening  that 
he  received  them,  found  the  planet  occupy- 
ing the  position  which  Mr.  Adams  had 
determined  and  predicted  a  year  before  1 

There  is  no  time  now  to  contrast  the 
instant  activity  of  the  German  astronomer 
with  the  unfortunate  indiflference  of  the 
English  astronomers  :  nor  will  I  dwell  on 
the  exceedingly  disheartening  topic  of  com- 
paring the  reception  which  Mr.  Adams's 
jabours  met  with  in  Elngland,  with  that  which 
Le  Terrier's  received  at  Berlin. 

However,  with  regard  to  the  rival  claims 
<<  Mr.  Adams  and  Le  Verrier,  as  to  priority 
of  discovery,  it  may  be  remarked,  that 
shortly  after  Leverrier  appeared  in  the  field, 
there  was,  or  I  thought  there  was,  an  evi- 
dent intention  in  certain  writers  to  throw 
dust  in  the  eyes  of  the  British  public — to 
Bsystify  the  matter,  and  to  honour  the 
JPvenoh  astronomer  at  the  expense  of  Mr. 
Adams.  The  question  has  raised  much 
eontroversy.*  But,  notwithstanding  the 
discussion  which  the  discovery  has  ocoa- 
aioned,  and  the  number  of  articles  which 
have  been  written  upon  it,  the  topic  is  fiur 
from  being  exhausted.  I  consider  the  sub- 
ject to  be  quite  an  English  one,  and  I  intend 
hereafter  to  eiamine  all  the  evidentiary  facto 
which  admit  of  no  doubt,  with  the  view  of 
fpUowing  up  the  matter  more  fully  then  I 
fiuDoy  it  has  hitherto  been  done.  Common 
justiee  demands  that  the  claims  of  our  highly 
gifted  conntryman,  whatever  they  may  be, 
ahonld  be  placed  on  the  basis  which  they 
justly  ought  to  rest  upon.  I  believe  I  have 
read  everything  of  note  that  has  been  written 


•  8m  the  MtchamU^  Maftime  for  Dec.  1846.  The 
Jthent9umfoTl846,  1M7,  and  1848.^  The  Memoirs 
of  the  Aetronomieal  Society.  The  PkU,  Mag.  for 
the  yean  mentloQed.  The  North  BHtith  Rtviewt 
already  reiSerred  to.  The  Planet  Neptune,  by  Dr. 
KlchoU.  Lawaon't  Short  History  of  Neptune. 
Professor  Young'i  Paper  is  the  Northern  Whig,  for 
Manih  7,  1847.  The  UMttd  Service  Mag.,  Nos. 
122,  128.  The  LUarary  GaxeUe.  The  CivU  Engi- 
neer'i  and  ArehMeefi  Joumaly  each  for  the  years 
named.  The  Papers  puhlished  by  the  Syndicate 
appointed  to  visit  the  Cambridge  Observatory.  The 
Kev.  aiehard  BheeMhank's  Pamphlet,  entlUed— 
^BeplytolCr.Bsbhsgt." 
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upon  the  subject.  I  hare  attentively  looked 
into  Le  Verrier's  Memoirs,  and  I  am  quite 
willing  to  pay  homage  to  his  great  genius. 
His  solution  of  the  problem  occupies  up- 
wards of  two  hundred  octavo  paget,  and  the 
bare  perusal  of  it  is  a  task  that  makes  one 
dizzy.*  But  Mr.  Adams's  investigationflrf* 
are  equally  profound,  every  line  of  which 
requires  analytic  skill  of  the  highest  order. 
The  whole  performance,  be  it  remembered, 
was  completed  and  in  the  hands  of  the  Astro- 
nomer Royal  eight  months  before  any  human 
being  had  entered  upon  the  subject.  Let  it 
be  borne  in  mind  that  the  mere  seeing  of  the 
planet  by  Gralle  forms  no  part  whatever  of 
the  discovery.  The  finding  of  the  trans- 
Uranian  planet  depends  entirely  upon  the 
solution  of  the  inverse  problem  of  perturba- 
tions which  fixed  its  position  and  pointed 
out  the  spot  where  it  was,  and  we  have 
evidence  that  admits  of  no  cavil  or  doubt, 
that  Mr.  Adams  had  alone  and  unassisted 
fully  solved  the  problem,  and  put  the  results 
of  his  investigations,  clearly  pointing  out 
the  position  of  the  unseen  planet,  exactly 
where  it  was  found,  into  the  English  astro- 
nomer's hands,  at  least  eighi  monthM  before 
any  known  person  had  commenced  the  sub- 
ject or  given  it  a  thought ;  there  can  there- 
fore be  no  rational  doubt  about  Mr.  Adams's 
claims  to  priority  in  tliis  extraordinary  dis- 
covery. Grudge  the  honour  who  may ;  deny 
the  merits  who  dare;  the  sole  and  undis- 
puted honour  of  it  is  an  Englishman's ;  and 
it  would  be  m  disgrace  to  the  nation  if  it 
were  to  allow  that  honour  to  be  filched  from 
Adams,  or  in  any  way  smuggled  over  to 
another. 

The  celestial  stranger  has  nobly  acted  its 
part,$  for  whilst  stories  have  propagated 
that  Neptune  is  no  planet,  or  that  it  is  an- 
other— Neptune  during  the  past  summer  has 
kept  itself  favourably  situated  for  observing, 
and  it  has  been  observed  during  every  dear 
night  at  the  Cambridge  Observatory — ^moT- 
ing  in  the  orbit  which  Mr.  Adams  determined 
so  many  months  before  any  one  else  had 
given  the  subject  a  thought.  Let  envious 
cavillers  say  what  they  like  —  the  planet 


•  Le  Yeirier's  Solution  ia  published  in  the  "Ad- 
ditions k  la  Connaissance  dee  Temps/'  1849.  See 
also  "  Comptes  Rendus  dea  Seances  de  rAcademie 
des  Sciences,"  tome  xxL,  p.  1051 ;  t.  xxii.,  p.  907 1 
U  xxili.,  p.  428 ;  t.  xxiil.,  p.  «07. 

t  Mr.  Adam's  Investigations  axe  published  as  an 
Appendix  to  the  Nautical  Jlmanaek  for  1851 ;  his 
solution  has  also  been  published  in  a  work  entitled 
"  An  Bzplanation  of  the  observed  Irregularities  in 
the  Motion  of  Uranus."  There  is  no  kind  of  dia- 
gram employed  either  by  Mr.  Adams  or  M.  Lever- 
ricr->their  solutions  are  purely  analytical. 

t  The  planets  place  for  Gr.  mean  midnight,  on 
the  30th  of  September,  1848,  vas, 

K.A.    22b.  11m.  9s.  941 
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verifies  all  Mr.  Adams'  predictions,  condrms 
the  truth  of  his  astonishing  investigations, 
and  confers  on  him  the'  undivided,  the 
unique,  the  splendid  honour  of  having 
found  the  place  of  a  planet  thoosands  ot 
millions  of  miles  off,  by  the  almost  super- 
human  efforts  of  pure  iotelleot;  again,  in 
the  enthusiastic  words  of  the  Astronomer 
Boyal,  it  may  be  said,  *'  In  the  whole  history 
of  science,  there  is  nothing  like  this." 

When  we  reflect  that  the  dimensions  of 
Jupiter  had  not  been  accurately  determined 
ten  years  ago,  it  will  hardly  be  expected 
that  the  dimensions  of  Neptune  are  yet 
exactly  known,  and  consequently  that  the 
time  of  its  revolution  is  finally  determined. 
At  present  its  diameter  is  supposed  to  be 
26,800  miles,  or  about  3  three-ten  times  the 
diameter  of  the  earth — ^that  it  performs  a 
revolution  in  167  sidereal  years,  and  that  Its 
mean  distance  from  the  sun  is  2,890,000,000 
miles,  much  less  than  Bode's  law  would 
make  it ;  but  even  at  this  distance  a  cannon 
ball  flying  at  the  average  rate  of  480  miles 
per  boor,  would  occupy  686  years  in  flying 
from  the  sun  to  Neptune.  Light  flies  at  the 
rate  of  about  193,000  miles  in  a  second  of 
time :  at  this  rate,  light  would  be  4h.  9m. 
46s.  in  flying  from  the  sun  to  Neptuhe.  We 
can  express  immense  distances  and  great 
velocities  in  figures  and  property  enumerate 
those  figures,  but  I  much  doubt  whether 
any  of  us  have  anything  like  a  just  notion 
of  these  distances  and  velocities :  and  for 
this  reason,  we  have  no  standard  rule  at 
hand  with  which  to  compare  them.  Did 
you  ever  attempt  to  form  an  idea  of  the 
velocity  with  which  light  travels  ?  You  may, 
perhaps,  form  a  rough  one  in  this  way ;  the 
earth  is  about  25,000  miles  in  circumference : 
light,  at  its  usual  rate,  would  fly  round  the 
earth  nearly  eight  timet  in  the  beat  of  a 
clock;  or  whilst  you  can  flip  your  finger  1 
It  wovdd  fly  round  three  or  four  times  whilst 
the  quickest  person  could  prepare  to  flip : 
**  The  poets'  eye,  in  a  fine  pbrensy  rolling, 
doth  glance  from  heaven  to  earth,  from 
earth  to  heaven,"  so  it  may,  but  it  forms, 
nor  gives,  no  estimate  of  the  distance  be- 
tween them.  "  Quick  as  thought,"  is  pro- 
verbial,* but  try  to  make  thought  follow 
light  round  the  earth  at  the  above  rate,  and 
you  will  soon  perceive  that  thought,  com- 
paratively speaking,  travels  at   a    snail's 


*  Mr.  Hunt,  in  his  interesting  hook,  "The 
Poetry  of  Science,"  speaking  of  the  suu,  says, 
**  From  *  that  fountain  of  light'  we  find  this  princi- 
ple travelling  to  us  at  a  speed  vhich  almoai 
approaches  ike  quickness  of  thoughi  ilsHf."  Thia 
would  seem  to  controvert  what  is  said  above.  Mr. 
Hunt  is  very  high  authority  upon  such  matters.  I 
can  only  say  that  I  cannot  make  my  thought  keep 
up  with  light,  supposing  it  to  fly  lonnd  the  earth  at 
the  rate  mentionefl. 
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pace;  the  attempt*  howerer,  may,  to  some 
extent,  gire  you  tome  notion  of  the  amazing 
ditteaoe  of  Neptune.    But  to  return. 

The  diicoTery  of  the  new  planet,  Nep- 
tone,  by  a  purely  intellectoal  proceas,  is  one 
of  the  grand  feati  of  the  age  in  which  we  live. 
Uia  an  index,  showiiig  the  eminence  to  which 
mathematical  aoience  has  foroed  itaelf.  At 
preaent,  it  indicatea  the  highest  point  in  the 
progrets  of  hnman  intcdlect,  aa  far  as 
ahatract  science  is  concenied.  Whererer 
astronomy  Is  coltiTated,  this  singular  dis- 
eoTery  will  be  contemplated  with  admiration. 
Wfaeivver  acienoe  is  properly  appreciated, 
no  matter  in  what  cUine  or  ooontry,  there 
wiA  the  mighty  intellect, whidi  alone  andnn* 
assisted  has  abcompliahed  ao  yaat  an  under- 
taking, be  Md  in  rererence,  and  be  the 
aubject  of  wonder  and  admiration  I 

Bat  who  was,  and  what  is,  Mr.  Adams, 
whose  genius  has  shed  auch  a  brilUancy  over 
hia  country  ?  Who  in  hia  aolitary  chamber, 
by  the  innate  force  of  hia  intellect,  has,  as  it 
were,  called  bodies  into  being,  to  which 
imagination  had  hardly  dared  to  giie  ea(- 
isteiiee? 

If  yon  have  ever  tniTelled  between  Laun« 
eeston  and  Camslford,  in  Cornwall  ~  just 
inside  Deronshire — you  have  pasaed  over  a 
moory  district,  almost  aa  bleak  as  our  own 
Dartmoor,  and  apparently  much  more  barren. 
If  your  journey  waa  performed  on  the  outaide 
c^  a  coach,  when  the  aleet  was  driTcn  into 
you  by  a  biting  north-easter,  you  will  require 
no  r^resber  to  put  you  in  mind  of  that  un- 
hopeful tract.  But  there,  in  that  region  of 
moorland,  resided  an  iadustrioua  farmer,  the 
father  of  Mr.  Adama,  and  thia  moory  land, 
though  it  would  grow  little  or  nothing  be- 
■des*  has  grown  Mr.  Adama,  one  of  Na- 
ture's highMt  noblea.  It  would  be  difficult 
to  iaaagine  a  apot  more  unlikely  to  nurture 
genius,  more  ungenial  to  its  growth,  or  eren 
to  ita  esdstence ;  yet  there,  in  that  remote  and 
eliilling  district,  did  Mr.  Adams  teach  him- 
self, and  lay  the  foundation  for  that  celebrity 
ivhich  he  now  so  justly  enjoya.  I  believe  the 
only  aasiatanoe  in  hia  studiea  that  he  obtained 
before  he  went  to  Cambridge  waa  given  to 
Ua,  for  a  abort  time,  by  the  Rev.  Mr.  Mar- 
tio,  the  indefatigable  and  teapected  maater  of 
onrtrainiiig  selmol,  who  thoi^realded  in  that 
ncsghbonihood*  Whilst  a  very  young  man, 
Mr.  Adams  was  entered  at  St.  John's  Col- 
lege, Cambridge,  the  disthagnished  nursery 
of  Senior  Wnmglen ;  there  he  had  many 
advantages:  at  the  end  of  his  Undergra- 
doateship  be  became  Senior  Wrangler  and 
ibst  Smith's  Prise-man,  two  of  the  kigknt 
honours  which  any  (me  can  gain  at  that 
University* 

At  Cambridge,  there  are  upwards  of  a 
Knudred  ftudentf  every  year  who  try  for 
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honours.  A  large  number  of  young  men 
go  there  posaeaaedof  every  advantage.  They 
have  been  purposely  well  taught,  and  they 
have  all  that  tutora  can  do  for  them  daring 
the  three  or  four  yeara  they  are  there.  They 
are  urged  on  by  rewarda  of  merit,  and  by 
hopes  of  distinction.  There  are  many  to 
whom  a  high  degree  is  a  fortnne^to  all  it 
is  valuable,  because  throughout  life  it  may 
be  referred  to  as  a  mark  of  intellectual 
eminence.  With  such  a  number  of  com- 
petitors, therefore,  the  trial  for  honours  is  a 
kind  of  mental  ateeple  chaae,  and  if,  in  coming 
iUf  the  ardent  rivala  do  not  break  their 
necka,  many  of  them  ao  injure  themselves, 
bf  their  intense  exertions,  that  they  never 
recover  their  health.  In  1843,  when  there 
were  about  120  anxious  candidates  for  dia- 
tinction,  the  farmer'a  aon  from  the  moory 
district,  an  unpretending  retiring  young 
man—- 1  auppoae  not  more  than  21  or  22 
yeara  of  age-^beat  them  all  to  nothing  I 

Havhig  triumphantly  carried  off  the 
highest  honours  which  one  of  the  chief  Uni- 
^  veraittes  in  the  world  had  to  bestow,  Mr. 
Adams,  as  I  have  already  mentioned,  set  to 
work  about  the  resolution  which  he  had  pre- 
viously formed,  reapecting  the  perturbations 
of  Uranus ;  and  by  accomplishing  the  task 
which  he  preaciibed  for  himself  whilst  an 
Undergraduate,  he  has  placed  lumself  in  the 
very  first  rank  of  living  aatronomera.  He 
has  gained  for  himself  the  admiration,  as 
well  as  the  natonisbment  of  the  principal 
mathematicians  in  Europe. 

It  has  been  already  named,  that  Mr. 
Adams  has  met  with  aome  strange  neglect ; 
but  he  haa  alao  been  paid  many  flattering 
marks  of  distinction.  Beaidea  having  been 
made  a  Fellow  and  aasistant-tutor  of  hia 
college,  the  Maater  and  Fellowa  of  St.  John's 
have  nobly  subacribed  a  large  sum  of 
money,*  and  with  it  they  have  founded  a 
prize,  to  be  called  *.*  Tna  Adams'  Pbizb," 
in  honour  of  his  having  discovered  the 
planet  Neptune — this  will  hand  down  his 
name  to  poaterity  aa  long  aa  the  Univeraity 
ahall  last.  Her  most  graoioua  Majeaty,  the 
Queen,  when  at  Cambridge,  expreaaly 
ordered  Mr«  Adams  to  be  introduced  to  her, 
and  she  would  have  conferred  an  honour 
upon  him,  but  he,  I  think  unwisely,  declined 
to  accept  it.  The  Grovemment  have  at  their 
cUsposal  a  very  moderate  sum  to  bestow  aa 
pensions  on  Uterary  and  acientific  men  of 
merit— much  to  their  credit,  they  have  given 
Mr.  Adams  one,  as  a  national  recognition  of 
his  extraordinary  achievement. 

I  truat  that  higher  honoura,  and  other  dia- 
tinctiona,  are  in  atore  for  him — ^he  deserves 
them ;  for,  besides  his  own  intrinsic  merits. 

Amounting  to  upwards  of  1,300/. 
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he  is  a  splendid  eztmple  to  proTe  that  men 
may  raiie  themielves  from  the  lowest  and 
obfcarest  situations  to  the  hig^hest  honours. 
There  is  scarcely  one  amongst  yon  who 
has  not  greater  advantages  than  Mr.  Adams 
once  had,  and  who  is  not  better  situated  for 
moving  up  than  he  once  was.  His  splendid 
career  is,  therefore,  most  valuable  to  you, 
and  me,  and  every  one  who  has  to  make  his 
way  through  life  as  well  as  he  can  ;  for  it 
proves  what  merit  alone  can  do.  And  here 
I  must  in  justice  add — ^for  Mr.  Adams  fully 
proves  its  truth—- that,  with  all  its  draw- 
backs, it  is  a  glorious  future  in  our  dear 
old  country,  that,  provided  a  man  have 
talent,  untiring  industry,  and  unimpeaehabltf 
honesty,  no  matter  how  obscure  his  origin, 
or  humble  his  parentage,  the  road  to  dis- 
tinction is  open  to  him ;  and  there  Is  scaroely 
an  honour,  however  high,  or  a  position, 
however  proud,  that  he  may  not  ultimately* 
gain.  To  such  a  man,  our  country  in- 
vitingly, as  well  as  truthfully,  says — 

"  Honour  and  »ham9  from  no  condition  rise — 
Act  fDc</Tot7«  pari— THKas  al£  the  voKoum  lies." 


■TBAIC-BOAT  RACB# — ^DXAD  HBAT« 

On  Friday,  the  19th  instant,  an  experi- 
mental trip  was  made  from  Blackwall  to 
Gravesend  and  back  with  the  steam-boat 
Emmet y  which  is  a  doubled-bowed  or  Janus- 
shaped  iron  boat,  and  intended  to  ply  as  * 
halfpenny  passenger-boat  above  bridge.  She 
is  fitted  with  a  very  beautiful  pair  of  oscil- 
lating engines,  made  by  Messrs.  Joyce  and 
Co.,  of  the  Greenwich  Iron  Works.  Bach 
engine  is  nominally  of  20  horses  power,  but 
gives  off,  in  reality,  according  to  Watt's 
standard,  nearly  four  times  that  amount  of 
power.  They  work  with  admiraUe  exact- 
ness, and,  both  in  design  and  workmanship, 
are  not  surpassed  by  any  on  the  river. 

The  framing  is  particularly  deserving  of 
attention  for  a  happy  combinatioa  of  light- 
ness and  strength.  It  is  made  entirely  of 
wrought  iron,  which,  is  much  more  ex- 
pensive than  cast  inm,  but  ooeupies  a  mudi 
less  space. 

On  the  day  of  the  experimental  trip,  the 
Bmmet  left  BlackwaU,  with  tide,  at  19 
minutes  to  1  o'elock,  and  arrived  off  the 
Town  Pier,  Gravesend,  at  2  precisely,  hav- 
ing accomplished  the  distance  in  one  hour 
and  ten  minutes,  and  attained  the  speed  of 
upwards  of  17  miles  an  hour.  On  the 
return,  she  waited  off  Erith  for  that  well- 
known  crack  vessel,  the  Bnmfwfclf,  which 
runs  between  Blackwall  and  Gravesend,  and 
ran  with  her  neck  and  neck  (or  rather  nose 
and  nose)  the  whole  of  the  rest  of  the  dis- 
tance to  Blackwall.  It  was  a  most  exeiting 
race.    For  at  least  six  miles  of  the  run  the 


paddle-boxes  were  wifldn  a  fool  of  etdi 
other,  and  neither  boat  eould  gahi  the  least 
advantage  over  the  other.  Both  vessels 
reached  Blackwall  at  the  same  instant 

The  fact  well  deserves  recording,  that  a 
little  halfpenny  steamer  should  have  falriy 
held  her  own,  against  one  of  the  most  powvr- 
ful  and  fastest  of  the  eighteen-penny  linere. 

ancmcAnoKS  ov  kkoluh  PAnarrs  bk- 

WVLJMD  BITWBBN  VKIDAT,  JAK.  20,  AN» 
FSIDAT,  «AK.  26* 

WiLLiAH  SvfAii^,  Penbridge,  hridoBakor. 
For  terUm  impro9emmUt  <»  kUmfor  hrnn- 
inff  briti9f  iUe»f  and  $iker  9ttrikm  tmttkm-^ 
ca.    Patent  dated  July  18, 1848. 

The  kiln  described  by  the  patentee  may 
contain  any  number  of  fttmsoes,  the  arrange- 
ments  for  eaeh  being  the  same.  In  the  rids 
of  the  kiln  is  the  feed  passage  (dosed  by  a 
door  fitting  tightly)  which  slants  downwards* 
and  has  a  projecting  brick  at  bottom,  to 
throw  off  the  coals  into  the  fonmte.  The 
furnace  is  built  of  fire*bricks,  with  speoat 
between  them,  and  is  fitted  with  turoBOb 
bars  and  ash-pit  in  the  erdbiary  xuumer. 
The  passage  for  the  admission  of  air  to  tlia 
fuel  is  closed  by  a  door,  which  fits  tightly, 
and  is  ftoiished  with  another  somU  door  te« 
the  centre,  }nst  kti^  enough  to  admit  a  rake. 
All  the  passagea  are  dosed  by  doors  Bsade 
to  fit  tightly,  and  in  the  form  of  a  plate, 
whidi  turns  on  a  pivot,  ahdes  over  tfaa 
aperture,  and  is  supported  agafaist  a  pia> 
jecting  stop. 

Ctetm.— The  patentee  does  not  dsim  oay 
of  the  details  above  given,  so  long  as  Hm 
peeuliar  character  of  his  inventioB  is  retda- 
ed,  whereby  a  greater  influx  of  air  than  ii 
necessary  for  combnstioil  to  the  Interior  of 
the  kiln  is  prevented. 

[The  "  peeuliar  eharaeter*'--what  is  that? 
It  is  a  great  mistake  in  patent  spedfieia  to 
suppose  that  they  can  by  a  mere  foni  of 
wonls,  get  rid  of  the  plafai  obligation  cm  all 
inventors,  to  point  oat  in  dear  and  distUMt 
terms.  In  what  respeets  tbsnr  InventkBS 
differ  firoB  others.} 

Chabuw  3hnufXLL#  lAf9fpo6^  dock* 
maker.  JPbr  earUdm  impfmted  appm  mhu 
to  be  afpikd  U  Umber-kmUd  md  Uhmt 
vemb  taim  w^k  maierUk,  tk$  ipee^lefM- 
mty  iff  wkMk  U  Ugkter  than  iMifer,  prt» 
ventinff  ike  neeeetity  of  akmdanimg  thtm 
ai  MO,  hp  riddkng  them  qf  the  etgferimcmn^ 
beni  water,  and  enabling  them  thereby  ia 
carry  eaU.    Patent  dated  July  18, 1848. 

These  appaiatiises  eondst  of  dstens  ai 
the  eapadty  of  ftt>m  50  to  100  gallons  ai 
water,  according  to  the  tonnage  of  the  veo- 
sel,  which  are  fitted  to  tilie  tioa  oad  afl  of 
the  vessd  hMide.    The  i 
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top  mA  ekmd  at  boMon  by  s  nif-aetfa« 
YsivB  (wliich  oommmdcatas  with  the  m*  bj 
a  pifM),  or  by  «  plug  flonoeoted  to  a  weighted 
lever,  so  as  to  open  to  pnsanre  firom  tho 
insukf  and  cloee  to  preaanre  from  the  oat<i 
tide.  When  the  Teaael  roUa  to  atarboard, 
the  eistenia  on  that  aide  will  fill ;  and  on 
her  roUing  to  larboard,  the  eiatema  will  be 
opeoed  either  by  the  preaanre  of  the  water 
■gainal  the  Talrea  or  by  the  withdrawal  of 
the  ploga  by  the  action  of  the  weighted  lerer, 
and  tiie  water  emrtataed  therein  allowed  to 
iowont. 

€SSaMi.>— The  improved  apparataaea,  or 
anymodiiicatioB  of  them,  applied  to  timber* 
hMdad  and  other  yeaiela  laden  with  mate* 
riak  the  apeeifio  gravity  of  whieh  ia  lighter 
than  water,  preveotfaig  the  neeeaaity  of 
abandoning  them  at  aea,  byridding  them  of 
aoperinonmbent  water,  azid  enabUng  them 
thereby  to  «arry  tail. 

JoBAK  Aknoij>  ^ranncAMP,  Leioeater- 
iqnare,  Middleaex,  gentleman.  F^  4m- 
pr99etmenif  1m  fke  mamttfaeiute  of  tugitr 
/rosmtAeemu.   Patent  dated  Joly  18, 1849. 

ITiaae  impvovementa  refer  to  tho  reilning 
of  raw  angar,  and  to  the  darifyiag,  pnrif^ 
ing,  and  refining  of  ragar-eane  jniee,  by 
filtertng  it  throngh  eotton  or  otiier  Tegetable 
fibrooa  anbatanoea  oot  into  abort  lengths* 
The  eotton  ia  out  into  ahort  leogtha  of  from 
one-eighth  to  one-fonith  of  an  inch,  and  the 
eitemal  glon  removed  by  immersing  and 
rapeatedly  atirring  it  in  boiling  water.  The 
filter  prdferred  by  the  patentee,  is  a  vea- 
lel  *'  wider  at  top"  (query,  than  what  ?) 
with  a  cork  at  bottom,  and  fitted  in  a  ihime 
capable  of  being  moved  np  or  down,  ftir- 
aiahed  with  eroai  pieoea  ef  wood  over  whioh 
ia  atretehed  a  coarse  cloth.  In  every  100  Ibe. 
of  raw  angar  from  1  to  3  lbs.  of  cotton  ia 
need,  whieh,  when  scalded,  will  weigh  7  Iba. 
Thia  cotton  ia  placed  in  the  filter  underneath 
tlie  fraaae,  and  water  ponred  on  until  it  ia 
nearly  diatribnted  over  the  bottom,  which 
water  rana  ont  at  the  ceck«  1000  lbs.  of  raw 
angar  are  boiled  np  with  from  500  to 
600  Iba.  by  weight  of  water,  1  to  2  Iba.  of 
chalk,  and  half  a  pound  of  starch  **  which  last 
ia  not  acoeasary,  bnt  benefioial,"  and  the  im- 
pnritiea  afcimmed  off  aa  they  arise  to  the  aar« 
fiuse.  It  ia  then  ran  into  me  filter,  whereby 
the  water  ia  driven  ont,  and  anbeeqnently 
flowa  ont  itaelf  iii  a  purified  stote.  The 
eotton  may  be  cleansed  by  washing  and 
uaad  again. 

It  ia  aMed  that  this  sugar  ia  more  agree- 
able to  the  taate,  and,  in  eoaaequenoe  of  the 
ehalk  belug  neutral,  lesa  unerystalliaable 
ftaa  what  is  prepared  in  any  other  way;  and 
that  aa  the  angar  is  uaed  at  the  boiling 
point,  wlien  no  fermentation  can  take  place, 
and  aa  the  chalk  neutraliaea  the  adds,  no 
aahnequant  daewnpoiitkm  oau  take  pbee. 


Alao,  that  noaurplua  of  chalk  need  be  feared 
aince  the  cotton  will  lay  hold  of  and  retain 
it,  together  with  any  azotic  or  impure  mat- 
tera.  Instead  of  the  raw  angar  being 
filtered  through  cotton,  the  cotton  may  bo 
boiled  with  it. 

The  preceding  operationa  may  be  applied 
to  refined  aogar  -  cane  jniee  previooaly 
deaoaed  and  purified  by  eanatie  lime;  In& 
the  patentee  believee  it  to  be  better  to  aub« 
atitote  chalk  in  combinatiott  with  the  filira* 
tion  through  eotton. 

CS^otfN.— The  uae  of  cotton  or  oUier  vege* 
table  fibrous  material  (cotton,  however, 
being  preferred)  cut  into  ahort  lengtha,  in 
the  reAidng  of  raw  angar,  and  to  the  dean- 
ing,  purifying,  and  refining  of  Bngar*cane 
juice. 

William  BowAun  Nkwtok,  Chanoery- 
lane,  Middleaez.  For  eertmnin^mtvememU 
m  maehinery  for  UUer-pre§9  printing. 
(Communication.)  Patent  dated  July  18, 
1848. 

Thia  invention  consists,  1.  Of  variona 
modea  of  distributing  the  ink  in  even  quan- 
titiea  to  the  inking  roUera  of  a  printing 
madiine.  2.  A  Washington  hand-preas,  in 
which  the  lever  is  of  a  peculiar  form,  so  that 
aa  the  preaaman  draws  the  handle  towards 
him,  the  velodty  decreaaea  and  the  pressure 
increaaea.  8.  A  setf-acting  inking  appara* 
tna  for  inking  the  type  in  a  hand-press  ai 
the  frame  travela  in  and  out.  4.  An  appa-. 
ratna  for  inking  the  type  in  a  hand-preas, 
which  is  worked  independently,  but  in  eon- 
junction  with  the  press,  lh>m  any  prime 
mover,  and  which  the  patentee  atetea  to  be 
peeuliarly  applicable  to  fine  printiag. 

4.  A  card  -  printing  preaa,  in  which 
the  inking  and  preasing  are  effected  by 
the  workman'a  foot,  leaving  his  hands  at 
liberty  to  feed  in  the  carda,  which,  after  tiiey 
are  printed,  are  delivered  out  of  the  other 
end  of  the  press. 

In  consequenee  of  this  machine  having 
been  the  aubject  of  a  former  patent,  granted 
to  the  same  gentleman  12th  May,  1847,  he 
haa  not  desoribed  ito  peculiar  conatnuAion 
autidently  in  detail  for  na  to  give  an  intel- 
ligible aeeount  of  it  trithout  leferenee  to  the 
former  spedfication. 

The  elahna,  whidi  are  very  nnmeioui  ■ 
nine  under  the  firat  head  alone--ar6  all  fer 
the  arrangement  and  combination  of  partit 
or  any  modifications  of  them  whieh  eonstitttto 
theie  different  presses  respectively. 

ALnzANDUB  Edouabo  lb  Moli*,  Cmx- 
VALiEU,  Conduit-Street,  Middlesex,  ^br 
certain  improMtMniw  In  t^9rahu  for 
Hffhtinff  by  cUeMeity;  parte  qfwMeh  metff 
he  made  ttee  ^f  in  other  i^fpHeaHom  ^f 
eieetriHiy.    Patent  dated  July  20,  1848. 

This  inventioa  eonsista ;  lat,  of  certttn 
improvemeate  in  eonstraotiiig  gehaaio  or 
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electric  piles  for  the  prodnetioii  of  light  and 
o^er  applicatioDB  of  electricitj.  2Dd.  In 
the  application  of  discs  of  carbon,  so 
arranged  as  to  revolve  near  each  other,  and, 
when  they  shall  have  completed  one  revolu- 
tion, to  approach  and  again  to  come  into 
proper  relation  to  each  other. 

The  ''  improved"  mode  of  constructing  the 
electric  piles,  consists  in  employing,  as  one 
of  the  elements,  a  piece  of  carbon,  which 
IS  produced  by  the  destructive  distillation  of 
coal,  or  other  substance,  in  the  manufac- 
ture of  carburetted  hydrogen  gas.  This 
piece  of  carbon  is  electrotyped  at  one  end, 
to  which  a  strip  of  metal  is  soldered  and 
riveted,  or  otherwise  permanently  attached, 
and  the  other  end  of  the  strip  is  fastened  in 
like  manner  to  a  cylinder,  composed  of  amal- 
gamated zinc,  which  is  the  other  element  of 
the  pile.  The  exterior  surface  of  the  cy- 
linder, the  metal  strip,  and  the  electrotyped 
end  of  the  carbon  element,  are  all  coated 
with  a  varnish,  to  prevent  or  to  modify  the 
destructive  action  of  the  acids  thereon,  and 
also  the  influence  of  the  zinc  on  the  carbon. 
The  varnish  preferred  is  copal  varnish, 
thickened  by  having  retort  carbon  ground 
up  fine  with  it.  The  carbon  element  is 
placed  in  a  porous  jar,  fill^  with  nitric  acid. 
The  amalgamated  zinc  cylinder  is  then 
placed  over  and  encircles  it,  and  the  whole 
is  placed  in  a  stoneware  jar  filled  with  a 
folution  of  sulphuric  acid,  in  the  proportion 
of  one  part  of  the  latter  to  seven  of  water. 
The  carbon  element  may  be  cut  out  of  the 
residuum  of  a  gas  retort,  or  may  be  moulded 
from  a  mixture  composed  of  one  part  of 
coal,  or  coke,  or  charcoal  powder,  three 
parts  of  retort  oarbon,  and  one  part  of  tar. 
This  mixture  is  placed  in  suitable  moulds, 
and  subjected  to  great  pressure  in  a  hydrau- 
lic or  other  press.  It  is  then  removed  and 
dried  by  the  atmosphere  in  the  shade,  after 
which  it  is  heated  gradoally  in  a  close  ves- 
sel for  36  hours,  until  it  attains  a  bright  red 
heat,  on  which  it  is  allowed  to  cool,  and  is 
ready  for  use. 

The  disc  or  rotary  electrodes  should  be 
of  the  purest  ^carbon,  and  for  this  purpose 
the  patentee  prefers  to  employ  retort  carbon 
cut  into  proper  shape  and  purified  by  im- 
mersion in  a  solution  of  nitric  and  muriatic 
add  for  12  hours,  and  afterwards  in  a 
solution  of  fluoric  add  for  a  like  period. 
The  disc  deotrodes  are  mounted  on  suitable 
axes  supported  in  the  extremities  of  a  kind 
of  horse-shoe  frame,  which  is  jointed  in  the 
centre  of  the  curved  part  so  that  the  two 
arms  are  free  to  approach  to  or  recede  from 
eaeh  other..  The  horse-shoe  frame  is  held  ver- 
tically, and  the  electrodes  rotate  in  the  same 
plane,  or  in  planes  at  right  angles  to  each 
other.  Through  the  joint  of  the  horseshoe 
frame  passes  an  axle,  driven  by  clockwork. 


and  carrying  a  toothed  wheel,  which  drivea 
another  toothed  wheel  keyed  on  to  the  axle  of 
two  chain  wheels.  Two  chains  are  passed 
round  these  wheds,  and  round  two  others 
fixed  upon  the  respective  axes  of  the  elec- 
trodes, whereby  a  uniform  rotary  motion  is 
imparted  to  both  of  them.  Above  the  chain 
wheds,  and  between  the  arms  of  the  horn- 
shoe  frame,  is  mounted  a  toothed  wheel,whicfc 
is  driven  by  the  toothed  whed  on  the  axle 
of  the  chain  wheds,  and  carries  on  ita  exte- 
rior side  surface  a  combination  of  camf , 
against  which  press  two  stops,  fixed  one  on 
dther  arm  of  &e  horseshoe  frame.  ▲  hori- 
zontal coiled  spring  is  fastened  at  one  end 
to  one  arm  of  the  frame,  and  at  the  other  to 
the  second  arm,  whereby— when  the  discs 
have  completed  one  revolution,  and  the 
recesses  in  the  eams  are  brought  opposite  to 
their  respective  stops,  so  that  they  asay  take 
into  them, — ^these  arms,  and  consequently 
the  electrodes  which  they  carry,  are  caused 
to  approach  towards  eadi  other.  A  portkMi 
of  one  of  the  arms  is  constructed  of  a  non- 
conducting substance. 

Clahm, — I.  The  employing  of  tiiat  de- 
scription or  quality  of  carbon  whidi  lesnlta 
from  destructive  Oj)  distilling  cod  or  other 
matter  used  in  the  manufacture  of  gas  aa 
one  of  the  dementa,  in  an  dectrie  or  gd- 
vanic  pile;  the  employment  of  carbon 
moulded,  sul^ected  to  pressure,  and  menu* 
fSactured  as  described ;  dectrotjping  &e 
6nds  of  the  carbon  elemente ;  connecting 
the  carbon  elements  with  the  other  dementa 
used,  by  soldering,  or  other  permanent  fiz« 
ture. 

2.  The  application  of  discs  of  carbon,  as 
electrodes,  so  that  they  shall,  when  they 
have  completed  one  revolution,  be  caused 
by  the  mechanism  to  approach  towards  eaeh 
other,  and  produce  a  continuous  dectrie 
light. 

[M.  Le  Afolt  hs8  cut  somewhat  of  a  figure  lately 
as  a  claimant  for  the  honour  of  being  the  first  adap* 
tor  of  the  electric  light  to  illuminating  purposes. 
The  preceding  abstract  of  his  enrolled  spedficatioB 
fkimishet  the  best  of  all  possible  evideneo  that  bis 
claims  areifUhout  foundation  He  has  invented  Ul»> 
rally  nothing.  His  discs,  his  mode  of  cansiog  the 
electrodes  to  approximate,  and  the  use  of  graphite 
for  tbe  deotrodes,  are  all  old.  (See  Meek,  Mag,  vd. 
XlU.,  p.  U, 

We  were  at  first  Inclined  to  except  his  plan  of 
protecting  the  electrodes  by  eleetrotyplng,  b«t  we 
observe  that  Mr.  Stalte  in  his  last  specifieatioa  (im 
wtth  tta4bi^ 


amUt  p.  79,) 
which  is  in 


s  to  cover 
the  same  thing.] 


David  NApnn  and  jAins  Mvbdoor 
NAPinn,  York-road,  Lambeth,  engineen. 
For  improwmemU  M  marinen*  coNqpnaset; 
alto  in  baromttert,  and  in  eeriam  oikar 
meaiurinff  inttrvmenit.  Patent  dated  20tfa 
July,  1848. 

The  improvements]  sought  to  be  seenind 
under  this  patent,  rdatot  1.  To  maiiaefn' 
compasses.     2.    To  barometen.     3«  To  n 
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taebomctem ;  or  liiBtramoiits  for  aioertain- 
iag  the  speed  of  Tenela  throagh  water,  or  the 
Tclocitj  of  cnrrenti  of  water:  and  4.  To 
weigh  bridgea  or  pUtfonn  weighing-ma- 


1.  The  compaas  box  is  gimballed,  aa 
maaal,  and  ccntaina  the  oompaaaoard,  which 
ia  bcNUtd  by  a  braaa  hoop,  to  whidi  grip 
pieeea  are  aoldered.  AboTo,  and  reating  upon 
tke  naedka,  ia  a  thio  diae  of  '*  tak-braaa," 
to  whidi  ia  Ihateaad  a  diao  of  cotton  or 
velvety  or  other  aoll  sobataace.  A  printed 
or  rated  piece  of  y^ftr,  containing  24  con* 
eantae  curdea,  and  a  number  of  radiating 
finea  eorreaponding  with  the  points  or  parte 
of  pointa  in  a  compasa  card,  ia.  temporarily 
held  in  the  gripe  above  the  talc-braia  and 
90tt  Bobitanee.  Underneath  the  compaaa 
card  there  are  three  branchea  filed  to  a 
looae  eollar  on  the  apindle  of  the  point,  ao 
that  tiiey  may  be  alid  np  and  down  to  serve 
as  abutaMQta  or  anpporta  to  the  card.  A 
lever  ie  eonneeted  at  one  extremity  with  a 
vibffatiBg  liruae,  and  carries  at  the  other  a 
vertical  pricker,  which  ia  made  to  travel 
Ofvwr  the  awface  of  the  paper  from  the 
inner  eonoentric  cireie  to  the  outer  one,  and 
in  a  line  parallel  with  the  keel  of  the  vessel, 
OBMO  in  twenty-foor  hoars.  The  lever  is 
Bade  to  rise  and  fall,  and  consequently  the 
pEidDer  to  poncture  the  paper  at  certain 
ng;ttiar  intervale  of  time,  and  tb  branches 
to  rise  np  and  support  the  card  each  time 
tiw  ponetnre  ia  effBcted.  By  thia  arrange- 
menty  the  direction  of  the  ship's  coarse  wHi 
be  indtCT^  by  the  punctures  on  the  radiat- 
ing linea,  and  the  time  by  those  upon  the 
concentric  circles.  The  lever,  together  with 
its  pricker,  and  the  branches^  are  actuated 
by  ordinary  clock-work  machinery,  whioh 
is  carried  in  the  bottom  of  the  compass  box, 
by  meens  of  a  peculiar  combination  pf 
toothed  gear  and  levers.  The  printed  paper 
is,  of  Gonne,  changed  every  twenty-four 
hours. 

2.  The  improved  barometer  is  constructed 
with  a  veitind  spindle  which  carries  a  card, 
having  on  its  surface  a  number  of  concentric 
tarda  which  represent  portions  of  time, 
and  radiating  lines  which  represent  fractions 
of  inches.  Above  the  card  is  a  lever  carry* 
Ing  a  vertic^  pricker,  which  is  made  to  rise 
and  fall  at  certain  regular  intervals  of  time, 
and  to  travel  from  the  inner  concentric  circle 
to  the  enter  one  once  in  twenty-four  hours. 
On  the  vertical  spindle,  and  uudemeath  the 
card,  ia  fastened  a  grooved  wheel,  round 
whidi  is  paaaed  a  cord.  A  counterbalance 
weight  ia  atuched  to  one  end  of  the  cord, 
while  the  other  one  is  made  fast  to  a  float 
resting  upon  a  column  of  mercury  in  a  tube. 
The  card  lias  a  fixed  point  representing  29*5 
Inches,  whidi,  at  cotomeacement,  is  placed 
underneath  the  pricker.    As  the  column  of 


mercury  falls  or  rises  the  printed  card  will 
travel  to  the  right  or  to  the  left  accordingly, 
and  its  variations  of  height  be  indicated  by 
the  distance  of  the  punctured  lines  from 
the  starting  point,  on  either  side* 

3.  Tiie  improved  tachometer,  or  appara- 
tus, for  meaauring  the  speed  of  veaaels 
through  the  water,  and  the  velocity  of  a  cur* 
rent  of  water,  conaiats  of  a  horizontal 
ajnndle  moving  freely  on  pivots  attached  to 
the  aide  of  the  vessel  beneath  the  water- 
line,  and  indoaed  in  a  case  open  at  both 
enda.  The  spindle  is  fitted  with  vanea,  the 
pitch  of  which  ia  regulated  ao  that. ten 
revolutiona  of  the  vane  apindlea  ahall  equal 
one  fathom.  The  vane  spindle  carriea  a 
tangent  screw,  which  geara  into  a  toothed 
whosl  keyed  on  the  end  of  a  abaft  which 
paaaea  into  the  interior  of  the  vessel,  whereby 
the  number  of  nautical  miles  is  marked  in 
units,  &c.,  up  to  10,000  on  ordinary  indicat- 
ing  dials  through  the  medium  of  trains,  aueh 
aa  are  used  in  gas  meters,  with  the  addition 
of  four  spring  barrels,  whose  especial  office 
it  ia  to  work  the  indicating  dials  and  trains, 
and  diminish  the  friction  of  the  different 
parts  so  as  to  relieve  the  vane  spin- 
dle from  this  duty,  whereby  the  speed 
of  the  vessel,  or  velocity  of  the  current, 
wUl  be  more  correctly  indicated  and  regis- 
tered. The  spring  barrels  have  no  effect  of 
themselves  upon  the  dials  and  gearing,  but 
appear  to  facilitate  the  action  of  the  vane 
spindle  thereon.  We  aay  '*  appear,"  for 
we  observe  with  regret  that  the  relative  con- 
nection of  these  barrels  with  the  rest  of  the 
apparatua  are  anything  but  dearly  and  dia- 
tinctly  deacribed,  although  they  constitute 
the  novdty  of  this  portion  of  the  invention, 
and  form  the  subject  of  a  separate  claim. 

4.  The  platform  of  the  improved  weigh- 
bridge is  supported  upon  a  horiaontal  cross 
bar  attached  to  the  lower  end  of  a  vertical 
bar,  which  ia  made  fast  at  top  to  the  end  of 
a  horisontal  lever,  whereby  the  platform  is 
supported  on  a  centre.  The  weight  to  balance 
the  platform,  with  the  gooda  thereon,  ia 
hung  upon  this  horizontal  lever,  which  car- 
riea a  short  upright,  attached  to  a  ahorter 
horizontd  lever,  which  is  placed  above  and 
parallel  to  the  first.  The  other  end  of  the 
short  lever  is  pivoted  loosely  to  a  standard 
of  the  frame,  and  has  above  it  a  coiled  apring. 
From  the  top  end  of  the  short  upright  is  a 
chain,  which  passes  over  a  pulley,  suspended 
between  friction  rollers,  and  terminating  in 
a  weight  that  balances  the  connecting  pieces. 
This  pulley  is  keyed  on  a  rod,  to  the  end  of 
which  is  attached  a  pointer,  whereby  the 

"weight  of  goods  on  the  platform  is  indicated 
on  a  dial ;  while,  at  the  same  time,  a  paper 
is  made  to  travel  underneath  a  pencil,  so  that 
the  weight  ia  also  at  the  same  time  regis- 
tered. 


M 


EXCBHT  AMSBIOAN   PATXHTB. 


•1.  TIm  combiDitioii  of  mittaUi 
tppantiu  with  a  miintaining  power,  so  m  to 
produoe  a  idf-aotiiig  maant  of  registering 
the  diiectioQ  of  the  head  of  the  Teteel,  aa 
indicated  by  the  nagnetio  needle, 

2.  The  method  of  reg;iitering  upon  a  dr- 
enlar  disc  by  a  travelling  point  or  pencil,  aa 
applied  to  baromefeen,  and  described. 

3.  The  combination  of  a  aapplementaiy 
or  anxiliarjr  power,  with  apparatus  for  indi* 
eating  and  registering  the  speed  of  a  Tessel 
through  the  water,  and  the  Yelodty  of  onr- 
fnts  of  water. 

4.  IheaoasBringandngisteiingofwalghi 
hj  a  weigh4vidge  or  platfbnn  machine, 
baring  attached  thereto  apparatus  snob  as 
deicribed. 

&BCBMT  AUB&ICAN  ^ATKMTS. 
[Selected  firom  the  Franklin  Journal.} 
FOK  AN  laCPROYBlGRNT  IN  lUJLINO  CaN« 

9LBS.    B,  P.  8h€Uabarger. 

CMm* — ^The  manner  in  which  I  £orm  the 
candles,  point  them,  and  cat  them  to  a 
suitable  length  at  one  operation,  by  meana 
of  the  cylinder,  piston,  wick-tube,  mould- 
ing-tube,  grooved  puUey,  axles,  and  con« 
■eotang  band;  the  cutter  wheel,  curved 
outter,  and  conical  spiral  cutter,  combined 
and  operating  with  each  other. 

Also  the  manner  of  preparing  the  tallow, 
or  other  suitable  material  for  moulding  in  a 
oold  state,  by  cutting  it  into  thin  slices,  prs- 
viotts  to  placing  it  in  the  cylinder,  for  the 
pucpose  of  givUig  equal  solidity  to  the  can- 
dles, and  ui^ormity  of  appearance. 

Fo»     AN     ImPBOYXMBNT      in      RoTAftT 

drsAJi  Enainks.    Jafmea  Black, 

The  nature  of  the  invention  consists  in 
constructing  a  steam  wheel  with  a  dou- 
ble series  of  curved  buckets,  secured  to  its 
periphery,  closed  at  their  sides,  and  divided 
by  a  central  division  plate,  with  the  spaces 
between  the  series  of  buckets  on  each  side 
of  the  division  plate  connected  by  curved 
apertures ;  and  the  arranging  the  steam  wheel 
within  an  enclosing  cssing,  in  such  a  manner 
that  steam  admitted  to  the  buckets  on  one 
side  of  the  central  division  plate,  will  act 
directly  upon  the  wheel,  by  impinging  upon 
the  Uot  of  the  buckets,  and  descending  to 
the  base  of  the  same,  will  pass  through  the 
oonnecting  apertures  to  the  series  of  backets 
on  the  opposite  side  of  the  division  plate, 
and  in  escaping  from  between  which,  it  will 
react  upon  the  face  of  the  buckets,  and  give 
additional  impetus  to  the  wheel. 

Claim. — ^The  doable  series  of  carved 
buckets  upou  the  steam  wheel,  with  the 
■paces  between  the  same,  united  as  de-« 
•eribed,  combined  with  the  steam  pipe,  by 
means  of  the  segment 

Fob  an  Improtbihnt  ik  Watbb- 
Wkbbls.— CTHoA  A.  JBoyden. 


CTgfwf.— 1.  Fastening  conical  or  boU^ 
shaped  rings  to  the  circumf  erenoe,  or  enter 
edges  of  the  rings  or  rims  of  turbine  wheels 
and  reacting  water-wheels,  which  the  flonta 
are  attached  to,  or  making  the  rings  or  rims 
which  the  floats  are  attached  to,  of  so  large 
a  diameter,  as  to  extend  outward  beyond  tho 
outer  extremities  of  the  floats  or  buckets, 
and  making  the  part  of  one  or  of  both  of  the 
rings  or  rims  which  are  outside  of  the  floats, 
onmd,  conkial,  bellndiaped,  or  of  snefa 
other  form,  that  the  distance  between  them 
at  their  exterior  edges  or  chronmforeocea 
ahaU  be  greater  than  at  the  parts  next  tlie 
outer  extremities  of  the  floats.  I  do  not 
limit  my  daim  exactly  to  the  widtfi  or  forms 
described,  but  extend  it  to  aU  fmrms  which 
are  essentially  the  mme  as  those  described. 
I  do  not  include  in  this  claim  the  plaeiiig 
Wl-shaped  rings  around  the  drcunferenoea 
of  wheels,  detaehed  and  separate  from  tiio 
wheels ;  but  I  dsim  these  adjuncts  so  at. 
lached  to  the  wheels  as  to  vevohro  with  tim 
wheels,or  so  made  as  to  be  parts  of  tiw^ieelBi 

2.  Making  the  parts  of  the  tops  of  litt 
leading  ourves  at  and  near  the  gamitniw, 
doping ;  though  I  do  not  conftne  my  daim 
exactly  to  the  angle  of  dope  described,  but 
extend  it  to  all  dopes  of  any  angle,  indina. 
tlon,  curvature,  and  extent  wiiich  vrill  in  any 
degrae  answer  the  same  purpose. 

Fob  an  Impbotbmbnt  in  Cumiro 
FiLBS.     Biehard  Walker. 

Tbe  nature  of  the  inwntion  eonsists  in 
constructing  a  machine  to  cut  two  aides  of  a 
file  at  the  same  time,  and  by  one  and  the 
mme  motion,  by  premure  on  tiie  dilsels, 
Instead  of  a  blow  by  a  hammer,  the  power 
of  pressure  bdng  a  suspended  wdght,  ar- 
ranged in  such  a  manner  as  to  give  any 
required  depth  of  cat  in  a  more  regular  and 
uniform  way  than  by  a  blow,  or  otherwise. 

GTe^.— Hie  combination  of  the  wsigfat, 
earn,  slide,  and  dog,  with  the  carriage,  tog- 
gle joint,  and  cutter  levers,  for  the  purpOM 
of  cutting  film  by  premure. 

Tht  Psith  Sutptnakm  Bridg*  which  is  eiecied 
over  the  Danube  at  Peeth,  was  commeooed  in  IMO, 
according  to  the  designs  and  under  the  direction  of 
'Wm.  Tieroey  Clark,  £eq.,  civil  eQglQear,(the  same 
genttoman  who  datigned  our  Hammaramith-bridge) 
sod  has  Just  been  completed  at  a  coat  of  £650,000. 
This  bridge,  which  for  magnitude  of  design  and 
beauty  of  proportions  stands  first  among  suapentin 
bridges,  has  a  clear  waterway  of  1,260  feet,  the 
centre  span  or  opening  being  670  feet.  The  height 
of  the  suspension  towers  from  the  foundation  Is 
900  feet,  being  founded  in  50  feet  of  water.  The 
sectional  area  of  the  suspending  chains  is  520 
aquare  inches  of  wrought  Iron,  and  the  total  weight 
of  the  same  1,300  tons.  This  is  the  first  permaueut 
bridge  alDce  the  time  of  the  Romans  which  has 
been  erected  over  the  Danube  below  Vienna,  it 
having  been  considered  impossible  to  fix  the  found- 
ations in  so  rapid  a  river,  subject  to  such  extensive 
floods,  and  exposed  to  the  enormoua  foree  of  tbe 
toe  in  the  winter  enaann  It  now,  however,  ataada 
m  aaotber  monnmant  of  the  akill  and  petsevexanoe 
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of  oar  eouiitiyiBMi.  Th*  iMridfi  wm  opeiMd  for  the  llnfontry— in  fiwt,  the  whole  platform  one  mass  of 
flnt  time,  not  to  an  oidhwry  public,  oat  to  s  re-  movlnf;  Boldlen;  and  daring  the  (int  two  days, 
ItMrttef  army,  on  the  f th  of  lairaary,  1B49,  by  60.000  Imperial  troopt,  with  270  pieees  of  cannon, 
vhieh  tbtf  italiUity  of  the  ftmctore  wae  put  to  the  pasted  over  the  bridge."  This  fact  cannot  but  be 
most  serere  test,  whleh  cannot  be  better  described  of  imporUuice  to  the  scientiflc  world,  since  it  proves 
than  by  referring  to  the  letter  of  a  correspondent,  that  suspension  bridges,  when  properly  constructed 
who  writes— "First  eame  the  Hungarians  in  full  and  trussed  according  to  the  design  of  Mr.  Clark, 
letreatand  in  tlie  gieatcet  disorder,  hotly  pursued  may  be  erected  in  the  most  exposed  places,  while 
by  the  ▼ictorioos  Imperfalists ;  squadrons  of  eavalry  their  cost  in  comparison  with  stone  brmges  Is  com- 
■Dd  artiUeiy  in  Aill  gallop,  backed  by  thousands  of       paratiTely  insigniiieant.— Frosi  ike  Tiwu$, 

_ ♦ 

WMBKIiT  LIST  Or  NEW  BK«LI8B  PATBNTi. 

WI]]ivnBoggett,or8t.llartln's-lane,HiddIeMX,  Rees  Reece,  of  London,  chemist,  for  improve- 

nanaJbetiirer,  for  improremelits  in  methods  and  menta  in  heating  peat  and  obtaining  products 

nachineqr  for  obtainiof  and  ayplyiacmotiTe  power.  ^(umlkvm*   JaBaaiyS4i  eixinontha. 

January  M;  «Ix  months.  Charles  fienry  Paris,  of  Paris,  France,  for  im- 

Hemry  Bemoolll  Barlow,  of  Manchester,  for  im-  provements  In  preventing  the  oxidation  of  iron. 

itain  the  Manafcelure  of  pile-cut  fUnrtcs,  <lMagacoinmanication.)  JannaiylS;  sixmonths. 


and  In  machlneiy  or  apparatus  appiioable  thereto.  WiUiam  Henry  Barlow,  of  Derby,  for  improve- 

'Befng  •  aomwiwiiratfaw.)  JanvanSO;  sixmonths.  menta  In  the  construction  of  perm —    ' 

Bamucl  Brown,  the  younger,  of  Lambeth,  Surrey,  railways.    January  23 ;  six  months. 
"    ^aprowed  ' ""  "    *  .  —    . . 


(Being  •  aomwiwniratfaw.)  JanvanSO;  sixmonths.       menta  In  the  construction  of  permanent  ways  for 

,  « .^ TT.ofLamb"  " " ' " ' ' 

mensiiring 

rsnbstanees      soi  _. 

;ture  of  malted  grain,  and  in  vinous  fermenta- 


iptowed  apBMiitiMee  for  mensiiring  Riehard  Johnaon,   of  Blackbom,  LaneaaMre, 

the  flowof  U4|uldB  and  of  snbstanees       gentleman,  for  oertaln  improvements  in  the  mauu- 
ite,  whieh  opparatosei  art  In  part       facture  of  malted  grain,  and  in  vinous  fermenta- 


fn  a  nmning  alate,  whieh  opparatosei  art  In  part 
•loo  oppNoaMe  to  nMytlve  porpooeo.    Janoaiy  M; 


tion;  also  improvements  in  brewing,  and  in  the 
machinery  or  apparatus  connected  with  the  above 

Hoary   ymihrnn,   eC    Yfne-atioaC,    noeadilly,  or  elmllar  proeeases.    January  IS ;  six  numths. 

Wcstmiaolor.gan-maker,  for  oertaln  improvements  Wakefield  Pim,  of  the  Borough  of  Kingston- 

Infiroarma.    JaaooryM;  sixmontlia.  upon- Hull,  engine  and  boiler  maker,  for  certain 

ThonMo  BeMnion,  of  Leedo,  llax-dreeaer,  for  improvements  in  propelling  ships  or  vessels.  Janu- 

Impxovemonts  in  machinery  for  bcoaking,  seratoh-  ary  25 ;  six  months. 

log,  cutting,  heckling,  dressing,  combing,  carding,  Robert  Shaw,  of  Portlaw,  Waterford,  cotton 
drawing,  rovioff,  and  spinning  flax,  hemp,  tow,  spinner,  and  Samuel  Fletcher  Cottam,  of  Man- 
wool,  sUk,  and  otiior  fibrooa  aubeianoee,  and  in  Chester,  machinist,  for  certain  improvements  in 
nniting  fibrous  substances.  January  2S;  sixmonths.  machinery  for  preparing  spinning  and  doubling 

Chnrtoa  do  fieigoe,  of  Aithnr-atreot  West,  Lon-  cotton,  wool,  flax,  silk,  and  similar  flbrous  mate- 
don,  cnginoer,  for  impiu foments  in  steam  engines,  rials.    January  26 ;  six  months. 
In  pumps,  and  in  springs  for  railway  and  other  pur-  John  .Talbot  Tyler,  of  the  firm  of  Ashmead  and 
JnnnaiySSi  sixnunthf.  Tyler,    Mount- street,   Grosvenos-square,    hatters. 


Edward  Slaughter,  of  Uie  Av<mside  Iron  Works,       for  certain  improvements  in  hats,  caps,  and  hat- 
Bilatol,  ongiaoor,  for  Improvomanta  in   marine      cases.    January Sfi;  sixmonths. 
itof  iingJBss.   Jannaiy  98 1  six  months.  ^ 

WBBX&T  U8T  •r  •BglONS  FOft  AATIOLBS  OV  UTILITY   &E0T8TSRBD. 

Daieof  No.  in 
Eoglstra^  the  Ra- 


tion,      gister.      Proprietors*  Names.  Addresses.  Subjects  of  Design. 

.^      William  Hattersloy....^  RateUil  Highway  East  ............  Passengers  signal  light. 

Josh.  Tayler  and  Son.«  Warwick-lane 
U39     H.  I.   NiooU  and  D. 


.  19      1727      William  Hattersloy....^  RateUil  Highway  East  ............  Passengers  signal  ligh 

^'      1728     Josh.  Tayler  and  Son.«  Warwick-lane Improved  ball-cock. 


Nicoll Regent-street CoaU. 

„      1740     SdwardFrisby   .........  Marylebono-street Paragon  boot-heel. 

IS      1741      Thomas  Craddock  .....  Birmingham.. Pressure  gauge. 

„      1742      WUliam  K.  Harvey......  Blurton Apparatus   for   cleaning  pot- 
ter's materials  from  parti- 
cles of  iron. 
22      1742     T.  B.  Bosbridge  and 

6.  F.  Busbridge......  East  Mailing  Kills,  Kent.. Dandy  rollers  for  paper-mak- 
ing. 

„      1744     James  Taaker  ..•...^...  Liverpool AnU-coUision  signal  lamp  for 

shipping  aod  boats. 
„     1745     John  Hartley  .........>.  The  Mills,  Otley,  Yorkshire Improved  mill. 

aiibertt^mtnt0o 

A  l^orking  Engineer  ViTanted. 

APSR80K  capable  of  taUng  charge  of  a  Small  Steam  Engine  and  to  undertake  Repairs,  with  tbe 
Making  of  Tools  and  PatUrns:  he  will  be  required  to  Reside  on  the  Premises  and  devote  his  whole 
oorrlees.  Wages  25s.  per  week,  with  a  ftoe  house,  coals  and  light.  Should  tbe  party  on  trial  be  approved 
of,  the  situation  will  be  permanent.  Apply  bv  letter  only,  in  the  handwriting  of  applicant,  stating  qual- 
flcatlons,  aod  reference  as  to  character.  Addrefs  to  A.  Z.,  at  Mr.  Wilson's,  Leaping-bor,  Blackfriars- 
«o><i. 

The  Gold-Seeker's  Mannal. 

BY    PROFESSOR    ANSTBD,     F.R.S. 
VfHS  MmiKG  JOtTRKAL,  RAILWAY  AND  COMMERCIAL  GAZETTE,  of  this  day  (Saturday), 
*-    contains  ample  information  respecting  the  Gold  District  of  Califomia. ' 

Also.  Le  Motifs  SpeeiflcaHon  for  the  ELECTRIC  LIGHT,  Papers  on  the  ELECTRIC  TELEGRAPH, 
»d  snUeela  interssting  to  the  Minor  and  Engineer.  _    ,    ,, 

PnMhtod  «t  fte  Ofllos,  16,  Floot-atroot,  London.    Price  Sixpence ;  and  may  be  had  of  aU  BooksellorB 

and  Newsmen. 
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ADV^RTlSEMEWtS. 


To  Inventors  and  Patentees. 

MESSRS.  ROBERTSON  &  CO., 

PATSXT  80LICXT0RB, 

(Of  which  flnii  Mr.  J.  C.  ROBERTSON,  the 
Editor  of  the  Mkcramics'  Maga2i»s  from  Its 
commencement  in  182S|  is  principal  partner,) 
undertake 

The  procuration  of  Patents 
For  England,  Scotland,   Ireland,  and  all  Foreign 
Countries,  and  the  transactkni  generally  of  all  busi- 
ness  relating  to  Pazxitts. 

Speelfieatlons  Drawn  or  Revised. 

DISCLJLIMBaB,  AND  MSMOBAKDUMS   OV 
ALTSBATION    PRBPARBD    AND    ■NROLLBD. 

CaToats  Entered  and  Opposittons 
Oondneted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

Advice  on  Cases  snbmittedj  Are.  dse. 


Mxss&s.  ROBERTSON  &  CO. 
POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OP  PATENTS  EXTANT, 

Commencing  a.d.  1617  (15  James  I.),  and  regularly 

continued  down  to  the  present  time. 


INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per- 
sonally or  by  letter. 

Advantaees  of  RegUtering  De- 
signs for  Articles  ofUtiUty. 

Uud9r  the  New  Designs  Jet,  6  and  7  FU.  c.  65. 

Protection  for  the  whole  of  the  three  Kingdoms 
by  one  Act  of  R^stration. 

Protection  for  a  term  of  three  years. 
Protection  at  a  moderate  expense  {ttom  1 21.  to  20/. ) 

Protection  immediate,  (may  be  obtained  in  most 
oases  within  a  couple  of  days.) 

Power  of  granting  licenses  for  any  of  the  three 
Kingdoms,  or  any  of  the  cities,  towns,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  number 
of  persons. 

Summary  remedy  for  Infringements. 

For  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Mechanics^  Magazine, 
No.  1047,  price  3tf.;  and  for  Lists  of  Articles  re- 
gistered under  the  New  Act,  see  the  subsequent 
Monthly  Parts. 

Specifications  and  Drawings,  according  to  the 
Provisions  of  the  Act,  prepared,  and  Registrations 
effected  without  requiring  the  personal  attendance 
of  parties  in  London,  by  Messrs.  ROBERTSON  and 
Co.,  Patent  and  Designs  Registration  AgenU,  166. 
Fleet-street. 

Ornamental  Designs  also  registered  under  th^ 
5  and  6  Vic.  c.  100. 


To  Engineers  and  Boiler 
Makers. 

THE  BIRMINGHAM  PATENT  IRON  TUBE 
COMPANY  Manufacture  Patent  Lap  Welded 
Tubes,  under  Mr.  Richard  Proeser's  Patent,  for 
Marine,  Locomotive  and  all  Tubular  Boilers.  Also 
Tubes  for  Gas,  Steam,  and  other  purposes.  All 
sorts  of  Iron  Gas  Fittings.  Works,  Bmethwick, 
near  Birmingham,  London  Warehouse,  68,  Upper 
Thames- street. 


WORKS  Bt 
ANDREW  PRITCHARD,  ESa,  M.R.I. 
■KTOTES   on    NATURAL   HISTORY,   selected 
-^  from  the  Microscopic  Cabinet,  with  10  coloured 
Plates.    New  Edition,  price  2s.  6d. 

MICROSCOPIC  ILLUSTRATIONS,  with   de- 
scriptions of  the   New  Microscopas..     Third 
Edition,  price  7s.  6d. 

A  HISTORY  of  INFUSORIA,  Living  and  Fossil, 
with  500  Engravings.    Price  12s. 
A  GENERAL  HISTORY  of  ANIMALCULES, 
being  Part  I.  of  the  above  work.    With  the 
Plates,  price  5s.   ' 

London:  Whlttaker  and  Co.,  Ave  MailA-lane. 


NOTICES  TO  CORRESPONDENTS, 

A  stamped  edition  af  ike  Meekaniet^  Maganm*, 
to  go  dy  poet,  priee  4d.,  ie  pnbUehed  everff  Fridaf, 
at  4  o'etoek,  p.m.,  preeieelv,  and  contains  the  Claime 
of  aU  the  Speo^ftealions  Enrolled,  all  the  Ntm  Pa- 
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We  have  already  givea  Mr.  Stenson's 
cla«ii»  (we  anU  p.  68^  aadb  now  pKv- 
poBe  to  select  from  his  specififflalien-  soiiw 
of  the  more  prominent  of  its  contents. 

Rotary  Engines.  (  Claim  First.) 
Fig.  1  is  a  transveVse  section  of  a  rotary 
engine  constructed  according  to  this  part 
of  my  invention,  and  fig.  2  is  a  longitudinal 
section  of  the  same  A  is  a  metal  cylin- 
der with  flanges,  a «,  on  its  two  ends ; 
B,  B',  are  two  covns  which  fit  closely 
upon  the  flanges^  a  a;  C  is  a  hollow 
roller  whirii  is  plhoed  inside  of  the 
cylinder  A,  and  serves,  as  afterwards 
explained,  the  office  tf  a  piston ;  it  is  of 
the  same  length  as  the  cylinder  between 
the  end  covers,  B,  B^,  but  is  about  one- 
third  less  in  diameter.  The  ends  of  this 
roller  are  turned  and  fitted  truly  to  the 
cylinder,  A,  but  one  of  these  ends  is 
bevelled  inwards  (see  fig.  2)  and  a  me* 
tallic  ring,  D,  of  a  triangular  section  is 
inserted  between  the  said  bevelled  edge, 
and  the  straight  side  of  the  eylinder 
which  serves  as  a  steam-tight  packing  at 
that  part.  M  is  a  working  ^i^t,  with 
fly-wheel  attached,  (not  shown  in  the 
figures)  the  inner  end  of  which  shaft  is 
cranked  and  passed  through  an  opening 
in  the  cover,  B',  into  the  interior  of  the 
roller,  Cr.  '..fo  the  cranked  end  of  this 
shaft  there  is  a  pin,  F,  attached  by  joint- 
screw  pins,  d^  and  d^,  the  inner  end  of 
which  IS  of  the  rounded  form  shown  in 
the  figures,  and  fits  into  a  hole  of  a  cor- 
responding shape  in  the  central  boss  of 
the  roller  C,  where  it  is  gripped  and 
held  in  its  place  by  the  brasses,  6,  b^ 
wedges,  i,  a,  and  screw  bolts,  £  £  (see 
fig.  2),  so  that  the  roller  may  turn  freely 
on  the  crank  pin,  F,  as  its  axis  or  bearing. 
The  pin  F  is  free  to  vibrate  to  a  small 
extent  on  the  joint  pin,  e/^,  but  is  kept 
at  the  same  Uffie  tight  up  to  the  fly-shaft, 
M,  by  tt^e' other  joint  pin,  d^,  which  is 
fitted  with  a  spring  for  that  purpose. 
While  on  the  one  hand,  therefore,  the 
action  of  the  screw  bolts,  £  £,  upon  the 
wedges,  d  d,  and  brasses,  b  b,  serves  to 
keep  the  piston  roller,  C,  central  to  the 
crank  pin,  F,  so  on  the  other  hand,  the 
action  of  the  spring  screw  pin,  d',  has  a 
constant  tendency  to  keep  the  periphery 
of  the  piston  roller  C,  in  close  contact  with 
the  inner  surface  of  the  cylinder.  A,  and 
so  to  prevent  any  escape  of  steam  between 


them.  The  brasses,  b  6,  and  wedges, 
d  if.BX9  prevented  from  turning  on  their 
eentrea  isiependently  of  the  crank  pio, 
F,  by  feathers  fitting  into  corresponding 
groovea  in*  the  uMmher  represented  in 
the  vertical  section,  fig;  1«  G  is  a  slid- 
ing, diaphragm  or  plate,  which  works 
iJiroagh  a  slot  in  one  side  of  the  cylin- 
der, A,  on  a  vertical  Ine  with  its  axiSf 
Md  is  kept  always  in  close,  though  varv- 
ii^  contact  with  the  piston  roller,  C,  by 
iDKans  of  a  weight  or  spring,  or  (which  I 
f  lefer)  by  means  of  a  lever  movement 
working  by  a  cam  or  eccentric  fixed  on 
4ie  fly- shaft,  M,  and  acting  on  the  upper 
edge  of  the  plate  at  0.  T  T  is  a  sti^g 
box  to  the  cuaphragm,  G.    As  this  dia- 

Shragm  is  kept  always  in  contact  with 
le  piston  roller,  C,  on  one  side,  and  that 
roller  is  in  constant  contact  with  some 
ether  part  of  the  cylinder.  A,  there  is  a 
comf^te  separation  efiected  of  the  cy- 
linder lengthwise  into  two  parts,  or  cham- 
bers indicated  by  the  letters  H  and  I ; 
J  is  an  induction  pipe,  which  conveys 
the  steam  from  the  beUer  to  the  steam 
chest,  K,  whence  it  is  admitted  by  a  slide 
valve  into  a  chamber  L,  from  which  it 
passes  through  a  number  of  orifices, 
III,  (the  united  areas  of  which  are  equal 
to  the  area  of  the  inductioaf  ipe,  J,}  into 
the  division  H,  of  the  cylinder  A.  As  there 
is  no  way  of  escape  for  the  steam  so  ad- 
mitted, either  at  top  or  bottom  of  the  cy- 
linder— being  stopped  at  top  by  the  fixed 
diaphragm  or  abutment,  G,  (that  is  to 
say,  fixed  in  respect  of  Lateral  position,) 
and  at  bottom  or  some  other  part  of  the 
cylinder  by  the  contact  between  the  pis- 
ton roller,  C,  and  the  cylinder — but  as  the 
roller  is  free  to  revolve  within  the  cy- 
linder, the  pressure  of  the  steam  against 
the  yielding  roller,  forces  it  round  in  the 
direction  indicated  by  the  arrow,  e.  The 
roller  as  it  rotates,  drives  before  it  any 
air  or  steam  there  may  be  in  the  eham- 
her  1,  and  compels  it  to  make  its  exit 
through  the  eduction- pipe,  N,  which  is 
connected  to  the  port,  z,  and  close  to  the 
side  of  the  diaphragm,  opposite  to  that 
at  which  the  steam  is  admitted,  till  on 
passing  the  mouth  of  the  induction  pipe, 
and  over  the  central  axial  line  of  the 
cylinder  (the  diaphragm  yielding  for  the 
moment  to  the  upward  pressure  of  the 
roller)  and  also  past  the  mouths  (A  4  0 
of  the  induction  pipe  J;  the  diaphragm 
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G»  ttoce  more  dMcends,  and  fresh  steam 
being  admitted  between  it  and  the  pistoa 
causes  the  latter  to  contiDue  its  rotatioa 
as  before.  It  will  be  obTiooa  therefore 
tfiat  all  that  ia  necesaary  to  keep  up  a 
ooutiQQoiia  rotation  of  the  pistOD^rolIery 
Cf  with  the  least  expenditure  of  steam, 
poeticable,  is  to  admit  (by  means  of  the 
slfdesand  the  usual  appendages  to  slides) 
the  steam  at  pr<^pev  intervalsy  and  ia 
amtaUe  quantities^  which  two  elements 
in  the  calcnlatina^  depend  jointlv  on  the 
uaaoMkt  of  ftee  steam  space  leu  in  the 
cylinder,  and  the  degree  of  expansion  at 
wUdi  ik  may  he  deemed  advantagjeooff 
to  work  the  steam. 

In  the  preceding  description  the 
eMine  hae  been  supposed  to  rotate  iVom 
zigbt  to  left,  bnt  the  Talve-box  is  so  adr 
JBsted  that  u»  direction  of  modon  may 
be  changed  at  pkasare,  from  left  to 
iig)U»  Ail  duit  is  necessary  for  this  pur<> 
pose  ia^  to  lower  the  slide-valTc^  D',  by 
means  ef  the  lever,  £'»  so  that  it  xoaj 
eoTCT  the  lower  parts,  L*  and  Sj  instead 
of  the  two  upper  ports,  z  and  a,  when 
that  which  was  in  the  first  instance  the 
ednctlop  passage  becomes  the  inchxeCion 
one,  and  vice'  V€r9d. 

Another  modification  of  this  engine 
is  exhibited  in  fig:  3  (a  longitudinal  sec* 
tkm)  snd  fig*.  4  and  4'  (transverse  sec- 
tiona}.  The  parte  in  this  case,  and  their 
leipective  forms  and  offices  are  the  same 
as  in  the  engine  first  described  with  the 
foUowing  exceptions.  First,  the  opei^ 
ing  left  in  the  right-hand  cylinder 
cover,  is  closed  by  a  stuflKng-  box,  through 
which  the  cranked  working  shaft  is 
passed.  Second,  the  diaphragm,  G, 
f  instead  of  sliding  up  and  down  as 
before  described,  is  a  fixture  which  pro- 
jests  inwards  from  the  inner  periphery 
of  the  cylinder,  A,  and. enters  at  its 
lower  extremity  into  a  recess  in  the  peri- 
phery of  the  piston  roller.  And,  third, 
the  piston- roller,  C,  is  caused  by  the 
eeceatrie  action  of  the  cranked  shaft,  to 
which  ^  is  attached,  to  describe  such  a 
path,  in  respect  of  the  steam  cylinder, 
as  to  open  and  shut  alternately  the  steam 
indnitfion  and  eduction  passages,  and 
thefeby  to  produce  a  continuous  rotation 
ol  the  cranked  or  working  shaft 

Fig.  5,  shows  a  modification  in  which 
the  diaphragm  is  connected  by  a  knuckle 
joint  in  the  piston  roUer,  C,  and  works 
throagh  a  stuffing-box  covered  by  a 
hoei  Or  instead  of  the  diaphragm  being 


a  fixture  attached  to  the  cylinder,  it  ma; 
be  a  fixture  attached  to  the  piston-roUer, 
and  work  through  a  slot  in  tne  cylinder  ^ 
this  slot  being  covered  in  with  a  hood  or 
case,  as  represented  in  fig.  6. 

CTo  U  eimiimiMd  kt  our  ««r#.) 
•        -^.^ 
OaaiSAJK  XXFXBXXXKCa  ov  thx  imsulat« 
INS     VROPSBTIXa     OF     QVTZA.    FISGHA* 
COVXlUm     BUICTRIC    WIBBS.       BY     lUU 

wsuNxa  aiucxNS. 

Sor, —  Havu^  read  &  repsrt  m  the 
Timm  newspaper  of  some  expenmeatft 
which  have  welv  been  made  bf  the 
South  Eastern  Railwax  Company  at 
Folkestone  Harbour,  unoer  thedirectioa 
of  Mr*  Walker,  with  the  view  ef  detev- 
mining  the  insiilating  power  of  a  gntta 
pereha  eoating  upon  electric  condiicting 
wires,  I  feel  myself  called  upoa  to  place 
before  the  pumic  aa  account  of  simihur 
and  very  oNielnsive  experiments  which 
have  lately  been  tried  on  a  kxge  sci^ 
by  the  Prussiaa  gpvemment,^  mder  the 
durectioa  of  Mr.  Werner  Siemena,  am 
officer  of  the  Prussiaa  arsenal;  and  I 
widl  to  avail  myself  of  your  vahmUe 
assistance  for  that  poxpose,  xnewinghoiw 
deenly  you  feel  interested  in  the  progreae 
of  the  science  of  electric  eqgineering. 

Duving  the  wintsr  1846^7,  Mr.  W. 
Siemens  cemmnced  his  expenmMrts- 
upon  the  insuladng  propennF  of  gutta 
pereha,  caoutchouc,  SM  other  simikr 
substances,  endeavouring  to  gjve  the  Hae 
wire  ef  his  pecntiar  electee  telegraph  a 
ceadag  whicn  would  effestaatty  iaiRdate  it 
fram  ue  earth  in  whi^  it  should  be  !»• 
tened.  At  that  time  he  obtaiaed  a. 
patent  in  Prussia  for  hia  electric  tele- 
graph, whioh  is  eonsidesed  ^juite  pecaliar, 
sad  differmg  Crem  aay  otber,  inaaoach 
aa  it  eeastitutes  ef  itseu  a  complete  else^ 
trie  mashine,  the  eieetrk  duid  being  the 
sole  motor,  ito^owa  regBlatos,aadpnater 
"the  advanta^  whereof  are,  chat  it 
aceoBunodates  itself  te  all  irregaburitiea 
of  battery  power  (provided  that  power 
does  not  foU  belaw  a  certain  ■unimttm>; 
that  it  profits  te  a  eertam  exteat  by  bed 
casrents,  is  very  easily  mansgcd^  and  re- 
^aires  but  one  line  wire. 

In  the  summer  of  1847,  Mr.  Siemens 
obtained  permissioa  to  try  his  telegrs^ 
i^pen  an  established  line  between  Berlin 
and  Potsdam  (a  distaace  of  about  IS 
Baglish  miles},  where  it  has  siaee  been 
permaaendy  adopted,  in  preforease  ta 
the  needle  telegraph  which  had  beei^ 
p2 
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previouBly  used.  In  order  to  remove  a 
general  prejudice  against  the  introduction 
of  electric  telegraphs,  on  account  of  the 
great  expense  incurred  in  suspending, 
maintaining,  and  guardhig  the  line  wire 
above  ground,  and  from  fear  jf  frequent 
interruption  by  heavy  rains,  tempests,  or 
mischief,  Mr.  Siemens  renewed  with  in- 
creased vigour  his  experiments  on  insu- 
lating wires.  Gutta  percha  appeared  to 
him  objectionable  on  account  of  its  ten- 
dency to  become  a  hydrate,  in  which 
state  it  is  an  electric  conductor ;  he  there- 
fore tried  a  wire,  four  miles  long,  coated 
with  caoutchouc,  which  was  interred 
thirty  inches  below  the  surface  of  the 
earth.  The  insulation,  however,  was  im- 
perfect; and  having  improved  his  method 
of  rendering  gutta  percha  free  of  water, 
and  also  of  laying  it  upon  the  wire  (be- 
tween grooved  rollers),  he  returned  to 
that  substance,  and  completed  a  length 
of  thirteen  English  miles,  which  was 
interred  thirty  inches  below  the  surface 
of  the  earth,  along  the  railway  between 
Berlin  and  Grossbeeren.  The  coating  of 
this  line  of  wire  was  imperfect  at  a  few 
places,  which,  however,  by  means  of  a 
novel  process  of  induction,  were  soon 
discovered  and  soldered  up ;  it  has  been 
in  constant  use  ever  since  (about  eighteen 
months),  and  still  continues  to  give  per- 
fect satisfiiction. 

In  March,  1848,  an  opportunity  pre- 
sented Itself  to  subject  the  gutta  percha 
coating  to  a  severer  trial.  The  Provi- 
sional Grovemment  of  Schleswig  Holstein 
called  upon  Mr.  Siemens,  in  conjunction 
with  Professor  Himly,  to  protect  the  har- 
bour of  Kiel  against  hostile  men-of-war. 

The  pressure  of  time  did  not  admit  of 
extensive  preparations.  Large  bags  were 
made  of  gutta  percha,  each  containing 
between  2000  and  3000  lbs.  (avoirdupois) 
of  gunpowder.  They  were  hermetically 
aeakd,  and  sunk  by  means  of  ballast,  at 
Tarious  points  into  the  deep  water  chan- 
nel. Each  of  them  was  provided  witJi 
an  earth  wire  and  a  conducting  wire, 
leading  along  the  bottom  of  the  sea  to  a 
centraistation,  where  each  mine  could  be 
fired  at  pleasure,  in  order  to  destroy  any 
hostile  vessel  which  came  within  its  reach. 
Instruments  were  so  placed  as  to  indicate 
the  exact  position  of  each  mine  to  the 
guard  on  duty.  These  wires  were  tested 
from  time  to  time,  and  it  was  found  that 
they  continued  in  good  condition  for 
several  months;  but  by  degrees  they 


changed  in  appearance,  and  after  having 
been  immerseu  in  the  sea  for  six  months, 
the  gutta  percha  was  converted  into  a 
complete  hydrate,  and  altogether  dispos- 
sessed of  its  insulating  property.  Coated 
wires  which  have  been  immersed  in  fresh 
water  for  the  same  length  of  time,  have 
also  clearly  indicated  some  change,  but 
only  in  a  very  slight  degree.  These 
results  caused  Mr.  Siemens  to  try  fresh 
experiments ;  and  he  finally  succeeded  in 
preparing  a  gutta  percha  composition, 
which,  as  far  as  his  experiments  go  to 
prove,  has  no  affinity  for  water. 

So  strong,  indeed,  is  the  faith  of  the 
Prussian  government's  Electric  Commit- 
tee in  the  success  of  this  coating,  that 
they  have  adopted  it  for  all  their  lines  in 
course  of  construction.  Mr.  Siemens  baa 
just  completed  a  telegraphic  communi- 
cation between  Berlin  and  Frankfort-on- 
the-Maine  (a  distance  of  445  EngUah 
miles),  and  another  line  from  Berlin  to 
Cologne  is  completed  as  far  as  Magde- 
burg. In  Hanover,  and  other  states  of 
Germany,  the  same  description  of  tele- 
graph has  also  been  adopted. 

This  great  length  of  copper  wire  is 
coated  by  means  of  one  single  machine 
which  has  been  constructed  by  Mr.  Sie- 
mens and  a  Mr.  Halske  conjunctively. 
It  consists  of  a  horizontal  cylinder,  with 
a  moveable  piston ;  a  chamber  at  the  end 
of  this  cylinder  is  pierced  with  sixteen 
holes,  eight  of  which  arc  through  the 
bottom,  and  of  the  same  diameter  as  the 
wire  itself ;  the  remaining  eight  are 
through  the  top  side,  exactly  opposite  to 
those  in  the  hot  torn,  and  are  of  the 
intended  diameter  of  the  coated  wire. 
Eight  separate  wires  arc  pointed  through 
the  bottom  holes ;  the  cylinder  is  mode- 
rately heated,  and  filled  with  the  gutta 
percha  composition,  whereupon  the  piston 
is  urged  forward,  and,  in  forcing  the 
semifluid  substance  through  the  eight 
larger  holes,  it  carries  with  it  the  coated 
wires  with  remarkable  velocity,  the  wire 
itself  being  impelled  by  virtue  of  adhe- 
sion to  the  gutta  percha  which  surrounds 
it. 

In  going  through  large  rivers,  such  as 
the  Elbe,  the  Wcser,  and  others,  Mr. 
Siemens  has  encased  the  coated  wire  in 
iron  pipes,  in  order  to  protect  it  from 
damage. 

In  concluding  this  communication — 
which  I  fear  already  exceeds  the  limits 
of  your  valuable  space— I  beg  to  say  thai 
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<ni  anoUier  occasion  I  shall  feel  pleasure 
in  furnishing  you  with  a  description  of 
Mr.  Werner  Siemens*  electric  telegraph, 
which  is  not  yet  publicly  known,  although 
it  has  for  two  years  and  more  been  pri- 
vately adopted  in  Germany,  and  is  at 
present  making  rapid  progress,  in  con- 
sequence of  its  success  at  a  public  com- 
petition which  took  place  at  Berlin  last 
Afarcfa,  before  the  Go?emment  Commis- 
noners.        I  am,  Sir,  yours,  &c., 

A  FuawD  ov  Fbogbbss. 
Binninghaia,  Ju.  24, 1849. 


PSSCRIFTION  OF  A  SERPENTINE  OB  YBB.- 
MICULAB  BABGE  CONSTBUCTED  BT  THB 
X.ATB  BBIG.-GEN.  SIB  SAMUEL  BENTHAX, 
FOB  THE  BMPBXSS  CATBABINB  II.  BT 
THE  LATB  JBBBMT  BBNXHAM. 

[The  following  letter,  written  by  Jeremy 
Bentham  (the  elder  brother  of  Sir  Samael 
Bentfaam),  describes  a  vessel  of  a  very  pecu- 
liar constraction,  which  may  be  considered 
more  in  the  light  of  a  curiosity  than  u  an  in- 
TCDtion  of  general  utility,  now  that  steam  has 
giren  ns  the  power  of  nafigatiog  with  facility, 
the  most  tortuous  and  shallow  rifers ;  yet, 
very  possibly,  there,  may  still  be  countries 
and  circuBstanoes,  in  which  water  oonrey- 
anoe  could  be  eifected  by  means  of  such  a 
Tesiel,  when  it  could  not  be  accomplished 
in  any  other  way. 

Mr.  Bentham  has  omitted  to  say  that  the 
Imperial  Vermienlar  drew  but  fowr  inchei 
of  water  when  light,  and  no  more  than  tix 
imekea  with  its  124  rowers,  stores,  &c.,  on 
board. 

Some  subordinate  Inventions  are  men- 
tioned in  the  course  of  this  description 
whidi  may  be  considered  (the  progress  of 
steam  notwithstanding)  as  still  of  very 
general  application.  Such  are  the  two  slen- 
der masts  forming  a  triaogle,  with  a  stay 
rope — tlia  rudder  at  the  head,  as  weU  as 
at  tiie  stem,  an  improvement  subsequently 
exemplified  in  one  of  the  war  schooners, 
of  1795,  and  more  recently  in  the  Janui 
Government  vessel,  and  some  of  the  Thames 
steamers— the  stem  of  the  rudder  in  the 
middle,  instead  of  at  one  edge  of  it, — and 
the  double  row  of  rowers  so  as  not  to  inter- 
fere with  one  another. 

The  day's  delay  for  provirions  frustrated 


the  purpose  for  which  the  imperial  barge 
was  built.  The  empress,  Catharine  II., 
tired  of  the  tedionsness  with  which  the 
barges  proceeded,  that  had  been  built  at  St. 
Petersburgh  for  her  use,  pursued  her  jour- 
ney by  land,  having  left  Kioff  two  hours 
before  Sir  Samuel's  arrival  there.  The 
Emperor  of  Germany  (Joseph)  went  on 
board,  when,  during  his  visit,  the  Yermiou- 
lar,  was  rowed  round  so  as  to  form  a  ring, 
the  head  joinmg  the  stem  ;  after  which,  it 
was  allowed  to  resume  a  straight  line,  and 
left  to  the  influence  of  the  stream. 

Zadobras,  near  CrickofT, 

Monday,  May  8-14, 1787. 

Honoured  Sir, — I  am  now  alone;  my 
brother  is  before  this,  I  hope,  at  Kioff,  or  on 
his  way  from  thence  to  Cherson.  I  left  him 
on  Thursday  se'nnight  at  Propoisk,  a  town 
upon  the  Soje,  about  40  miles  from  hence 
by  land,  but  double  or  treble  the  way  by 
water,  pursuing  his  course  on  board  his  new- 
invented  Serpentine  or  Vermicular  Barge, 
whichever  you  please  to  call  it.  Of  this 
barge  you  wHl  expect  some  description.  It 
consists  of  six  different  boats,  coimeoted 
together  by  a  particular  mechanism,  so  as 
to  form  but  one,  but  pliable  in  every  direc- 
tion in  the  manner  of  a  snake.  Each  boat, 
or  link,  as  we  call  it,  is  42  feet  in  length, 
consequently  the  length  of  the  whole  is  252 
feet ;  the  two  head  links  are  taken  up  en- 
tirely with  oars,  as  is  the  forehalf  of  the 
third  and  the  whole  of  the  sixth.  In  the 
first  link  are  36  oars ;  in  the  second,  40 ;  in 
the  rowing  part  of  the  third,  20;  in  the 
sixth,  24 ;  in  all  120,  besides  two  at  the 
head  of  the  head  link,  and  as  many  at  the  tail 
of  the  tail  link,  to  answer  the  purpose  of 
rudders.  There  are  two  ranks  of  oars  on 
each  side,  consequently  four  are  seen  of  a 
row  when  you  look  across  the  boat;  the 
back  half  of  the  third  Imk,  and  the  whole  of 
the  fourth  and  fifth  constitute  the  habitable 
part  of  the  barge,  which  I  must  lose  no 
time  in  telling  you  is  destined  for  her  Ma- 
jesty's use,  if  she  will  vouchsafe  to  set  foot 
in  it.  The  breadth  of  this  habitable  part  is, 
throughout,  13  feet  6  inches  in  the  inside ; 
on  the  outside,  from  the  bottom  of  the  win- 
dows, the  breadth  is  continued  on  each  side 
1  foot  8  inches,  which  breadth  forms  a  plat- 
form or  foot-board,  for  people  to  walk  on,  in 
passing  from  the  head  rowing  links  to  the 
rowing  link  at  the  tail  behind  the  habitable 
part,  consequently  the  extreme  breadth  is 
about  16  feet  9  inches.  From  this  foot- 
board to  the  floor  of  the  rooms  in  depth, 
and  from  the  side  of  the  rooms  to  the  side 
of  the  boat  (that  is,  the  breadth  of  th«  foot- 
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botf  d)  m  bnadfek,  fisiau  a  ipaM  aU  alaag, 
which,  opentog  into  the  rooms^  affords  a 
contiDued  range  of  cnpboards  on  each  side. 
Height  of  the  rooms,  7  feet  4  inches  in  the 
middle ;  6  feet  7  inches  at  each  side.  The 
diiSereaee  is  oooasioBed  by  the  foim  of  tha 
roof,  which,  of  caime,  Is  m  littla  arched  iot 
the  sake  of  strength,  that  upon  <occasion  it 
maj  bear  a  man.  The  front  room  occnpyiqg 
only  l^e  hinder  hsif  of  the  third  link  on 
wbidi  It  lAaadSt  fenni  tiia  asrti-Toom  far 
«ttaadaataj  that  immediarriy  faelaad  it  oco>- 
|>iec  the  wbole  of  the  lonrth,  and  lorns  the 
dining-room.  Of  the  fifth  link,  the  front 
half  forms  a  drawing-room  or  dressing-room, 
which  ever  yen  pimse  to  call  it,  Into  whieh 
her  majesty,  with  a  select  party,  may  with- 
draw from  the  dining-room ;  behind  the 
drawing  or  djsssing-raom  ia  the  hed-diam- 
bar^  wiik  tmo  oabiaa  for  attendants  and  other 
flonfeaiences;  the  plaoe  for  the  bed  is  an 
alooTe  taken  oat  of  the  breadth,  and  «ccu- 
pyiqg  the  middle  part  of  that  breadth ;  jnst 
at  the  hind  part  of  the  link  fronting  it,  ia  a 
very  neat  c^n  store,  in  the  English  taste, 
made  on  parposa.  Ih6  whole  length  ^  the 
jraoa  is  fiOed  with  windows  on  each  aide, 
separated  Anly  by  panels  of  aiz  Inohes 
vide;  height  of  the  windows,  three  iaet  all 
along ;  width  of  each  irandow,  two  feet  and 
a  half — to  each  window  four  panes;  the 
vood.work  very  light:  the  windows  dmw 
IP  and  down,  and  there  is  a  blind  to  each 
of  them  that  does  the  same.  Between  the 
anti-room  and  the  dining-room  there  is 
necessarily  a  space  of  two  or  three  feet  or 
more,  to  giye  room  for  mani^ging  the  junc- 
tion of  the  two  links ;  so,  for  the  same  rea- 
son, is  there  between  the  dining-room  link 
and  the  link  which  contains  the  drawing 
«r  dressing-room  and  bed-chambers. 

A  little  short  of  the  extremity  of  the  first 
link  stands  a  half  octagon  platform,  about 
4i  inches  above  the  rowa«  seats ;  on  tiiis 
my  brother  stands  to  gire  orders  with  a 
speaking-trumpet,  of  which  yon  may  ima- 
gine there  ia  some  need,  as  the  length  of  the 
whole  barge  is  above  a  quarter  aa  long  i^ain 
aa  that  of  your  garden.  A  semidrcniar  rail, 
covered  with  soarlet  ck»tb»  and  standing  on 
thneepiUan  riah^  finom  the  platform,  aervea 
/or  hia  anpportj  frontiiig  thii  platform,  at 
the  other  end  of  the  barge,  ia  a  platform 
somewhat  similar,  for  the  same  purpose. 

The  third,  fourth,  and  fifth  link  being  left 
ont,  the  first,  aecond,  and  aixth  form  a 
princely  rowing  boat ;  in  that  case,  her  Ma- 
jesty  may  seat  herself  on  a  aofa  towarda  the 
atem,  formed  of  a  neat  kind  of  platted  work 
of  red,  edged  with  chocolate  cokmr  (the 
colour  of  Wedgwood's  ware),  with  cushions 
of  stuffed  leather. 

Of  the  mode  oif  juaotion  I  know  not  bov 


to  give  you  any  tolerable  idea;  I  d«  met 
perfectly  understand  it  myself,  the  mccfaaa- 
ism  being  mostly  concealed  by  the  stmctuim 
of  the  parts.  The  stern  of  the  head  link, 
for  example,  is  concave;  the  head  of  the 
second  link  is  convex,  fitting  exactly  into 
that  cavity.  In  the  concavity  between  th« 
upper  edge  of  the  boat  and  the  water,  ruoa 
an  horizontal  groove;  the  connection  is 
formed  by  an  iron  bar,  whidi  is  fixed  in  the 
second  link,  playing^  turning,  I  befieve, 
there  round  a  perpendicular  fiilcrnm,  and 
nuning  upon  frte&m-roners  in  the  hori- 
zontal groove ;  ia  the  breedi  of  the  first  • 
link  the  length  of  the  bar  is  divided,  aa  it 
were,  by  a  hinge,  which,  lying  horizontally 
parallel  to  the  horizontal  groove,  of  oonne 
gives  room  for  that  part  of  the  bar  that  ia 
not  fixed  to  the  end  of  the  bar  oppoeite  to 
that  which  is  fixed,  to  play  up  and  down, 
according  to  the  motion  of  tiie  link  boat  into 
which  it  is  inaerted  by  meana  of  the  hori- 
aontal  gfoove.  The  hinge  is  juat  pereeivud 
as  you  look  down  between  Uie  two  linka 
(boats),  and  the  diameter  of  it  forma,  I 
tiiink,  all  the  interval  which  tiiere  is  in 
general  between  them ;  but  they  are  capable, 
upon  oecaaion,  of  being  Ut  out — to  I  don't 
know  what  distance — I  believe  a  foot  or  more : 
all  the  other  links  are  connected  in  the  i 


manner. 

Instead  of  a  long  boat,  the  barga  haa  a 
24.oared  boat  of  ooe  link,  but  ia  oliMr 
respects  constructed  upon  the  same  princi- 
ples,— six  rows  of  rowers  in  length,  four  in 
breadth,  being  very  shallow  (drawing  very 
little  water).  It  goes  with  great  awtftneaa, 
notwithstanding  its  great  brMdth  ;  being  so 
broad,  it  ia  aa  steady  as  terra  firma,  and 
will  turn  round  like  a  top  that  sleeps,  with- 
out changing  its  situation.  There  ia  like- 
wise a  four-oared  iKMit,  not  much  unlifce 
our  common  wherries.  As  for  the  greait 
barge,  there  has  been  no  opportunity  of  try- 
ing its  swiftness,  nor  can  there  be  till  it  goes 
fidriy  into  the  Dnieper ;  the  Soje  is  ao  foil 
of  short  turnings,  and  shoals,  and  atumpa  of 
branches  of  trees,  projeoting,  soase  abof«  the 
water,  others  a  little  way  below  the  surfeoe— 
the  inundation  being  not  yet  over,  nor  the 
natural  bed  of  the  river  asoertainable.  One  of 
the  turnings,  I  obaerved,  was  ao  short  aa  to 
form  much  less  than  a  right  angle— asy 
brother  thought  not  so  much  as  half  suoh  an 
angle.  It  was  curious  to  observe  the  baige 
bending  itself  to  that  form:  had  it  been 
inflexible,  it  eouM  not  have  paased  the 
taming. 

When  the  construction  of  the  barge  waa 
too  hx  advanced  to  admit  of  any  alteration, 
my  brother  thought  of  another  mode  of 
junction  much  more  simple  than  tfie  fbin* 
going,  and  ooosaqiiently,  if  it 
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much  prefcnble.  He  took  witk  him  «  ves- 
sel  of  three  liiiki  constructed  npoa  this 
principle,  and  which  he  hopes  will  live  in 
the  BUck  Sea.  The  ends  are  quite  square, 
like  those  of  a  box,  and  the  Jonction  is 
eSiscted  by  two  ropes  orosshig  one  another 


thns  -x  .  One  end  of  eadi  rope  is  Axed  jn 
one  liak,  and  -the  other  in  the  contigaoiis 
link.  Beams  slide  oat~-l  can't  recollect 
how—to  keep  the  two  links  asunder  when 
and  at  what  part  it  may  be  foimd  necessarf. 


vf  ike  Sea  Vmmculm', 


Breadth. 14 

I. 

0  i 

BoMeu.. 

F. 

,    0 

I. 
3 

MiddlelU 34 

Length  of  the  larel    .«. 
aai  after  links/  ^ 

Thickness  of  the: 
planks  at   the 
sides 

Thickness  of  the' 
planks  at    the 
deck , 

0 
0 

2h 

%  : 

The  timbers  8  ins. 
square ;  the  bot- 
tom   and    sides 
connected  by 
dovetailiqg. 


TfaAs  terroB  for  Che  yiwsanit  ▼ogFac^  as  a  aait 
of  tasder  to  the  fwat  Imperial  Veraufulary 
oostaining  some  bagga^  ssasherwomen,  and 
other  foUowers. 

Besides  the  aboTe«  there  is  another  expe- 
rinental  vessel  upon  the  same  simple  plan, 
but  much  larger  in  its  dimensions,  designed 
only  for  fredi  water,  and  calculated  cUefly 

Peet. 

Breadth  of  aUtfieHnks. 32 

Length  of  Che  middle  link 76 

Length  of  the  fore  and  «ft  Ikiks  ••   51 


Of  the  number  of  oars  to  these  vulgar 
Teasels,  I  cannot  speak  with  any  certainty, 
ny  atteatkm  hatfi^  been  so  mnoh  taken  op 
with  the  imperial  one;  the  actual  numbw 
was  limited  to  the  number  of  hands  that 
could  be  spared,  but  double  rows  could  be 
stowed  the  whole  length — ^the  habitable  and 
etowage  part  being  under  deck. 

I  Aould  nerer  hare  done  if  I  attempted 
tlie  describing  all  the  subordinate  contri- 
vaaees,  fsr  these  yeesels  differ  from  all 
edera  te  almost  evwy  particidar  that  can  bo 
inagiMd.  For  example,  instead  of  a  large 
mait  as  In  eomaKm,  two  slender  masts 
a  teisQg^  with  a  thick  rope  that 
Of  the  two  laddera  whiohthe 
aaa  fanniealar  and  timher  yermicmlar  are 
OBsih  provided  with,  one  at  the  head,  the 
other  at  the  tail^in  one,  I  forget  which,  the 
staff  is  set  down  in  the  middle  of  the  broad 


part,  thus 


rn 


instead  of  the  side,  as 


I  raddsrs  thus. 


This  was  for 


a  reason  wUch  seamen  will  readily  appre- 
hend, and  which  I  apprehended  at  the  time 
hot  hate  ilnae  fotgottsii. 
ne  great  principk  upon  which  the  ad- 
age saqpactad  limn  this  oonstraotion  in 
t  aC  avifoaan  depeadsi  is,  that  aoeord- 


for  the  ceavegranoe  of  timher.  It.  ( 
of  five  links,  three  of  them  hoUow,  and  ib» 
other  two  solid,  4»mposed  of  timbers  paekod 
up  together  into  a  mass  of  the  same  breadth 
as  the  hollow  links,  and  designed  to  sink  in 
the  water  to  the  same  depth.  TheaeeoM 
ones  heii«  built  at  a  diffeeeat  plaoe  issm  thi 
othem.  1 4id  not  see  liham^ 

The  hollow  ihiks  iwere  to  hold  fdanks. 
It  wes  not  in  readiness  to  aceompanf 
my  brother,  but  was  to  set  out  after 
him,  from  a  place  at  some  distance 
from  henee,  as  yeiftttiday. 
lag  to  a  asaadm  received,  my  hiothcr  says, 
by  an  aliip  haiiders,  theoretioally  as  well  as 
practically,  a  vessel  meets  with  no  seasihle 
retardment  from  its  length.  But  by  increase 
ing  the  length,  you  may  increase  indefinitely 
the  number  of  rowers,  and  consequently  the 
moving  force,  while  the  increase  of  lengtbt 
as  far  as  the  above  maxim  holds  good,  makes 
ho  sensible  addition  to  the  resistance.  What 
sets  limits  to  the  length  in  all  plans  of  con- 
struction hitherto  known,  is  the  ves8cS*ii 
capadty  of  holdmg  together  without  ftAing 
to  pieces  by  its  own  weight,  which  is  called 
hogging  by  seamea.     My  brother  does  not 
know  that  anybody  before  him,  ever  put  two 
rows  of  rowers  close  together  on  the  same  side 
they  row  without  interfering  with  one  an- 
other in  the  least. 

Of  the  particulars  contained  in  the  above 
description,  scarce  any  were  famished  me 
by  my  brother ;  his  attention  was  sufficiently 
taken  up  partly  by  an  ague,  partly  by  tha 
conducting  of  these  unexampled  and  un- 
tried vessels,  with  a  crew  perfectly  raw  and 
unexperienced  through  a  navigation  rendered 
as  dangerous  by  sunken  or  projeethig  stomps 
as  a  sea  navigation  by  sunken  rocks. 

When  I  embarked,  lie  had  had  his  agaa 
about  ten  days,  and  he  was  so  weakened  by 
it,  as  to  be  unabled^to  stand  and  sometimes 
to  speak,  even  when  the  fit  was  not  on  hiss, 
but  in  the  course  of  the  time  I  stayed  with 


104 


HORJB   ALOSBBAICJB. 


him  on  board,  which  was  two  daya  and  two 
nights,  for  he  was  Vept  waiting  one  day  for 
the  men's  provisions,  I  liad  the  satisfaction 
of  seefaig  him  considerably  strengthened, 
and  I  hope  the  ague  gone.  When  he  was 
incapable  of  business,  which  was  the  case  for 
leTeral  days,  cTerythiog  was  either  at  a 
stand  or  going  wrong — ^nobody  capable  of 
npplying  his  place  in  a  buafaieBs  so  new 
and  so  mudi  his  own* 

Fear  of  being  distanced  by  the  Empress 
hurried  him  away  in  this  condition,  before 
the  fitting  up  of  the  habitable  part  was 
finished ;  he  took  a  number  of  the  hands 
aboard  with  him  for  that  purpose,  and  they 
were  working  as  much  at  their  ease  as  on 
dry  land,  fte  hold  given  to  the  wind,  by 
the  necessary  hoght  of  the  habitable  part 
above  the  water,  was  a  great  difficulty  to 
contend  with  in  a  stormy  part  of  the  year, 
through  so  confined  and  winding  a  channel, 
rendored  only  the  more  dangerous  by  spend* 
ing  itself  oocasionaUy  at  this  season  of  inun* 
dation  over  underwood  and  sand-banks. 


HOKJB   ALOEB&AICJI.       BT    JAMBB  COCKLE, 
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(Condivied  from  p.  36.) 
XII.  CONCLUSION. 
If  the  reader  will  recur  to  the  first  of 
these  HwiBy  he  vnll  find  (rol.  xlvii.,  p. 
14)  ft  problem  in  which  the  rule  pre- 
viously kid  down,  for  the  selection  of 
appropriate  algebraical  results,  utterly 
fiuls  to  conduct  us  to  such  results,  and 
even  leads  us  into  error.  This  circum- 
stance may  be  explained  as  follows: 
Suppose  that  it  is  required  to  solve  two 
quadratics,  each  involving  x  and  y.  From 
either  of  them  we  may  obtaiui  in  gene* 
ral,  an  equation  of  the  form, 

Next  suppose  that,  in  the  actual  solution 
of  the  problem,  we  have  determined  a 
value,  e,  of  x.    Then  we  have 

where  e  is  known.  But,  in  such  a  case 
as  the  present,  the  application  of  the  rule 
in  Question  affords  us  no  results  capable 
of  being  relied  on.  For,  if  we  attempt 
to  determine  the  sign  of  the  radical  in 
the  last  equation  by  extrinsic  conditions, 
we  may  be  led  to  give  it  a  sign  incon- 
sistent with  that  which  the  very  suppo- 
sition of  the  existence  of  such  an  equa- 
tion renders  necessary.  The  sign  to  be 
given  to  the  radical  is  to  be  determined 
by  the  method  given  in  the  kist  volume 
of  this  Journal  (pp.  518^521)  and  not 


by  collateral  considerations.  Of  course 
it  will  sometimes  admit  of  either  value. 
Ifhe  discussion  just  alluded  to  will  super- 
sede that  given  at  pp.  135—6  of  vol. 
xlvii.,  and  will  probablv  serve  to  elucidate 
a  remark  which  I  maae  at  p.  332  of  the 
latter  volume.  It  is,  however,  hardly 
worth  while  to  dilate  upon  the  subject. 
The  reader  will  observe  that,  in  what 
precedes,  I  have  not  regarded  the  im- 
possible equations  as  in  any  way  avail- 
able. Nor  in  fact  are  they  so  considered 
in  the  discussion  of  the  problems  which 
occur  in  the  text  books  of  Algebra.  It 
is  possible  (that  is  to  say,  real  or  unreal) 
solutions  that  are  the  objects  of  the 
exeroises  of  the  books.  But,  if  we 
introduce  into  Algebra  a  symbol  of  im- 
possibility, then  any  surd  equation  what- 
ever has  a  symbolic  solution. 

I  cannot  avoid  repeating  here  a  dis- 
tinction  which  I  have  already  noticed 
(vol.  xlvi.,  p.  245),  and  which  had  pre- 
viouslv  been  applied  to  important  pur- 
poses by  Professor  J.  R.  Young,  I  mean 
the  distinction  between  what  I  propose 
to  call  isolated  and  contmuous  zeros.  Of 
the  former — ^the  isolated  zero— the  sym- 
bolic representation  is 

fl— «; 
of  the  latter  the  symbolic  representation 


and  between  these  symbols  there  is  a 
great  difference  to  which  I  shall,  in  a 
future  communication,  call  attention. 
There  is  also  another  species  of  zero 
which  we  may  call  a  discontitntous  zero. 
This  zero  occurs  when  an  impossible 
equation  has  zero  on  one  side  of  it.  The 
characteristic  of  this  zero  is,  that  the  other 
side  of  the  impossible  equation  can  make 
no  approwimation  to  it,  provided  we  con- 
fine ourselves  to  possible  (t.e.  real  or 
unreal)  quantities.  This  property  was 
pointed  out  by  Professor  J.  R.  YouMa, 
(vol.  xlix.,  p.  468). 

In  concluding  the  Horm  Algebraiem, 
I  crave  the  indulgence  of  the  reader  for 
a  few  observations  on  the  Algebra  of 
Impossibles.  Since  ^Tiling  the  preced- 
ing paper  of  this  series,  some  further 
remarks  of  mine  "On  a  New  Imagi- 
nary in  Algebra "  have  appeared  in  the 
Philosophical  Magazine  (vol.  xxxiv., 
pp.  37 — 47).  In  the  course  of  those 
remarks  (lb.  pp,  40-^1),  I  have  con- 
tended that  the  square  of  an  impossible 
quantity,  such  as 
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may  be  possible.  I  consider  that  the 
effect  of  involution  is  to  obliterate  the 
ndical  sign ;  and  I  seize  this  opportunity 
of  stating  that  the  same  view  had  been 
tiken  nearly  three-and-thirty  yeara  be- 
f  >re,  by  Thomas  White,  of  Dumfries 
Mathematical  Academy,  in  considering 
the  value  of  the  square  of  V^.  He 
says  that  the  ^uare  of  this  quantity  is  to 
be  obtained  **  by  merely  expunging  the 
notadonal  rohrk  V  ,**  I  strenuously 
recommend  the  perusal  of  his  paper 
*'On  the  Algebraical  Expansion  of  Quan- 
tity,'* &c.,  to  the  attention  of  mathema- 
tielans.  It  appears  in  the  Appendix  to 
the  Ladies' Diary  for  ISS9  (pp.  50—70.) 
He  dwells  on  the  necessitjr  for  taking  into 
oonrideration  the  remainder^  when  we 
obtain  a  series  by  division.  It  must  be 
confeased,  however,  that,  in  seeking  to 
determine  V- 1,  he  loses  sight  of  that 
principle. 

This  being  premised,  I  proceed  to  give 
a  sketch  of  that  Algebra  which  includes 
among  its  imaginaries  the  impossible 
quantity  or  symbol  which  I  have  pre- 
Tiously  represented  by  i,  but  which  I 
now  dent>te  by  /3.  And,  in  doing  so,  I 
shall  avail  myself  of  a  nomenclature 
which  (with  the  exception  of  the  term 
s9^modulous)  has  been  borrowed  from 
the  Quaternion  Theory. 

(1).  The  quantities  a,  i3,  y  are  three 
Fare  Imaginsries,  or  imaginary  units 
defined  by  the  equations 

(2.)  Let  w,  0^,  y,  2  be  any  real  quan- 
tities, positive,  negative,  or  aero.  Then 
I  term  thew  quantities  the  Cokstitubnts 
of  die  expression 

and  this  expression  I  denote  by  t^  and 
call  it  a  Tessabihb. 
(8.)  Suppose  that 

and 

vSatffy  +  jrz, 

then  I  call  n  the  Modulus  and  v  the 
SuBMODULUS  of  the  tessarine  t.    Both 
the  modulus  and  submodulus  are  to  be 
regarded  as  positive. 
(4.)  Let 

w=*fi  COS.  0, 
then  I  term  9  'the  Amplitude  of  the 
tesnrine  t.    So,  if 


x^fi  sin.  0  cos.  ^, 
^  is  the  Co-LATiTUDB  of  t ;  and,  if 

y—fi  sin.  B  sin.  ^  oos.  ^, 
then  >//  is  the  Longitude  of  the  tessarine. 
To  this  may  be  added  that,  under  the 
above  suppositions,  we  have  necessarily 

z»/i  sin.  $  do.  6  sin.  ^. 
(5.)  Let  w\  x\  y'f  z'  be  the  constitu- 
ents of  another  tessarine  /',  and  suppose 
that 

then  e'  is  >  tessarine,  and,  if  w'\  «",  y\  i" 
be  its  constituents,  we  have  the  following 
relations  (Phil,  May,,  s.  iii.,  vol.  xxxiii., 
page  437.) 

s^'^wx^  +  xtiZ+yi^+sy', 

2"= wi^  +  sw^  +  xy'  +  y^. 
(6.)  In  what  follows,  I  gladly  avail 
myself  of  a  process  due  to  Professor  J. 
R.  YouHo,  of  Belfest,  and  given  by  him 
in  his  paper  "  On  an  Extension  of  a 
Theorem  of  Euler"  &c.,  published  in 
Part  II.  of  vol.  xxi.  of  the  Transaeiions 
of  the  Royal  Irish  Academy.  A  little 
consideration  will  enable  the  reader  to 
trace  the  law  of  formation  of  the  expres- 
sions a,  bf  Ct  d» 

tg  +  jf+y+z 

i^y  +  *»' +  y «' +  V»  O' « 5 

Kw'-»4f'+yy'-jrf',  or  h ; 

•rz'-y*' +*»'-«/,  or  c; 

ipy'^zz'-f  ct'-yw',  or  if; 
Let  ii\  11"  be  the  respective  moduli  of 
tdjAt'i^'  and  y'^  respectively,  being 
their  submoduli.    Then,  since 

^v*  *=«■•••  *■+«■+<'*. 

c=«"-2(y«'+JtyO» 

d=y'-2(yii/-x«0» 

a»«'',and»=iir'', 

we  are  in  a  condition  to  determine  11"  in 

terms  of  Mi  m'i  *>  ^^  •>  •»  *>  ^:    ^°  '•^*» 

availing  ourselves  of  the  relations 

/'-.y4/-.4fy'«ipz'  +  IW', 

y"-yicr'+«'=«y-2»', 

and  of  the  circumstance  that 

(p-2j)«-p»-47(p-rt 
identically;  we  arrive  at 

where 

R==  (jy  +  yx')  (wz' +  za/)  1 
+  (yii/-x/)(V-zy)J 
=  (wy  +  «)(w'y'  +  x'/) 
F  3 
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after  the  proper  reductions.     Hence  we 
see  that 

I  have  coDfirmed  this  result  by  making 
the  following  arrangement ; 

w  +  z  +  jr  +  y. 
In  this  case  it  will  be  found,  on  carrying 
out  the  processes,  that  we  arrive  at  the 
same  result,  but  by  slightly  different 
tneans,  the  value  of  R  now  being 

(7).  In  order  to  determine  v"  we  must, 
by  actual  substitution,  multiplication,  &c., 
ftnd  the  value  of 

te/'y^  +  y's" 
in  terms  of  the  constituents  of  <  and  f. 
This  being  done,  many  of  the  terms  will 
be  found  to  cancel  one  another,  and  those 
which  remain  may  be  expressed  thus : 
(tp*  +  d?"  +  y*  +  ««)  [w^r  +  yV)  \ 

and  we  have  the  relation 

(8).  We  see  that  when  the  submoduU 
of  the  factors  vanish  the  submodulus  of 
the  product  vanishes  also.  Further,  if, 
in  the  equation 

we  give  to  to  an  arbitrary  value  and 
regard  it  as  constant,  that  eouation  re- 

E resents  a  hyperbolic  paraboloid.  And 
ere  I  leave  the  theory  of  tessarines ;  a 
subject  too  abstruse  to  be  further  dis- 
cussed in  this  work. 

1  have  a  remark  to  make  on  the  sub- 
ject of  Prof.  Young's  paper  at  pp. 
463-4  of  the  last  (xlixth)  Volume. 
Supposing  the  equation  8  of  p.  130  of 
his  Algebra  (4th  edition)  to  be  solved  by 
the  value  d;=5,  when  the  radical  is  taken 
posUivefyf  then,  since 

the  given  equation  becomes  on  doe  re- 
duction, 

3V0=20, 
a  symbolic  alisurdity.     I  shall  in  a  very 
fearly  Number  of  this  Journal  make  some 
further  remarks  upon  the  subject  of  this 
equation. 

I  would  also  observe  that  the  method 
by  which  I  have  (supra,  pp.  33-4) 
solved  four  simultaneous  quadratics  of 
the  eighth  order,  is  a  combination  of  my 
Method  of  Vanishing  Groups  with  Mr. 


Jehbabd's  Method  of  Vanishing  Co- 
efficienU  and  with  the  Method  of  Dis- 
posable  Multipliers. 

I  should  add  that,  in  the  last  of  thfe* 
Hor<Bj  I  have  omitted  to  name  the  volunib 
of  the  Scriplores  Logarithmici  whic& 
I  was  citing.  It  is  the  tost  volume  which 
I  alluded  to. 

And,  now,  1  must  beg  df  the  reader 
who  has  followed  me  through  this  series 
of  papers  to  look  with  an  indulgent  eye 
on  such  defects  as  may  have  occurred  to 
him  during  their  perusal.  I  hope,  on 
some  future  occasion,  to  return  to  the 
subject  uppermost  in  my  mind  when  I 
commenced  these  HortB,  That  subject 
was,  the  possibility  of  determining  (from 
the  analytical  conditions  and  h  prion) 
what  results  afford,  and  what  do  not 
afford,  valid  solutions  of  a  given  prob- 
lem. It  was  the  prosecution  of  this  in- 
quiry which  led  me  to  that  of  the  Theory 
of  Surd  Equations.  And,  if  1  have 
suffered  this  Theory  to  divert  me  from 
my  original  Aim,  perhaps  its  interest 
and  importance  may  be  a  sufficient  ex- 
cuse. At  the  same  time  it  must  be 
remembered  that,  in  IX.  of  these  IIor<B, 
we  have  employed  the  principle,  used  in 
the  first  of  them,  to  discriminate  2i  priort 
which  of  the  two  congeneric  surd  equa- 
tions admits  of  solution. 

2,  Church-yard  Court,  Temple, 
January  22, 1849. 


Correcttoni.— P.  34,  col.  1,  line  4  from  the  bottote, 
omit  "  D  =  0"  and"I>'  =  0."  Line  2  from  the  bottom, 
for  "four"  read  two.    Last  line.  Jdd 
A<rt+Ff«+Oy+He», 

be  the  result  of  this  elimination.   And  let  Q  and  Q' 
be  made  to  vanish,  and  alto 

P.  34,  col.  S,  first  line, /or  '*  B**  rMrf  F,  and/br 
»B"'readF', 

THB   CASK   OF   THB  W0BK1NO   BAKB&S. 

Sir, — The  Condition  of  the  working 
baker  has  long  engaged  my  anktous  at- 
tention. Like  medical  men,  they  watch 
while  others  sleep.  Like  medteal  men, 
too,  they  are  condemned  to  breathe  an 
impure  and  poisonous  air. 

The  baker  in  pretMuriiig  the  staff  of 
life  for  others,  is  slowly,  but  surely,  lap^ 
ping  the  foundations  of  his  own.  He  is 
subjected  to  a  fiery  atmosphere,  and  re- 
spires the  various  matters^that  is  to  say, 
carbonic  acid,  watery  and  spirituous 
vapours,  emitted  by  Uie  heated  loaves. 
Bakers,  in  consequence;  are  everywhere, 
even  in  early  life,  a  haggard,  wasted  race^ 
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rai^ly  reaching  advanced  IiFc.     Such  a 
.  thfng  as  ati  aged  journeyman  b^ker  Is  no- 
wh^ere  to  be  aeen. 

The  remedf  for  tfan  state  of  things  is 
to  huve  ventilating  ovens.  The  bakers 
would  become  healthier;  the  bread,  no 
longer  sweltering  during  the  bakinff  pro- 
cess in  a  foul  and  pernicious  medium, 
Woufd  become  f^r  sweeter  and  better 
tasved;  while  a  Very  valuable  product, 
alcohol,  now  lost,  would  be  secured  ia 
quantities  more  than  suflSicient  to  supply 
all  the  arts  in  which  it  is  required. 

A  worm  proceeding  from  every  oven, 
passing  through  cola  water,  would  con- 
dense the  alcohol ;  an  escape-pipe  would 
yield  issue  to  the  gases. 

As  bearing  on  this  important  subject, 
I  may  advert  to  M.  Violette's  paper  in 
the  Journal  Chim,  ei  Phys.^  on  the  car- 
booixation  of  wood  by  means  of  heated 
steam.  M.  Violette's  discovery  has  many 
important  economical  bearings,  but  what 
chiefly  interests  me  in  it,  is  its  singular 
applicability  to  the  baking  of  bread. 
Steam,  at  a  temperature  of  480'' Fahr., 
is  let  on ;  this  escapes,  carrying  with  it 
all  vaporiaable  substances;  and  the 
result  is,  (to  use  the  language  of  the  able 
editor  of  the  Pharmaceutical  Jcumalf 
ID  bii  last  December  number)  "in  a  very 
moderate  time,  and  with  perfect  su6ces8, 
bread  (loaves  and. biscuits  to  wit)  parti- 
enbrly  sweet  and  weli  tasted,  and  the 
exposed  parts  xxwsired  with  a  golden  crust 
very  agreeable  to  the  eye."— I  am,  Sir, 
HaNRT  M*CoaiCAC,  M.D. 

Betfitft,f  anuary  26,  1849. 
♦ 
FU1X«b's  BSY01iVIN«   LOOA&iTBMIC 
SCALB. 

Seven  years  ago  (No.  949)  a  learned  and 
modk-teteesiied  eorretpettdent  described  a 
brass  circular  sliding  rale,  made  at  Paris, 
of  4|  iocjhes  diameter.  This  scale  was  said 
to  be  as  well  divided  as  an  astronomical  in- 
strafteat — ^a  positioa  which  our  correspon- 
dent did  mrt  find  any  ueaai  of  disputing. 
But  be  said,  he  would  rather  use  a  small  table 
of  logarithms,  than  bring  out  all  the  power 
of  thU  brass  rule.  **  And,"  he  added,  *<  I 
believe  that  as  soon  as  the  sliding  rule  ceases 
to  be  an  instrument  for  rapid  inipection, 
the  small  table  of  logarithms  would  take 
less  time.'*  Mr.  Fuller,  of  Boston,*  (U.S.) 
has  come  over  to  ihia  couatry  with  an  in* 
■trai^Bt  for  sale,  to  which  our  oorrespon- 

*  Kow  of  162,  EegeaVttieet. 


dent's  objection  does  not  apply.  It  is  a 
circular  sliding  rule  on  a  larger  scale,  eight 
inches  in  diameter ;  it  therefore  answers  to 
a  wooden  rule  of  25  inches  long  In  scale. 
The  material  is  nothing  but  pasteboard,  in 
which  is  a  circular  excavation,  into  which 
is  let  a  circular  pasteboard  plate  which  just 
fills  it.  The  fixed  pasteboard  and  the  re- 
volving one  have  each  a  logarithmic  scale 
pasted  on ;  so  that  by  the  revolution  of  the 
plate,  any  division  of  the  inner  and  outer 
scale  may  be  made  to  coincide.  Our  en- 
gineering friends  will  perhaps  smile  at  this 
paper  eurrencff  i  but  we  recommend  them 
to  examine  Mr.  Fuller's  divisions  before  they 
settle  in  their  own  minds  of  what  it  is  capa- 
ble. The  work  is  baantiftd ;  and  the  scale 
is  really  an  effective  one  of  its  sise.  When 
both  scales  are  made  Co  dbincide  throughout, 
there  is  no  appearance  of  warping  or  of  bad 
pasting  anywhere,  and  the  oonsonance  of 
the  divisions,  in  aU  cases,  furnishes  a  strong 
illustration  of  the  truth  of  Euclid's  remark, 
that  a  straight  Une  may  be  produosd  in  a 
straight  line. 

A  similar  scale  on  the  other  side  of  Ihe 
pasteboard  basis,  having  an  independent 
plate  tuning  on  the  same  alls  as  the  loga- 
rithmic one,  has  a  rule  for  passing  from  one 
day  of  the  month  to  another  by  the  number 
of  days,  &c. 

The  paper  scale  has  one  great  advantige 
over  the  wooden  one.  Readings  may  bo 
printed  upon  it  to  an  extent  which  would  be 
impracticable  upon  the  wood.  This  is  the 
case  in  litr.  Fuller's  instrument,  and  the 
consequence  is  that  the  second  and  third 
figures  of  the  result  coSne  off  with  very 
great  ease. 

Many  commercial  gauge  points  are  in- 
serted ;  indeed^  Mr.  Fuller's  object  seems 
to  be  the  attraction  of  commerdai  patron- 
age. We  heartily  wish  him  success.  The 
commercial  calculator  neglscts  the  sliding 
rule.  To  be  sure,  our  subdivision  of  the 
pound  is  against  it,  and  a  great  many  cakni- 
lators  of  shillings,  pence,  and  farthings  are 
not  aware  that  the  reduction  of  the  silver 
and  copper  to  decimals  of  a  pound  can  be 
done  in  the  head,  after  half  an  bout's  prac- 
tice.   Mr.  FuUef  sUtM  that  he  hai  had  a 
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lai^e  sale  in  America,  where  the  diTisloii  of 
the  dollar  ii  decimal.  The  end  of  it  will  he, 
that  onr  United  States  brethren  will  esta- 
bliah  logarithmic  calcnlation  in  commercial 
matters.  We  might  do  the  same  either  by 
a  decimal  coinage,  or  by  the  very  easy  rule 
which  tarns  our  secondary  coins  into  deci- 
mals of  a  pound.  Without  at  all  implying 
that  Mr.  Fuller's  apparatus  is  only  to  be 


recommended  for  commercial  purposes,  we 
feel  inclined  to  press  it  upon  men  of  busi-^ 
nessy  as  those  who  might  be  most  benefited 
by  a  handy  implement,  which  might  han^ 
against  the  wall  of  the  counting-house,  and 
would  not  only  give  something  more  than  a , 
rough  answer  to  very  extensive  clasaes  of 
questions  on  demand,  but  would  check  the 
leading  figures  of  elaborate  computations. 


grist's  patent  revolving  vurnacb. 

[Patent  dated  July  29, 1848.    BpedflcaUon  enroUed  Jan.  29, 1849.] 
Fig.  4.  Fig.  3. 


Fig.  5. 


Mr.  6rist*8  revolving  farnace  is  the 
best  of  its  class  that  we  have  yet  seen. 
It  is  wholly  free,  from  two  of  the  greatest 
practical  objections  usually  urged  against 
furnaces  on  this  plan,  namely,  the  inter- 
ference with  the  fraught,  and  difficulty 


of  getting  at  the  fire-bars  for  the  purpose 
of  replacement  or  repair.  The  atmo- 
spheric air  has  a  free  passage  from  the 
front  to  the  back  of  the  furnace ;  the 
fire-bars  are  loose,  and  used  either  singlj 
or  in  series  of  not  more  than  three  or 
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four ;  and  when  one  of  the  bars,  or  one 
of  the  series  of  bars,  gets  worn  or 
damaged,  all  that  is  necessary  is  to  drop 
a  side  flap,  take  it  out,  and  put  in  another. 
Again ;  the  same  mechanical  movement 
which  causes  the  hopper  to  throw  a  fresh 
feed  of  coal  into  the  furnace,  pushes 
aimnltaneonsly  forward  into  the  heart 
of  the  furnace,  the  last  preceding  sup- 


ply, which  by  this  time  has  become 
thoroughly  coked.  The  feed  is  thus 
always  kept  in  an  exact  ratio  with  the 
consumption  ;  smoke  is  prevented ;  and 
the  greatest  heating  effect  possible,  ob- 
tained from  any  given  quantity  of  fuel. 

We  extract  the  following  description 
from  the  patentee's  specification : 


Fig.  2. 


Figure  1  is  a  top  plan  of  a  furnace  em- 
bodying my  improvements  with  the  boiler 
remov^.  Figure  2  is  a  longitadinal  sec- 
tion on  the  Une  ab  of  fig.  1,  and  fig.  3 
it  a  front  elevation.  A  A,  are  two  side 
frames  connected  together  by  transverse 
stay-bolts,  B,  B,  B.  C  C,  are  continuous 
grooves,  or  channels,  formed  on  the  inner 
faces  of  t)iese  side  firames,  A  A.    D  D,  fire- 


bars, which  reet  and  move  forwards  and 
backwards  in  the  grooves,  C  C,  when  acted 
upon  as  hereinafter  explained.  £  and  E^, 
two  spindles  or  shafts  which  fit  concentric- 
ally into  the  semicircular  ends  of  the 
grooves,  CC,  at  the  front  and  back  ends  of 
the  furnace.  Each  of  these  shafts  again 
parries  two  discs  or  wheels,  F*,  F^,  the 
peripheries  of  which   coincide  witb>  and 
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'f6rm  in  effect  the  inner  tides  of  llie  grooves^ 
C  C.  6,  is  a  toothed  wheel  irhich  is  keyed 
to  the  saMe  shaft,  E,  at  the  discs,  F  F,  so 
that  when  the  wheel  is  made  to  rotate  it 
carries  the  discs,  FF,  along  with  It.  H, 
is  the  hopper,  which  has  a  motreable  front, 
L.  Jv  is  the  opening  from  the  hopper  to 
the  interior  of  the  famaoe.  M,  the  fire 
door.  P,  the  handle.  N  and  O,  toothed 
segments  and  racks,  by  which  the  door  is 
raised  and  lowered,  and  K,  the  boiler.  l*he 
atmospheric  air,  it  will  be  seen,  has  a  free 
and  unimpeded  passage  into  the  heart  of  the 
furnace.  The  fire  bars  instead  of  being  cast 
singly  are  cast  in  sets  of  fours ;  as  separately 
represented  on  an  enlarged  scale  in  fig.  4, 
which  is  a  top  plan,  and  in  fig.  5  an  edge  or 
side  view  of  a  single  bar,  or  set  of  bars. 
The  object  of  having  the  bars  cast  in  sets 
is  to  produce  greater  steadiness  of  motion 
in  passing  along  the  grooves,  and  to  prevent 
their  getting  into  an  angular  position,  and 
falling  out  of  the  grooves. 

The  mode  of  working  this  furnace  is  as 
follows :  The  moveable  front,  L,  of  the 
hopper  is  Uken  out,  and  the  fire  door,  M, 
lifted  up  by  means  of  toothed  segments, 
F,  and  racks,  O.  The  attendant  has  then 
access  to  the  furnace  to  kindle  the  fire,  after 
which  he  adjusts  the  door  to  the  proper 
height  to  give  the  requisite  fbed  of  coal  to 
the  furnace.  The  front  of  the  hopper  beings 
replaced,  it  is  filled  with  fuel.  Motion  is 
then  communicated  to  the  wheel,  6,  by 
hand,  which  causes  the  whole  of  the  upper- 
most set  of  fire  bars  (which  only  are  for 
the  moment  covered  with  fuel)  to  advance 
gradually  from  the  front  of  the  furnace 
towards  the  back  end  of  it.  The  fire  bars 
so  pushed  forwards,  press  against  the  bars 
resting  upon  the  discs,  F^FS  and  in  the 
lower  groove,  CC,  and  thereby  cause  them 
to  advance  from  the  back  towards  the  front 
of  the  furnace ;  that  is  to  say,  the  teeth, 
R  R,  or  R^RS  afiixed  to  the  discs,  PF (onv 
or  other  of  them  pressing  upon  the  bar  next 
in  the  series),  cause  a  simultaneous  pro- 
gression of  the  furnace  bars  from  front  to 
back,  and  from  back  to  front. 

The  movement  just  described  causes,  in 
the  first  instance,  the  bars  which  were  under 
the  hopper  to  carry  into  the  mouth  of  the 
furnace  a  certain  quantity  of  coal  where  it 
is  coked,  while  at  the  same  time  the  whole 
of  the  fire  resting  upon  the  upper  surface 
of  the  firs  bars  at  top,  is  made  to  pasft  a 
short  distance  towards  the  back  of  the  ftir^ 
oace.  The  moment  the  teeth,  RR,  have 
thus  pnshed  the  bars  as  far  forward  as  will 
ilUow  of  their  passing  clear,  then  the  bars, 
Are,  &c.,  remain  unaltered  by  the  rotation 
9i  the  discs,  F  F,untU  the  ringle  aet  of  four 
Urs,  D\  irluoh  ere  in  advance  of  the  «Beth> 


V  F,  brought  up  so  as  \6  press  agkinst  the 
last  bar  which  was  acted  upon  by  the  teeth, 
RR,  when  another  portion  of  fresh  co^ 
h  introduced  into  the  furnace,  and  tliat 
which  had  jast  previouMy  been  supplied, 
having  had  time  to  become  coked,  is  carried 
further  into  the  furnace.  And  so  the  action 
goes  on  as  long  as  motion  is  communicated 
to  the  wheel,  G,  and  fuel  supplied  to  the 
hopper.  The  rate  of  feed  is  of  course  regu- 
lated by  the  height  to  which  the  door,  M,  is 
raised  up  from  the  surface  of  the  fire  bajre, 
and  the  degree  of  velocity  given  to  the  wheel, 
G.  Motion  may  be  given  to  the  wheel,  G, 
either  by  hand  or  by  means  of  wheel  gear- 
ing driven  by  any  prime  mover.  To  work 
this  furnace  to  the  greatest  advantage,  the 
opening  for  the  supply  of  fuel,  and  the 
motion  of  the  bars,  should  be  so  adjusted 
in  respect  of  eadi  other,  that  the  whole  of 
the  supply  of  coal  or  fuel  should  be  nearly 
burnt  off  the  bars  before  passing  under  the 
bridge,,  S,  of  the  furnace.  T,  is  a  pinion 
which  gears  into  the  wheel,  G,  and  is  fixed 
upon  the  end  of  a  shaft,  U,  which  carries 
two  pulleys,  V  V.  The  office  of  these  pul- 
leys is  to  cause  the  last  of  the  bars  in  the 
lower  groove,  C,  to  be  carried  sufficiently 
far  forward  to  be  laid  hold  of  by  the  teeth, 
R  R,  or  R>R%  and  so  to  prevent  the  bars 
resting  in  such  a  position  as  to  get  inter- 
locked between  the  teeth.  As  in  stirring 
up  the  fire,  by  means  of  Irons  introduced 
through  the  furnace  door,  the  bars  would 
be  liable  (if  not  secured  in  the  meanwhile) 
to  get  pushed  out  of  their  places,  this  is 
prevented  by  means  of  a  bent  lever,  W, 
which  is  acted  upon  by  a  handle,  W^,  so 
that  when  that  handle  is  rlised  up,  the  oppo- 
site ends  of  the  lever,  W,  lake  into  the 
furnace  bars,  and  prevent  their  moving,  for 
the  time  being,  either  forwards  or  back- 
wards. 

In  the  event  of  any  of  the  bars  becoming 
wasted  or  broken,  they  can  easily  be  taken 
out  and  replaced,  even  while  the  furnace  is 
In  action,  by  opening  a  portion,  Y,  of  the 
front  side  of  the  groove,  C  C ;  this  part  of 
the  ledge  of  the  groove  being  hinged,  so  that 
it  readily  admits  of  being  opened  for  this 
purpose.  Z,  is  one  of  a  pair  of  lexers  which 
are  affixed  one  to  each  side  frame  by  the 
pin,  z,  upon  which  they  are  free  to  turn  as 
on  an  axis.  These  levers  produce  a  drag- 
ging effect  upon  the  bars,  D  D,  on  which 
they  rest,  and  so  prevent  them  frott  being 
pushed  forward  by  the  weight  Of  thole  bare, 
which  are  in  the  semicircular  portion  of  the 
groove,  C  C,  at  the  back  end  of  the  furnace. 
The  levers,  Z,  are  pressed  down  by  a  weight, 
Z",  which  lies  across  the  ends  of  both 
levers. 

When  fumaoes  of  this  description  tr« 
eomtniotvd  ot  luger  dUnensioM^  or  ^  ' 
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Che  ^aroaee  \^sn  are  likely  to  be  subjected 
io  a  Tcrj  high  degree  of  temperature,  then, 
in  order  to  redoee  the  friclion  produced  by 
the  rubbing  of  the  fire,  bars  iu  travelling 
along  the  grooves,  CC,  I  introduce  a  set  of 
frii^ion  wheels,  AA,  which  are  mounted  as 
represented  in  fig.  5,  in  proper  bearings 
formed  in  the  lower  sides  of  the  conttnuous 
grooTe>  and  placed  at  abont  distances  of 
iiiiie  or  ten  inches  apaH.  The  distance 
blet^H^  the  one  friction  wheel  and  the  Other, 
is  made  always  less  than  the  breadth  of  one 
«f  the  eOmbined  sets  of  bars,  so  that  the 
bars  n^ay  at  ii6  time  be  fefl  entirely  resting 
«pon  the  lip  or  side  of  the  groove.  By  this 
arrangement  the  tnoveibent  of  the  bars  ia 
greatly  facilitated,  and  less  power  required 
to  work  the  furnace.  Again — to  prevent 
the  bars  from  falling  down  or  bending  under 
the  weiffht  of  the  fuel  when  they  become 
heated,  I  past  a  beam  or  bar,  D'  (or  two  or 
more  such  bars),  nearly  the  whole  length  of 
the  fumaw,  undef  the  flt«  bnt.  ^  The  upper 
Mge  of  this  beam  U  also  provided  ivith 
frictipn  wheels,  and  the  fire  bars  themselves 
have  a  central  rib,  by  which  they  may  rest 
and  run  upon  Die  Mctioii  wheels.  The 
central  bar,  D*,  is  supported  by  angular 
struts,  EE,  from  the  side  frames  of  the 
fwnace. 

Mr.  Grist*s  furnace  iDcludes  a  very 
iDgeoiotiB  arratigeoient,  by  which  a  most 
Taloable  addition  Is  made  to  the  walex" 
spaced  of  the  boiler : — 

Sometimes,  instead  of  having  the  bridge 
of  this  fsmaoe  solid,  I  make  It  hollow,  and 
of  the  lame  sort  of  materials  as  the  boltet 
itself,  and  connect  it  to  the  boiler  by  means 
of  sets  of  pipes,  X  and  X^,  as  represented  ^ji 
fig.  2,  one  set  of  which  are  continued  some 
dbtanoe  up  inside  the  boiler,  and  serve  to 
carry  otf  the  steam  generated  in  the  bridge; 

Two  ftltemative  modes— one  for  regu- 
lating the  feed,  and  tbe  other  for  giving 
progrcMion  to  the  lire  ban— are  also 
described^ 


Mr.  Grist's  patent  comprehends  also 
what  appears  to  be  a  very  valuable 
improTement  in  the  fire-boxes  of  loco- 
motive engines.  The  fire  bars  are  made 
hollow,  (nclined  at  an  angle  from  the 
horizontal  line  and  communicate  at  the 
ends  with  the  boiler  :— 

By  thus  having  the  hollow  fire  bars  placed 
inclining  at  an  angle  to  the  horizontal  line, 
•a  represented,  a  free  circulation  of  water 
is  kept  up  within  them,  and  there  is  no 
danger  of  the  water  being  entirely  driven 
o«t  of  them  iby  the  generation  of  steam,  as 
ilmoftt  always  oeours  in  the  ease  of  hori- 
asBktal  waoBf  fire  iMnk 

An  ittpH>veHMit  in  «veii6  (4iidB0t 


from  the  oilitrs)  h  aWo  ilescril^ed..   It 
consists  simply  in  adding  two  Me  flues 
for  the  introduction  of  fresh  air  into  the 
back  of  tlie  JBre- places  as  requited. 
CMm». 

First.  I  claim  the  improved  arrangement 
of  means  for  adjusting  with  exactness  the 
fted  to  the  consumption  of  fuel  in  furnaces, 
and  for  giving  a  progressive  ttiovenient'  to 
the  fuel  while  in  the  course  Of  being  con- 
sumed, embodied  in  the  furnace  first  be- 
Ibre  described,  thM  is  to  savi  in  so  tn  as 
regards  the  wheel,  t>,  bnd  the  parb  Gdii- 
nected  therewith,  whereby  they  regulate 
simultaneously  the  deliyery  of  fuel  from  tfab 
hopper  and  the  progression  of  the  fire  bars, 
without  impeding  the  free  course  of  the 
atmospheric  air  into  the  heart  of  the  furnace ; 
and  in  so  far  also  as  regards  the  employ- 
ment of  loose  fire  bars,  running  singly  or  in 
sets  of  three  or  four,  in  grooves ;  the  hinged 
side  flap  for  withdrawing  and  replacing  thb 
bars  when  worn  out;  and  the  application 
thereto  of  an  under  supporting  bar,  or  bars^ 
and  friction  wheels. 

Second,  I  claim  the  employment  in  boiler 
furnaces  of  hollow  bridges  when  connected 
by  two  sets  of  pipes  with  the  water  spaces 
in  the  boiler,  as  described.  And  the  for- 
mation of  the  fomace  discs,  F*F^  into  a 
drum  eommanlcating  with  the  boiler  and 
feed  pump,  as  described* 

Third.  I  claim  the  alternative  mode  of 
regulating  the  delivery  of  fuel  from  the 
hopper  represented  in  fig.  6. 

Fowrih.  I  claim  the  alternative  mode  of 
giving  progressive  motion  to  the  fire  bars 
indicated  figs.  1,  2,  and  3. 

Fifth.  I  claim  the  employment  in  the 
tnrnaces  of  locomotive  engines  of  hollow 
fire  bars,  inclined  at  an  angle  from  the  hori« 
sontal  line,  and  communicating  freely  at 
their  ends  with  the  water  spaces  in  the 
boiler.    And, 

Sixth.  I  claim  the  improved  07en  furnace 
befbrs  described,  in  so  far  as  regards  the 
tide  air  fines,  DD. 


GLASS   PIPES. 

Sir,  —  Haying  observed  in  your  Jour- 
nal of  November  a  letter  from  a  Mr. 
Henry  Malcolm,  stating  that  he  had  suc- 
cessfally'u  aid  down  and  jointed  900  feet  of 
glass  pipes  for  the  Earl  of  Zetland,  of 
Upleatbam  Hall,  Yorkshire,  it  does  ap- 
pear strange  that  the  Officers  of  the  Woods 
and  Forests,  after  the  late  cases  of  poisoning 
at  Claremont,  should  have  again  emplojed 
metal  pipes  of  an  expensive  character, 
and  probably  subject  to  Ihesame  infiuenoes, 
rather  than  employ  as  a  medium  one  of  the 
dMttMt  and  purest  tehidM  for  Hm  ooa«> 
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Teyanee  of  water  ever  yet  introduced,  and 
thati  too,  for  one  of  the  royal  reiidenees. 
Has  any-reaton  been  giren,  or  can  any  be 
uifigned  for  thii  (apparently)  Tcry  stupid 
and  culpable  indifference  to  improvement  ? 

I  am,  Sir,  yours,  &c.,    A  SuBgCRiBB»b 

January  27, 1849. 


[It  does  seem  strange  that  glass  pipes 
should  not  hsTC  been  adopted ;  Imtpoitihi^ 
there  may  be  a  question  of  pressure  faiTolfcd 
in  the  Claremont  ease  whidi  would  explain 
all.  Iron  and  lead  pipes  will  resist  a  pres- 
sure which  glass  will  not.— •Ed.  M.  M.] 


GAS  M BTBRS — AKOTHBR  MOTEMBNT. 


A  petition  to  the  House  of  Commoni  is  getting  up 
at  BinniDgham,  praying  that  the  House  *'  will 
enact  such  laws  as  will  ensure  that  all  gas  meters 
$haU  be  properly  proved  and  intpeeted,  either  by 
bringing  them  under  the  same  regulations  and 
lestiictions  as  measuree  generally ^  or  in  such  other 
manner  as  may  appear  most  conducive  to  the  desired 
end."  And  Mr.  Scholefield.  it  is  sUted,  "intends in- 
troducing a  bill  during  the  session  to  remedy  the 
alleged  eyil." 

We  should  like  to  know  who  the  active  promoter 
of  this  movement  is,  as  then  we  should  no  doubt 
have  a  vision  of  an  Inspector  General  of  Gas  Meters 
in  peUo,  and  be  able  to  appreciate  more  correctly 
than  we  can  do  at  present  what  the  "  desired  end" 
really  is.  Not,  surely,  our  old  friend,  Mr.  Flower? 
We  must  confess  that  we  entertain  the  strongeat 
possible  doubts  of  any  portion  of  public  good  being 
included  in  the  "desired  end."  We  can  readily 
understand  how  such  an  inspectorship  might, 
and^  in  all  likelihood,  would  be  converted  into  an 
instrument  of  enormous  jobbing  and  mischief;  but 


how  consumers  coald  gain  anything  by  it  we  are  •^ 
a  loss  to  perceive.  It  is  a  great  mistake — tbotia:h 
in  Bceotian  districts,  we  believe,  rather  a  popour 
one— to  suppose  that  the  gas  meter  is  a  wickra  in- 
vention of  the  companies  for  victimizing  the  public. 
The  companies  opposed  its  introduction  to  the 
utmost ;  and  if  they  had  had  their  own  way,  each  a 
thing  as  a  gas  meter  would  not  now  to  be  met  with. 
The  actual  state  of  the  case  eannot,  perhaps,  be 
better  expressed  than  in  the  following  brief  extract 
from  a  letter,  written  several  years  ago  to  a  Sheffield 
paper  (on  a  movement,  if  we  recollect  rightly,  very 
similar  to  the  present),  by  the  late  lamented  Samuel 
Crosley,  the  father  of  the  gas-meter  trade  (saving 
always,  of  course,  the  rights  of  Mr.  Clegg,  who  in- 
vented the  meter  which  Mr.  Crosley  became  the  pro- 
prietor of,  and  was  the  means  of  introducing  into 
universal  xxMt).—**  Ameter  never  robs  the  eoneumer; 
it  never  goes  wilhotaga*  to  turn  it ;  it  mag,  if  imper- 
fect, stand  etitt,  and  let  the  gae  poet  unregittered; 
and  $o  aoB  the  compant"  (not  the  public.) 


IMPROVEMENT   IN  ORDNANCE.      BT  JOSEPH   MAUDSLAT,  ESQ. 


The  aboire  engraTings  represent  an 
improved  coDstruction  of  cannon,  which 
has  been  jast  offered  for  the  consideration 
of  Government  by  Mr.  Maudslay.  Plans 
for  loading  and  sponging  cannon  from 
the  breech  have  b^en  before  proposed ; 


and  the  advantages  of  being  able  to  do 
80  are  admitted  on  all  hands — embracing, 
as  they  do,  greater  rapidity  in  firing,  a 
considerable  reduction  in  the  number  of 
hands  required  for  the  working  of  each 
gun,  and  much  less  exposure  to  the  ene* 
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iny*s  shot;  bnt  never,  to  the  best  of  our 
reoolleetioD,  have  means  been  devised 
for  the  purpose,  at  once  so  simple  and  (to 
an  appearance)  so  perfectly  efficient. 
The  gun  is  bored  right  through  from 
end  to  end;  a  square  aperture  is  pierced 
through  the  breech,  D,  and  at  right  angles 
with  the  bore ;  and  a  bolt,  A^  which  fito 


in  the  first  marine  work  of  the  kind  that  has 
ever  succeeded,  closely  copied  natnre.  He 
took  for  his  model  the  trunk  of  the  majestic 
oak,  with  its  spreading  base  and  gradually 
tapering  stem,  and  he  triumphed.  The  dis- 
coverer of  this  system  has  a  parallel  precisely 
analogous,  and  of  equal  or  more  force.  The 
pliancy  of  the  branches  of  some  of  the  weak- 

this  aperture  exacdy,  is  passed  through     S!  *"!!":  ^"^  w''''  fu'  '""^"l'  ^i^^*" 
or  wi&drawn  from  U  (tte  affair  of  In     f'd  JfcuS'JII^th^r^^^ 
5».*.»f  1  ko  «»-.««  o#  .  \m.^i,  ^^a  -..-^s^^       ^'^^  "t*"J  to  their  place  m  the  luU  of  the 

storm;  whilst  the  more  stubborn,  as  the 
oak  in  the  fable,  from  their  unyielding 
nature  are  destroyed— the  very  fate  as  well 
as  character  of  our  present  harbours. 

This  yieldmg  principle  is  adopted  in  the 
proposed  plan,  and  is  found  to  be  of  even 
more  value  to  sea  structures;  the  waves 
being  intermittent,  and  thus  striking  and 
recoiling  more  regularly  than  the  blasts  of 
the  gale.  Since  the  days  of  Dibdm  it  has 
passed  into  a  proverb,  that  a  tight  ship  and 
good  sea  room  imply  perfect  safety,  or,  in 
other  words,  that  the  seiu  has  no  power  of 
injuring  a  vessel  so  long  as  she  can  yield  to 
its  shock ;  thus  a  ship,  an  empty  cask,  or 
the  most  fragile  body,  may  drift  at  sea  in  a 
gale  with  safety.  Such  is  peculiarly  the 
principle  of  this  invention.  It  yields  freely 
in  the  first  instance  to  each  wave  as  it  is 
swept  forward',  gradually  increasing  its  re- 
dstance,  until  at  length  the  momentum  of 
the  latter  is  absorbed,  it  becomes  reduced 
and  disseminated,  and  the  yielding  frame* 
work  recoils  to  meet  by  a  similar  operation 
each  successive  wave. 

Mr.  Smith's  yielding  bulwark  may  be 
thus  briefly  described: — It  consists  of  a 
hollow  framework  of  timber  (a  floating  break* 
water,  in  fact,  with  gangway  at  top),  which 
is  secured  to  the  ground  by  screw  piles 
(Mitchell's  patent),  but  f>  Jree  to  oscillate 
on  these  piles,  within  certain  limits,  deter- 
mined by  mooring  blocks  and  counterbalance 
weights,  thrown  out  to  seaward. 

Mr.  Smith  sUtes  that  this  "extended 
applicability''  of  his  Elastic  Mooring  to  the 
eonstmetion  of  piers,  harbours.  Sec.,  has 
«  only  been  discovered  within  the  last  few 
months.'^  If  he  will  refer  to  an  able  paper 
by  Lieut.-Col.  Yule,  R.  £.,  in  our  last 
volume,  and  also  to  a  communication  from 
another  distinguished  officer  of  the  same 
branch  of  our  military  service,  in  vol.  zlri., 
p.  216,  he  will  see  that  the  idea  of  a  yielding 
marine  barrier  is  not  so  *^  perfectly  original'* 
nor  00  '*  essentially  difierenti  both  in  prin- 


instant^  by  means  of  a  rack  and  pinion, 
C,  and  handle,  B.  When  the  gun  is  to 
be  loaded  or  sponged,  the  boh  is  with- 
drawn, and  when  the  bolt  is  returned 
into  Its  jplaee,  the  breech  will  (it  is  sup- 
posed) be  restored  to  as  efficient  a  state, 
for  all  practical  purposes,  as  if  it  were 
finraed  of  one  entire  solid  piece. 

— ^1 
mu  w.  R.  smith's  tielbino  BAnRisas, 
von  HAKBOuas  or  brvugb.* 

The  extensive  discussion  which  the  cog- 
nate subjects  of  Befuge  Harbours  and  Sea 
WaDa  has  recently  undergone  in  this  and 
otiier  Journals,  has  induced  the  author  of 
the  present  pamphlet,  to  recall  the  attention 
of  the  public  to  an  Elastic  Mooring  for 
Breakwaters,  which  he  patented  a  few  years 
ago,  the  principle  of  wlucfa,  he  thinks  equally 
applicable  to  marine  barriers  of  every  de- 
description, — floating  docks  oaly  excepted. 
Mr.  Smith  shares  in  the  ''gloomy  fore- 
bodings" which  the  determination  of  Go- 
vernment to  "build  an  upwright  wall  of 
masonry  at  Dover,  to  break  off  the  force  of 
the  sea,"  has  created  in  the  minds  of 
"  some  of  our  first  engineers"— anticipates 
for  it  as  signal  a  failure  as  has  (in  his  judg- 
ment) attended  the  sloping  breakwater  sys- 
tem—prononnoes  all  the  plans  which  have 
been  hitherto  proposed  for  resisting  the 
power  of  the  waves,  as  alike  ineffective — 
and  thus  introduces  his  own  scheme  to  the 
nodes  of  the  reader : — 

The  plan  here  brought  forward  Is  per* 
lecily  original,  and  differs  essentially  both 
hi  principle  and  operation  from  all  piers  or 
sea-walls  hitherto  advocated.  Instead  of 
withstanding  the  shock  of  the  sea,  it  at  once 
dudes  its  power,  and  this  from  the  example 
of  Natnre  herself,  which  is  ever  the  safest 
handbook  to  practioal  sdenoe.    Smeaton, 

•  Haiboan  of  B«Aige  on  a  Principle  applicable 
to  all  Marine  Stractnrea.     B7  William   Heniy 
C.  B.    SI  pp.,  8vo.    With  Frontispiece. 
I  and  Co. 
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cyle  4Ad  ^qperatimm  from  «U  pien  or  SM 
walls  hitiwrto  uhrocated/''  m  he  imigiiMB. 
However— this  ezceptioii  on  the  score  of 
novelty  notwithstanding — we  mast  say«  we 
Chink  fPell  of  hit  plan,  anil  trnat  that  he  wilU 
OK  long,  be  afforded  «n  op^rtnni^  vf 
praetlcany  testing  its  valoB. 


VEimATION  OF  STKAH  8HIP8. 

Sir,— I  am  much  pleased  with  Dr. 
M*Sweeny'fi  plan  for  the  Tentilation  of 
ships,  ffivea  Jn  your  1324th  Nunaber^ 
It  is  w^  adapted  for  sailing  Teasels,  but 
would,  in  my  opinion,  be  entirely  out  of 
plaoe  19  steam  ships,  where  the  draught 
from  ike  chimney  offers  a  readier  and 
much  nore  effectual  means  of  attnniag 
(Int  end.  Ali  that  is  necessary  to  be 
done  in  tti^n,  is  to  open  a  passage  for 
ai  from  tbe  cabins,  sleeping  berths, 
ho'.d,  and  other  parts  of  the  vessel  re- 
quiring ventilation,  to  the  furnace  room, 
and  the  ventilation  will  at  once  proceed 
in  the  most  satisfactory  manner.  By 
means  of  doors  or  dampers  in  the  air 
passages,  its  intensity  may  be  modified 
to  any  degree  required. 

I  do  not  think  th^e  would  bo  any  ne- 
Deasity  for  eloaing  the  skylight  of  the 
engine-room,  through  which  at  present 
the  ftimaoe  draws  its  snpply  of  air ;  for 
that  air,  becoming  warmed  in  its  descent 
through  the  engine  room,  must  give  way 
to  the  colder  and  denser  air  of  Sie  other 
parts  of  ihe  iftiip.  Hence,  also,  this 
plan,  bestdea  ventilating  the  ship,  will 
nave  the  further  advantage  of  procuring 
a  freer  supply  of  air  for  Hie  furnace — an 
object  of  some  consequence  in  certain 
changes  of  the  wind. 

I  am,  Sir,  yours,  /kc, 

RoBBmT  Aytooit. 

Edinburgh,  Jan.  as,  1849. 


aoLLCD  UTwani«  feibat,  jav.  86,  ahb 
rEIDAT«  rxB.  2. 

WiLbiAM  Thomas,  Cheapside,  merchant. 
Fifr  UnprovemeHit  in  the  manu/aeture  of 
sfoyt,  boati,  and  tAoet;  aUo  m  futeninff 
mad  cs—er#iny  ftkricB  and  fmrmtmU*  Pa* 
tent  dated  Jnly  26, 1848. 

These  improvements  refer,  1.  To  the 
ornamenting  of  stiy  fabrics.  2.  To  taking 
«p  the  work  in  weaving  the  gores  of  stay 
ihteioa,  $.  To  arrangeniants  of  appantaa 
for  Isoning  (he  gona  and  plain  parta.    4. 


To  a  oDoda  of  oawiag  oUys  or 
parts  of  garaacnts,  wherein  the  noodles  nsod 
are  made  to  pass  through  and  through,  and 
the  thread  drawn  by  another  apparatoa.  A. 
To  an  arrangement  of  apparatus  for  forming 
the  stitch  in  tambour  work.  6.  To  a  mode 
of  sewing  when  the  shuttle  is  nasd«  in  com- 
bination with  a  hooked  apparatus  to  intro- 
duoe  a  second  thread.  7«  To  the  mamrfbetun 
Of  boots.  8.  To  a  mode  of  eonncutint 
trousers  or  gaitento  boots  and  dbooa. 

1.  The  <'omamenUngofstB7fchiks**li 
caused  by  Oie  intradnction  of  extK  tteeada 
into  the  shed  daring  the  pvooesa  of  weattng. 
This  is  eifected  by  mamis  of  o  bar,  snppt 
in  frontof  tbeveedtontfaenndsof  twol 
attached  to  either  side  of  tlMiiom,  Co  i 
a  rising  and  fsUing  motion  is  oommnnWatai 
through  the  intervention  of  anitaUa  gearing 
from  treddles  or  cama.  To  this  bar  is  at- 
tached another,  on  which  am  monntod  4lio 
thread  carriers.  These  oamers  have  a  ten- 
dency to  move  towards  the  left-hand  end  of 
the  loom,  while  their  direction  to  the  right- 
hand  is  controlled  by  Uee  or  otiier  wheds, 
hairing  the  paMsraa  indented  on  thsfar  yari- 
pheriea,  which  act  iqMm  the  eztmasMiaa  «f 
the  carriers.  From  the  carriers  descend 
guides,  which  conduct  the  threads  into,  be- 
tween, and  near  the  bottom  of  fhs  ifaed. 
The  ahnttla  is  than  thrown,  and  when  thn 
gnides  are  withdrawn  by  the  rising  of  tho 
bar,  and  the  beat. up  by  the  reed  has  taken 
place,  these  extra  threads  will  be  tied  up  in 
the  Csbric. 

2.  The  «< taking  «p  of  the  wofk"  in 
effected  by  a  cylinder  placed  in  front  of  tho 
loom,  having  notches  in  its  periphery  which 
contain  ratchet  catches  capable  of  retaining 
a  bar  In  the  position  in  whidh  H  may  hove 
been  pressed  by  hand  ievers.  This  bar  it 
bent,  and  the  ends  j|>rojeot  downwaids  npott 
the  selvages,  so  that  they,  and  not  the  centra 
of  tiie  fabric,  may  be  acted  upon  when  tho 
bar  is  depressed. 

3.  Tho  weft  of  wUch  the  fans  ore  forased 
is  introdaoed  between  the  shed  by  the  fol- 
lowing unproved  arrangement  of  apparatus. 
On  each  side  of  the  loom  is  a  horizontal  bnr, 
sliding  in  grooves,  whtim  gnides  nw  wen  into 
the  shed.  To  the  outer  ends  of  tfasa  girite* 
bars  are  attached  levers,  widch  are  acted  npon 
by  lace  or  other  pattern  wheels,  wliereby  the 
^?af««^  which  the  two  wefts  ore  oitried  into 
the  shad  is  progressively  incrsased  nntil  It 
haa  reached  its  maximum,  when  it  is  gra- 
dually decreased  to  6oish  the  gores.  As  the 
galde-ban  alide  in  and  out  of  tho  aaoM 
place,  the  weft  is  retained  in  its  proper 
place  by  means  of  a  row  of  pins,  which  are 
held  in  vulcanised  India-mbher  oottarsi  Aaed 
on  a  cross  bar.  Abovo  the  oin*  aUde  ten 
(with  the  ends  curved  upwwnii^,  wfaith  ptr« 
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I  •f  Ae  tm^maA-iro  motioB  of  t|^  ginde- 
hacB,  aMt  irbose  office  U  to  depress  a  number 
■of  pins  eqval  to  the  depth  the  gvide-ban 
eoter  the  shed  ;  the  harness  is  then  changed, 
and  the  weft  heLd  between  the  shed.  The 
bars  are  witfadncwa,  and  the  pins  lifted  np 
into  tiieir  original  position,  by  means  of  an- 
other punotared  bar,  whieh  is  phieed  between 
the  beads  of  the  pias  and  the  first  bar,  and 
wiadi  k  aiade  to  rise  vp  when  the  guide-ban 
are  drawn  oot  by  soitabie  gearing.  The 
weanqg  operatioa  is  then  completed  in  the 
asdiaary  way.  When  the  pisia  paiti  of  the 
frbric  aia  to  bt  woven, one  of  tiie  gvide-bara 
is  made  to  pass  throagh  the  dwd  to  the 
opposite  astvage,  where  the  thread  which  it 
carries  is  heU  by  Hm  pias. 

The  pateatee  aext  deaeifas  a  modifiestion 
of  the  peeeedi^  arrangement ,  in  which  the 
weft  is  made  to  tnT^  in  the  died  on  a  spindle. 
Bat  in  aonscqaenoe  of  the  drawings  in  whieh 
it  is  repieseated  baring  been  lettered  as  be- 
longing to  the  fifth,  instead  of  the  third 
portion  of  the  iayentioa,  tiiere  is  a  degree  of 
oonfosion  in  this  part  of  the  specification 
whidi  we  moat  he  exoased  ftvm  attempting 
to  anraval. 

[The  whole  of  this  specification,  indeed, 
has  been  got  up  in  so  careless  a  way,  as  to 
make  no  put  of  it  sa  easy  of  comprehension 
as  it  should  be.  Seyeral  of  the  drawings 
are  OTorraa  with  neglected  peneillings,which 
reader  it  a  task  of  some  diifiealty  to  friek 
oat  the  true  Uaes  from  those  intended  to 
he  rabbed  oat.  Ail  this  is  the  more  ob- 
joetionabie,  that  the  machinery  described 
IB  of  a  eort  wfaidi  reqmres,  more  Aan  any 
etimr,  the  nieest  accaracy  in  representation 
and  deaeription.] 

4.  Urn  fabric  to  be  sewn  is  caused  to 
pais,  by  a  step-aad-step  moremeat,  orer  a 
slatted  tiMa,  above  aad  below  whidi  aie 
nippers,  eachooaaistingof  a  fixed  and  move- 
ablejaw.  Each  nipper  is  sttached  to  one 
and  of  an  osdllatxag  lerer,  acted  apoaat  the 
free  end  by  suitriile  gearing,  so  that  the 
nsppcsa  aia  oaaaed  to  approach  to  and  recede 
from  the  table.  The  nippers  are,  moreoTer, 
00  ooBitwicted  as  tiiat  they  shall  altematdy 
•pen  as  they  approach  and  alose  as  they 
neode  fima  the  labrie.  Hie  needle,  baring 
tte  eye  in  the  oentia,  tbroagh  whkh  the 
thread  passes,  is  held  between  tim  moveable 
md  find  jaws  of  (say)  the  top  nipper.  It 
ia  than  canaed  to  approaeh  the  taUeaadto 
pseree  tim  Mirie,  when  it  is  laid  hold  of  be- 
tween the  fised  and  aMiveable  jaws  of  the  lower 
nipper,  and  drawn  through  it.  The  needle 
it  sabeeqaently  paaed  through  the  fibric 
i^un  a|»  to  the  top  aipper,  and  is  caased  to 
pesa  backwards  slightly,  to  as  to  lea^e  snfli- 
cieat  thread  far  the  next  stitch.  TheChread 
k  oaa^htl^a  hookfld  appsntas (to which 


a  to-and4^o  moveoMnt  ia  oommnnicated 
simultaneously  with  tiM  other  parts  of  the 
machine) ,  whereby  it  is  drawn  tightly  through 
the  fabric. 

5.  The  stitch  in  tambour-work  is  framod 
by  a  needle,  carrying  the  thread,  which  is 
caused  to  take  in  and  out  of  the  fabric  kf 
means  of  toothed  gearing  and  cams  fixed  on 
the  periphery  of  a  cylinder,  which  acts  upon 
a  stop  fastened  on  the  plate  supporting  the 
bar  which  carries  the  needle.  When  the 
thread  has  been  carried  through  to  one  side 
of  the  fabric,  it  la  there  caught  hold  of  by 
a  peculiarly  constructed  hooked  appansN^as 
-(which  is  made  to  travel  backwards  and  for- 
wards by  a  spring  and  suitable  gearing),  aad 
the  loop  formed.  The  loop  is  maintained 
in  its  positkm  while  the  needle  is  drawn 
back,  snd  again  thrust  through  the  ftibric, 
and  the  loop  also.  The  hook  then  travels 
forward  to  take  up  the  thread,  and  in  return- 
ing forms  the  loop,  when  the  operation  is 
repeated.  The  length  of  the  adtoh  is  regu- 
lated by  the  distance  the  rack  frame,  carry- 
ing the  fabric,  is  made  to  advanoe  (by  a  cam 
keyed  on  the  main  abaft,  acting  upon  a 
drirer)  at  each  operatioa. 

6.  Another  mode  of  sewing,  stated  to  be 
peculiariy  applicable  to  stitch  lestiier  and 
stays,  consists  ia  causing  the  needle  to  draw 
the  thread  throagh  the  material  ao  as  to 
form  a  loop.  The  ahuttle  whiiA  carries  the 
second  thread  is  thea  drivea  throagh  the 
loop,  and  the  thread  drawn  tightly  back  by 
a  spring  apparatus. 

7.  1^  imprarement  in  the  mannfactaee 
of  boots  consists  in  making  the  upper  part, 
which  fits  round  the  ande,  of  rings  of  any 
elastic  material  stitched  spirally  together. 

8.  The  improved  mode  of  connecting 
troosers  and  gaiters  with  boots  or  shoes,  is 
effected  by  means  of  a  bow  spring,  whieh 
IS  paned  through  the  hem  of  the  trousers  cr 
gaiters,  and  whieh  dings  to  the  waist  past 
of  the  boot  or  shoe.  The  bow  springs  may 
be  furnished  with  projecting  iMoces  at  the 
ends  to  pais  undeniesth  the  sole  of  the  boot 
or  shoe. 

Cfotau.— I.  The  mode  of  ^ornamenting 
stay  hhnn  by  the  utrodnolion  of  pattern 
or  extia  threads  into  the  abed  darinir  tlie 
proosss  of  weaving. 

2.  The  axrangement  of  apparatns  far 
taking  up  the  work  in  wearing  the  gores  af 
stay  fabrics. 

3.  The  arrangeBBont  and  combination  Of 
apparatns  for  formiag  the  gores  aad  weaviag 
the  plain  parts  of  stay  fabrics. 

4.  The  apparatus  for  sewing  stays  or 
oonaeetiBg  parts  of  garmaats,  whereia  the 
needles  used  are  made  to  peas  thraogh  and 
thnmgh,  aad  the  thread  drawa  by  a  seoond- 
ary  apparatus. 


116 


ENGLISH   8FECIFICATI0NS    ENEOLLED   DURING   THE   WEEK. 


5«  The  arrangement  of  apparatus  for 
forming  the  ititch  in  tambour  work« 

6.  The  apparatus  for  setring,  wherein  the 
shuttle  is  used,  in  combination  with  the 
needle,  to  introduce  a  second  thread. 

7.  The  mode  of  manufacturing  boots  and 
shoes. 

8.  The  method  of  connecting  trousers  or 
gaiters  to  boots  and  shoes. 

CuAKLBS  Hancock,  of  Brompton,  gen- 
tleman. For  improventenU  in  apparaiua 
and  machinery  for  giving  shape  and  con- 
figuration  to  ptaatic  subttanc$8.  July  29, 
1848. 

Mr.  Hancock  claims, ^rW,  an  **  Appara- 
tus for  moulding  hollow  wares,  in  so  far  as 
regards  base  chuck  and  the  shifting  moulds 
or  pattern  pieces  connected  therewith.'* 

The  base  chuck  referred  to  is  square,  and 
has  four  dovetailed  grooves  cut  lengthwise  in 
its  four  faces  for  the  reception  of  four  pat* 
tern  pieces,  which  are  flat  on  their  under 
faces,  and  have  fillets  by  which  they  slide 
into  the  dovetailed  grooves.  All  that  is 
necessary  when  a  change  of  pattern  or  design 
18  desired,  is  to  withdraw  one  set  of  moulds 
(from  the  chuck)  and  substitute  another. 

Second.  Another  **  apparatus  for  mould- 
ing hollow  wares,"  in  which  facilities  are 
afforded  for  applying  either  hot  or  cold 
water,  or  steam,  to  the  moulds,  but  **  whe- 
ther used  with  or  without  the  parts  thereof 
relating  to  heating  and  cooling." 

Third.  "  An  apparatus  for  preparing 
plastic  materials  (for  moulding)  in  so  far  as 
regards  the  construction  of  a  vertical  presser 
with  a  horizontal  bed,  filled  with  hot  water 
or  steam,  whether  such  table  is  fixed  or 
moveable.*' 

Fourth,  An  apparatus  for  "  moulding  plas- 
tic substances  into  continuous  lengths,  with 
supporting  oores  of  wire,  cord,  or  other  like 
tenacious  substances**  and  several  modifi- 
cations thereof,  "  in  so  far  as  regards  the 
combination  of  a  die.  box,  and  a  cylinder 
with  piston,  each  working  or  operating  in 
directions  at  right  angles  to,  or  more  or  less 
tangential  to  the  other." 

Fifth,  A  modification  of  the  preceding 
apparatus,  which  consists  in  adapting  it  to 
"  the  production  of  short  lengths  of  plastic 
materials  of  any  required  form  (as  mould- 
ings, cornices,  beadhigs,  &c.,)  with  interior 
supporting  cores." 

Sixth*  An  ''  Improved  apparatus  for 
forming  plastic  substances  into  balls,  in  so 
fiir  as  regards  its  application  to  other  sub- 
stances than  metals." 

JoHH  Grist,  of  New  North-road,  Mid- 
dlesex. For  imprtnemente  in/umaeee  and 
fire-plaeee.    Patent  dated  July  29,  1848. 

For  specificatioa  and  claims,  see  ante, 
p.  108. 


GsoROB   Walter   Pratt,    Rochestery 

New  York,  gentleman.  For  imprwemenie 
in  the  nuintjhcture  of  printing  ink.  Patent 
dated  July  29,  1848. 

The  patentee  remarks  that  printing  ink 
has  hitherto  been  manufactured  of  a  com- 
bination of  linseed  oil,  rosin,  colouring  mat- 
ters, and  soap,  that  it  is  rendered  *'  by  rea- 
son of  the  use  of  linseed  oil  expaneive,*' 
and  that  his  invention  hss  for  its  object  to 
cheapen  it  by  the  substitution  of  rosin  oil. 

The  mode  of  manufacturing  the  printing 
ink  is  as  follows  : — One  pound  of  rosin  oil, 
thirteen  ounces  of  rosin,  and  five  ounces  of 
yellow  soap  are  heated  and  well  mixed  toge- 
ther. The  mixture  is  then  allowed  to  oool, 
and  is  ground  up  with  any  suitable  colouring 
matter,  after  which  it  is  ready  for  use.  The 
proportion  of  rosin  is  to  be  increased  or 
decreased  according  to  the  degree  of  con- 
sistency desired  to  be  given  to  &e  ink. 

Claim.  —  The  mode  of  manufacturing 
printing  ink  by  employing  rosin  oil  com- 
bined with  colouring  matters  suitable  for 
printing  ink. 

JoHK  KiKG,  foreman  to  Messrs.  Shears 
and  Sons,  Bankside,  and  Hknry  Med- 
hurbt,  operative  engineer  to  the  said 
Messrs.  Shesrs  and  Sons.  For  improve^ 
mente  in  gae  metere.  Patent  dated  July  26, 
1848. 

These  improvements  refer,  firetly,  to  an 
arrangement  of  apparatus  which  acts  and  is 
acted  upon  by  the  diaphragm  or  moveable 
partition  of  the  meter,  whereby  the  flexible 
part  of  the  diaphragm  is  caused  to  act  the 
first,  and  the  inflexible  part  is  held  bade. 
And,  secondly t  to  an  instrument  for  com- 
municating motion  to  the  registering  trun 
of  wheels.  The  lower  part  of  the  meter  is 
divided  into  two  compartments  by  the  dim* 
pbrsgm,  the  inflexible  part  of  which  Is  fixed 
to  sn  axle,  supported  at  bottom  in  a  suitable 
bearing,  while  the  top  passes  through  a 
stuffing-box  into  the  upper  chamber  of  the 
meter  which  contains  the  registering  appa- 
ratus.  The  top  of  the  axle  carries  a  cross- 
bar, one  end  of  which  is  embraced  by  the 
forked  end  of  a  weighted  lever,  suspended 
on  an  axle  fixed  to  the  back  of  the  meter, 
which  offers  resistance  to  the  movement  of 
the  inflexible  part  of  the  diaphragm  until  the 
flexible  part  has  acted,  whereby  a  better  and 
more  regular  supply  of  gas  is  obtained. 
To  the  oSier  end  of  the  cross-bar  is  attached 
a  plate,  by  means  of  an  adjusting  screw, 
which  is  suitably  connected  to  a  bar  sliding 
to  and  fro  in  grooves,  and  furnished  with 
a  slot  in  the  centre,  in  which  works  the 
stem  of  a  weighted  lever;  so  that  when 
the  sliding-bar  shall  have  pushed  it  slightly 
beyond  the  centre,  its  own  weight  will  cause 
it  to  fall  on  the  other  aide^  and  thenby  effect 
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the  eliaoging  of  the  ralrei.  Each  compart-* 
ment  ii  fomiihed  with  inlet  and  outlet  TaWes 
attached  together  by  a  bar,  which  is  made 
faat  to  an  axle.  These  axles  pass  through 
stuffing-boxes  in  the  Tslve  chambers  to  where 
the  apparatus  before  described  is  contained, 
and  are  connected  bjra  bent  bar,  haTipg  a 
slot  in  the  centre,  in  which  the  stem  of  the 
weighted  lever  works ;  so  that,  as  it  is  made  to 
fall  on  the  one  side  or  the  other,  by  the  to- 
and-fro  moTcment  of  the  stiding-bar,  it  will 
press  alternately  against  either  extremity  of 
the  slot,  thereby  causing  the  axes  which  carry 
the  eonnectlng-hars  of  the  Talyes  to  make  a 
portion  of  a  rerolntion,  and  consequently 
the  different  yalyes  to  open  or  close  as  the 
caaemay  be. 

The  end  of  the  sliding-bsr  acts  upon  a 
drirer,  which  works  into  a  toothed  wheel 
fitted  with  a  pinion  on  its  axle,  gearing  into 
another  toothed  wheel,  which  communicates 
flsotion  to  a  cylinder  having,  a  worm  upon 
ita  periphery  whereby  the  train  of  wheels, 
lor  indicating  the  passage  of  gas,  is  actuated. 

The  second  part  of  this  invention  con- 
sists. In  substituting  for  the  worm  on  the 
oylfaider,  peculiarly  shaped  projections  fitted 
to  the  axle,  and  gearing  into  a  toothed 
wheel  (which  actuates  the  train  of  wheels), 
so  that  in  whatever  direction  the  axle  may 
rotate,  the  toothed  wheel  shall  revolve  in 
one  dhrectioa  only. 

CZatmf.— 1.  The  combination  of  appara- 
tus as  described. 

2.  The  combination  of  the  parts  (the  pro- 
jections, the  axle,  and  the  toothed  wheels,) 
asdeacribod. 

[Another  specimen  this  of  injurious  haste 
—if  not  culpable  negligence.  The  patentees 
state  that  their  improvements  are  founded 
upon  the  invention  which  is  "described  in 
the  specification  of  ,'*  and  one  of 

the  sheets  of  drawings  still  bears  the  paten- 
tees* private  instructions,  in  pencil,  to  the 
draughtaman  to  insert  x  here,  n  there,  &c.] 

Jaiixb  Tatlob,  Fumivars  Inn,  gentle- 
man* For  improvements  in  propelling  ships 
smd  other  vessels.  Patentdated  December  2, 
1848. 

The  improvements  sought  to  be  secured 
mtder  this  patent  refer;  1.  To  a  peculiar 
mould  of  a  vessel;  2.  To  a  propelling 
wheel  for  this  kind  of  vessel ;  and,  3.  To  a 
mode  of  adapting  this  propelling  wheel  to 
▼easels  of  the  above  construction.  The  mould 
of  the  vessel  is  of  such  a  nature  as  that  the 
midship  section  presents  the  appearance  of 
an  ellipse  having  the  longest  axis  horizontal, 
which  decreases  fthe  perpendicular  axis 
remaining  the  same)  as  the  vessel  approaches 
towards  the  stem  and  stem,  until  they  are 
both  equal,  or  the  mould  is  circular ;  after 
wMch  the  horizontal  axis  decreases  (the 
perpendicular  one  remainhig  the  pame)  until 


the  mould  presents  the  appearance,  at  both 
ends,  of  the  ellipse  reversed,  and  finally  merges 
into  a  wedge  form.  The  keel  is  built  on  to  the 
bottom,  of  such  a  depth  as  maybe  required, 
according  as  the  vessel  is  destined  for  river 
or  sea  navigation.  The  decrease  of  the 
length  of  the  horizontal  axes  of  the  dlipses 
should  be  in  such  gradation  as  that  a  line 
drawn  from  stem  to  stem,  intercepting  the 
ellipses  at  their  acute  points,  shall  he  an 
elliptic  curve.  The  entering  timbers  above 
the  water  line  should  correspond  to  thoie 
beneath  it. 

The  improved  propelling  wheel  consists 
of  a  flanged  cylinder,  fitted  on  its  periphery 
with  a  number  of  floats,  which  may  be  con* 
vexed  or  concaved  on  their  working  surfaces. 
The  longest  perpendicular  to  the  chord  of 
the  arc  of  these  floats  should  equal  the 
draught  of  the  vessel.  When  the  vessel  is 
intended  for  canal  navigation,  one  propeller 
is  placed  in  the  centre  of  the  vessel,  in  which 
a  suitable  water-tight  case  is  provided.  The 
top  of  the  case  is  fitted  with  a  valve,  which 
is  closed  by  the  pressure  of  the  inside  water, 
and  opened  when  that  pressure  is  removed, 
to  admit  the  extemal  atmospheric  air  to  the 
wheel  case.  If  the  vessel  is  intended  for 
river  or  sea-going  purposes,  she  is  to  be 
fitted  with  two  propelling  wheels  suitably 
encased. 

The  Claims  are  very  voluminous,  but  may 
be  reduced  to ;  1.  The  peculiar  mould  of  the 
vessel;  2.  The  propelling  wheel;  and,  3. 
Encasing  the  propeller  in  cases  furnished 
with  collapse  valves,  as  described. 

John  Robbhtsok,  Great  Howard-street, 
Liverpool,  cooper.  For  improvements  in 
the  manufketure  of  casks  end  other  wooden 
vessels,  and  in  machinery  for  cutting  wood 
for  those  purposes.  Patent  dated  July  29, 
1848. 

A  machine  for  planing,  at  once,  both  sides 
of  the  pieces  of  wood  of  which  the  staves 
for  casks  or  other  vessels  are  intended  to  be 
formed,  is  first  described.  It  consists  of  a 
framework  which  supports  a  horizontal 
table  or  series  of  rollers.  At  one  end  of  the 
table  is  an  endless  chain,  fitted  with  prelec- 
tions, which  turns  on  two  wheels  driven 
from  any  prime  mover.  Above  the  table  or 
rollers  are  placed  a  number  of  rollers,  which 
adjust  themselves  to  any  inequality  in  thick- 
ness of  the  wood  by  means  of  springs,  and 
thereby  prevent  it  from  jumping  up. 

Above  and  beneath  the  horizontal  line  of 
the  table  are  fixed,  at  a  suitable  angle,  a 
series  of  cutters.  The  edges  of  the  top  cut- 
ters are  concave,  and  those  of  the  bottom 
ones  are  convex,  for  the  purpose  of  giving 
the  requisite.sbape  to  the  staves.  The  piece 
of  wood  is  laid  upon  the  endless  band,  and 
pushed  forward,  by  the  projections  catching 
against  it,  along  the  table  or  rollers,  and  be- 
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t««ai  th0  «Bttara,  alter  wUah  it  is  deUTwad 
at  tk«  other  and  of  tba  maehioe.  In  order 
tA  prarent  the  tearing  of  the  wood,  each 
ineeeeding  cotter  in  the  top  and  bottom 
aariea  is  plaoed  nearer  to  the  horizontal  line 
of  the  Uble  uatil  the  two  last  would 
reduce  the  wood  to  the  desired  thickness, 
BO  that  each  may  plane  off  a  small  portion 

In  n  modiftcalioB  of  this  machine,  the  bosi 
eertyinff  the  cutters  i»  made  to  travel  to  and 
te  wer  tfa»  woody  wbeieby  one  side  of  it  is 
planed  at  the  time. 

The  alfeBiMiting  to-and-fro  morement  is 
dfcaeed  by  means  of  an  aidleaa  chain,  turn* 
in^  en  wheels,  and  flMtoned  to  a  traasTerse 
bar,,  which  is  eonnected  to  the  box  by  means 
of  twoarmsv 

The  BMtchiae  for  pkning  and  jointing  the 
e%ss  ol  the  staves,  oonsista  of  a  frame  sop- 
porting  a  table,  on  which  the  staTc  to  bo 
pteed  and  jointed  is  held.  The  jointer 
Blades  to  and  fro  on  the  uble,  and  is  fitted 
wkk  four  horiaontal  cotters,  two  of  which 
are  ioclined  in  ooe  directioui  and  twa 
the  reverse  wey.  The  wood  is  held  at  an 
angle  inclined  to  the  horison  when  a  trans- 
Terse  angle  is  desired  to  be  obtained,  and 
kept  close  to  the  cotters  by  the  workman 
nntil  ftnished.  lo  this  case,  when  the  edge 
ot  the  Steve  is  required  to  be  straight,  the 
bos  travels  to  and  fro  in  a  straight  slot  in 
the  tdUs  I  hot  when  it  is  desired  to  bo 
carved,  the  slot  must  be  circolar. 

The  Bsachine  for  compressing  the  steves 
into  casks,  osMieU  of  a  frame  rising  from  a 
solo  plate,  and  carrying  at  top  a  cross  head, 
in  the  centre  of  which  is  a  bush,  screwed  en 
tlM  inside,  and  fitted  with  a  screw  rod.  The 
trossee  are  of  half  the  height  of  the  cask. 
The  bottom  one  is  made  fast  to  the  sole  plate 
of  the  frame- work »  while  the  top  one  is 
attached  to  the  lower  end  of  the  screw  rod, 
whick  is  furnished  with  a  handle,  whereby 
it  may  be  moved  up  or  down  in  the  gaid^s 
ol  the  frame.  Each  trass  is  divided  verti- 
cally, to  admit  of  the  cask  being  taken  oat, 
and  is  of  the  necessary  internal  configura- 
tion  lor  giving  shape  to  the  cask — that  is  to 
sny,  the  diameters  of  the  end  circumferences 
e<  the  trasses  are  less  than  those  of  the  cen- 
tse  ones.  At  the  top  and  bottom  of  the 
tmsses,  and  on  the  inside,  are  grooves,  in 
which  the  hoops  intended  to  hold  the  cask 
together  are  placed.  The  top  truss  is  lifted 
up,  and  the  cask  **  raised"  in  the  lower  one, 
the  Steves  having  been  previously  softened 
by  steam,  water,  or  fire.  The  top  truss, 
which  is  lipped  at  bottom,  is  then  caused  to 
doseend  by  means  of  the  screw  rod,  and 
thereby  to  gather  the  steves  into  it,  and 
oompreas  them  into  shape.  The  tmsses  are 
then  Bopaiated  verticaUy,  and  the  eesk,  with 
the  cBtd  hoopft  on,  is  removed^  and  finiihed 
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sometimes  inside  troeeee  to  the  ea^  which 
are  composed  of  segmental  pieoee  maintatned 
in  their  poaitioft  by  snftabk  pyramldnl 
wedges. 

To  compress  the  pieces  of  wood  together 
intended  to  form  the  heed,  tho  patentee 
employe  o  ssMoth  table,  whids  earriea  n 
nnmber  of  ereea  basa^  and  is  foinishod  witii 
a  horiaonlai  aersw,  working  i»  a  screwed 
bseh,  and  ftttsd  with  a  handle.  Thepvoea 
ol  wood  aee  kid  "optm  the  tahte^  aad  k^t 

theiff  top  suilMes  wd  the  bottosasnrfsaM 
of  tho  bare;  or  the  hers  oMy  be  fomlshed 
with  vertieal  serewa  for  effseiing  the  «nae 
purpose.  The  rod  is  then  turned^  by  mrana 
of  the  hand,  until  tho  places  are  coBaprsfaed 
sufficiently  together. 

The  machine  for  cutting  the  heads  to  lisa 
requisite  dismetot  and  he^Uiag  (^eir  adgeaw 
consist  of  two  hortasntal,  dienlar,  gnneem 
trie  teMes,  between  whiek  tho  head  ia  heU 
firmly  by  screws  or  otherwise,  in  the  to^ 
frame  of  the  machine  are  sospended  a  nnaa- 
bor  of  vertical  cotters,  which  osay  bo  adfosted 
to  any  height  and  diataace  from  the  eeetfe- 
of  the  tables,  aocordmg  to  the  diameter  de** 
sired  to  be  given  to  the  head.  Thebeviteece 
cut  en  the  edge  by  horiaontal  coAtors  inelii 
at  aa  angle  to  each  other.  The  tables  i 
head  are  made  to  rotate  by  any  printt  s 
through  the  .iaterveation  o£  suiteble  gBsr- 
ing. 

In  order  to  fijdah:  and  eat  tho  inside 
grooves  on  the  ends  of  fte  cash,  the  patentee 
places  it  upon  a  rotating  horizontil  tahle^ 
whete  it  is  securely  held  by  Mocks  and 
chains.  Outside  the  esek,  and  indopendeet 
of  the  table,  is  a  vertical  slide,  on  whiefa 
moves  a  box  carrying  the  bevel  and  groove- 
cutting  tools,  which  act  against  the  inside 
drenmfereace  of  the  end  of  the  cask,  as  it 
revolves. 

The  machine  for  punching  the  holes  Ib. 
the  hoop  iron,  consista  of  a  table  with  a  hole 
in  it,  in  whid^  the  punch  works.  Thispundi 
is  attached  to  the  end  of  a  lever,  whiek  ia 
made  to  rise  and  fall  by  a  crank  connectadl 
to  the  other  end.  On  each  side  of  the  hole 
is  a  guide,  and  in  front  of  it  a  stop,  all  of 
winch  are  adjusteble  by  set  Bcrewsy  so  that 
the  holes  may  always  be  punched  in  the 
centre  of  the  hoop  iron,  and  at  regular  dis- 
tances from  the  cod. 

Claim9. — The  modes  of  eonstiructiag  tho 
different  machines  in  the  manner  and  Ibr  the 
purposes  before  desciibed. 

RicHABD  Abbbt,  Slough,  Buckingham ■> 
shire,  brewer*  F9r  improwemenU  tn /»■«-. 
nrvinff  fermetUed  mtd  other  Hquid§  mtd 
MMtttrt  m  eeare/s.  Patent  dated  July  29» 
1848 ;  M  speoficidoii  OMoUid, 
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Osrwell  and  Co.  ...,..«•  Northampton,  Eagle  Foundiy. 

J.  Eobinsoa  and  Co.  ...  CommerciaUioad  Bait , 
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Fferre  PjujbiIb  Qongy,  ef  Paris,  geatleman, 
Cor  ins^rorements  in  apparatus  and  machinery 
for  lifUagaod  moving  heavy  bodies,  and  for  raislog 
amd  displaetbg  fluidk.    January  27 ;  six  months. 

Ridkanl  Archibald  Brooman,  of  the  Patent 
Office,.  Fleet-stxeet,  l^ndoo,  patent  agent,  for  cer- 
tain ftnprovements  fn  the  manuftetare  of  artificial 
Bttiba.  (Being  a  communication.)  January  27; 
da  monas. 

Jamea  Qveen  GS&son,  of  Ardwicke,  near  Man- 
eheater,  maohinist^  for  certain  improvemeuts  in 
nachlnea  naed  for  preparing  to  be  be  spun  and 
spinning  cotton  and"  other  flbzoos-  substances,  and 
Ibx  preparing  to  be  woven  and:  wearvior  such  sub- 
acaaoea  when  spnn.    Juniary  27^  six  months. 

Biraitt  Rtepe,  of  Flhsburv-square,  Middieaex, 
■wttflttnt,  ibr  itDurcweuents'ih  tikcmannfttcture  of 
\  six  months. 


Alexander  Wflkins,  brewer,  and  WiHiam  Stacey, 
engineer,  both  of  Bradford,  Wilts,  for  a  certain  im< 
provement  or  in4>rovements  applicable  to  heating 
and  boiling  of  liquids  of  any  kind  or  description. 
January  30 ;  six  months. 

Lemuel  Wellman  Wright,  of  ChalTord,  Gloucea- 
ter,  civil  engineer,  for  certain  improvements  in 
preparing  various  fibrous  substances  for  spinning, 
and  in  machinery  and  appiuraius  connected  there- 
irithb    January  30 ;  six  months. 

William  ILenworthy,  oC  Blaokbnm, 
cotton  spinner,  for  certain-  improvements  in.  i 
looms  for  weaving.    January  31 ;  six  months. 

Henry  Bessemer,  of  Baxter-house,  Old  St.  Pan- 
craa^road,  M&ddlases,  engineer,  fat  certain  im- 
pBovements  in  tho  manufacture  of  glass,  and  In 
apparatus  connected  therewith.  January  31 ;  six 
months. 
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Botort  Angus  Smith,,  of  KCanchester,  Ibr  im^ 
ptovementa  tn  the  appl&ation  and.  preparation  of 
owl  tar.    Jknnary-^;  six  months. 

WUltam  GttBnrac  Wilson,  of  Port-Dundas,  Glbs- 
011V  y  engineer,  for  iteprovements  in  the  formation 
ef  monltlB,  and  eoiet  of  moulds,  fbr  casting  iron, 
and  other  substances.    January  4 ;  six  months. 

BdwardShunk,,  of  Rochdale,  Lancaster,  chemist, 
(br  imi^covcmencs  in  the  manufactuxe  of  malleable 
Inn,  and  in  treating  other  producta  obtained  in  the 
iceceaa.    January  fr;  six  months. 

I>avid  Yoolow  Stewart,  of  Montrose,  Scotland, 
Imd  fbtmder,  for  improvements  in  the  manufacture 
e#  moulda,  and  cores  fioi  caating  iron,  and  other 
•nltfUnces.    January  10.;  six  montlis. 

Joh»  MitataaL-  ehemiat*.  Henry  Aldciaon.  civil 
engineet,.  and. Thomas  Waariaor  Farmer,  of  Lyons' 
Wbacf,  Vpper  Fore-staset,  Lambeth,  Surrey;  for 
^i  in  amnlting  copper.   January  10 ;  six 


John  Weight*  of  Gamberwell,  Surrey,  engineer, 
Ihr  certain  improvementa  In  generating  steam  and 
ewipttmting  Hiiida.    Januaiy  10;  six  months. 

Birhard  Bobeitar  o£  the  globe  worka,  Manchester, 


V  engineer,  for  certain  improvements  in 
and  applicable  to  clocks  and  other  timekeepers,  in 
machiiieix  or  apparatus  for  winding  clocks  and 
botatliig  weigfita,  and  for  eflscting  telegraphic  com- 
iininicatlai  between  distant  docks  and  plaoeo,  otber- 
trfse  than  by  electro-magnetism.  Januaiy  11 ;  four 
ncsitha. 
BdWBzd  Slaughter,  of  the  Avonsido  Iton  Works, 


wmou  4th  t»the  I^th  or  jajt.,  1849. 

Bristol,  engineer,  forimprovements  in  marine  steam 
engines.    January  12;  six  months. 

Israel  Kinsman,  late  of  Now  York,  but  now  of 
Ludgate-hill,  London,  merchant,  for  improvements 
in  the  construction  of  rotary  engines,  to  be  worked 
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(second  notice.) 


Boiary  BmUsian  Engine,    (Clam 
Seamd.) 

Aaodur  improvenieiit  relateB  to  the 
dass  of  rotary  engines  called  emission 
engpies.  It  consists  in  employing  two 
emission  wheels  instead  of  one,  as  usual ; 
of  which  wheels,  one  is  keyed  to  the 
main  axis  and  the  other  rotates  freely 
upon  it,  beinff  kept  steam-tight  by  means 
or  a  8ti:mftnf|[-box.  The  two  wheels  are  of 
die  same  diameter  and  revolye  parallel  to 
one  another.  The  axis  is  hollow,  and  the 
arms  and  rims  of  the  two  wheels  are  also 
made  hollow ;  the  steam  passing  through 
the  axis  into  the  arms  ana  thence  into  the 
rim.  The  rim  of  each  wheel  has  two  or 
more  oblique  emission  ports,  but  the  ports 
of  the  one  wheel  are  placed  at  opposite 
quarters  of  the  circle  to  those  of  the 
other,  and  those  of  the  one  wheel  are 
also  inclined  the  reverse  way  to  those  of 
the  other,  so  that  the  two  wheels  when 
put  in  motion  revolye  necessarily  in  op- 
posite directions.  The  outer  face  of  the 
periphery  of  the  one  wheel,  and  the 
inner  face  of  the  periphery  of  the  other, 
that  is  to  say  the  opposite  faoes  of  the 
two  wheels  are  indented  after  the  man- 
ner of  the  buckets  of  an  overshot  water- 
wheel;  and,  consequently,  the  steam 
emitted  from  each  wheel  is  projected 
against  the  bucket-faeed  periphery  of 
the  other,  causing  each  wheel  to  serve  as 
a  fulcrum  for  the  steam  of  the  other  to 
aet  against  The  effective  power  of  both 
wheels,  is  thus  transferred  to  the  axis,  and 
milky  km  itransmitted  thence  to  any  work- 
ing shaft  through  the  medium  of  bevel- 
pinions  driving  a  wheel,  or  by  means  of 
bands  and  pulteys,  one  pulley  being 
keyed  on  the  main  shaft  and  the  other 
keyed  on  the  hub  of  the  loose  steam 
wheel,  B',  and  a  band  from  each  pulley 
being  carried  over  two  other  correspond- 
ing pulleys  on  another  shaft,  one  of  which 
JMuads  is  straight  and  the  other  crossed, 
in  order  to  resolve  the  contrary  motions 
of  rotation  into  one  revolving  movement. 

Oseiliating  Engine*.  (Claim  Third,) 
"Mlj  invention  in  respect  to  oscillating 
cylinder  engines  consists  in  an  improved 
mode  of  supporting  and  guiding  the 
piston-rod.  Fig.  10  is  a  front  elevation, 
and  fig.  11  a  side- elevation  of  an  oscil- 
lating  engine  (with  the  cylinder  inclined 


at  an  angle  of  about  15  degrees)  em- 
bodying this  improvement.  A,  is  a  rect* 
aagular  frame  mounted  on  the  top  of  the 
cylinder.  D,  a  cross  -  head  wnich  is 
attached  to  the  upper  end  of  the  piston 
and  slides  in  grooves  on  the  inner  faces 
of  the  side  posts  of  the  frame,  A.  F 
is  the  working  shaft  which  is  supported 
on  standards,  and  cranked  at  the  centre 
as  usual.  The  arms  of  the  crank  are 
secured  by  pins  to  the  cross-head,  D, 
so  that  as  tne  piston  moves  in  ndiid 
lines  corresponding  with  the  series  of 
arcs  described  by  the  cylinder,  it  carries 
round  the  crank  and  its  shaft  along  with 
it ;  and  whatever  may  be  the  length  of 
the  stroke  of  the  piston,  the  grooves  in 
which  the  cross-head,  D,  slides,  prevent 
it  from  being  in  the  least  waqped  or 
strained.  By  this  arrangement  the  neces- 
sity of  making  ^ry  long  stuffins-boxes 
in  the  cylinder  covers,  as  is  ususi  in  en- 
gines with  oscillating  cylinders,  is  eom- 
pletely  obviated,  and  great  facility  is 
afforded  for  any  desired  increase  of 
length  in  the  stroke.  The  pandlelism 
which  the  cross-head  and  grooves  senre 
to  maintain,  does  away  with  the  t^sdency 
of  the  piston-rod  to  wear  the  stnfing- 
box  into  an  oval  fcnrm. 

Boilers,  (  Claim  Fourth.) 
My  improvements  in  steam  boilers 
have  for  their  common  object  the  obtain- 
ing of  an  increased  amount  of  fire  and 
flue  surfaces,  without  increasing  propor- 
tionally the  size  of  the  boiler,  so  toat  I 
am  enabled  to  generate  a  greater  quan* 
tity  of  steam,  and  with  less  fuel  than  can 
be  accomplished  by  the  form  of  steam 
boilers  in  ordinary  use. 

[Twelve  diSerent  arraagementB  for 
this  purpose  are  then  described.  Thej 
are  all  founded  on  very  correct  yiews 
of  the  processes  of  combustion  and  eva- 
poration. We  select  the  following  for 
exemplification,  as  being  on  the  whole 
the  best  :]— 

Fig.  20  is  an  end  view,  and  fig.  21  a 
side  sectional  elevation.  A  is  die  boHer, 
which  is  made  with  flat  ends,  and  A«  aa 
auxiliary  generator,  which  is  formed  of 
two  concentric  cylinders,  and  commnni-^ 
cates  at  C  with  the  main  body  of  water 
in  the  boiler.  The  flame  and  heated 
vapours  pass  first  under  the  boCtom  ot 
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tlM  boiler  to  the  bock  end,  whence  they 
are  retmned  lo  the  front  end  througn 
the  mahi  flue,  F,  from  which  thej  are 
returned  through  the  centnl  floe,  /,  to 
Kg.  11. 


the  fkrther  end  of  the  boiler,  and  new 
through  dinto  an  outer  flue  surrounding 
the  boiler  which  leada  to  the  ohimner. 
A  small  boiler,  of  a  very  suitahle  form 
F!g.  10. 


for  portable  engines,  is  represented  in 
fig.  24  (a  sectional  deyation),  fig.  25  (a 
trantyerse  section  on  the  line  c  a),  and 


26  (a  transyerse  tectioii  on  the  line 
ao.)  B  is  the  boUer,  which  is  of  a  dome- 
shape,  and  encloses  the  fire-place,  F,  as 
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before.  S  is  an  iron  sheet  casing,  which 
is  dropped  down  over  the  top  of  the 
boiler,  and  secured  to  it  by  wrought  iron 
stays.  Round  the  under  part  of  the  outer 
casing  there  is  a  moveable  hoop,  H, 
which  dips  into  a  ring  of  metal,  R,  which 
encircles  the  body  of  the  boiler,  and  is 
partly  filled  with  sand,  in  order  to  seal 
thereby  the  space  between  the  boiler  and 
casing.  G  is  an  auxiliary  ffenerator, 
which  is  placed  on  the  centre  of  the  base- 
ment of  tne  fire-place,  and  communicates 
by  means  of  a  circle  of  vertical  tubes, 
V,  V,  o,  with  the  water  in  the  upper  part 
of  the  boiler.  A  section  of  this  gene- 
rator is  given  in  fig.  24.  The  fire-bars, 
b  b,  radiate  from  the  generator  as  from 
a  common  centre,  and  are  supported  at 
their  inner  ends  on  a  wrought  iron  hoop, 
w.  D^D'  are  two  feed  passages  (closed 
with  doors,  as  usual),  which  are  made 
through  the  sides  of  the  boiler  and  fire- 
place, and  across  the  intermediate  water 
spaces,  B^B^,  into  the  heart  of  the  fire- 
place. I  prefer  having  two  of  these 
passages,  on  account  of  the  greater  con- 
venience which  it  affords  for  supplying 
fuel  from  either  side  to  the  fire  bars. 
Water  is  supplied  to  the  body  of  the 
boiler  by  a  pipe,  /,  which  is  connected 
with  a  force  pump  placed  in  any  conve- 
nient sitnation,  and  coiled  once,  twice,  or 
oftener  round  the  boiler,  in  the  space 
between  it  and  the  sheet  iron  casing,  S. 
The  auxiliary  generator  obtains  its  sup- 
ply of  water  from  the  body  of  the  boiler 
through  a  pipe,  h.  The  smoke  and  un- 
consumed  gases  ascend  from  the  fire- 
place through  passages,  PPFP,  into  the 
space  between  the  top  of  the  boiler  and 
th^  outer  casing,  S,  and  escape  thence 
into  the  chimney.  Sometimes  I  bend 
the  tubes,  v,  v,  v,  over  at  the  top,  and 
pusfi  th^  through  the  sides  of  the  fire- 
place into  the  main  water  spaces,  B^B^, 
as  represented  by  the  dotted  lines  in  fig, 
2i.  And  sometimes,  also,  I  add  a  cen- 
tral tube,  dr  (see  fig.  26),  which  is  carried 
straight  up,  while  the  others  only  are 
turnt^d  over  as  last  described. 

A  modification  of  the  boiler  last  de- 
scribed is  shown  in  fig.  28  (sectional 
elevation).  B  is  a  cylindrical  boiler, 
wkh  vertical  fire  tubes,  i?  o,  which  lead 
4t  top  into  a  dome-shaped  smoke-box, 
T^  enclosed  within  the  steam  dome  of 
the  boiler.  From  the  top  of  the  fire-  box 
a  pipe,  b,  rises,  which  leads  to  the  chim- 
ney.   The  steam  which  collects  in  the 


top  of  the  boiler  becomes  dried  by  the 
heat  radiated  from  the  smoke- bo^  and 
chimney -pipe ;  and  in  this  consists  one 
great  advantage  of  this  form  of  boiler. 
K  is  a  pipe,  which  conveys  a  constant 
supplv  of  water  from  the  side  water  space, 
BS  or  the  boiler,  up  through  the  centre 
of  the  under  tube-plate,  P  (room  b^g 
made  for  it  by  the  removal  of  one  of  the 
fire  tubes) .  The  water  and  steam  diffused 
bv  this  pipe  preserve  the  bottom  tube- 
plate,  P,  from  becoming  overheated,  and 
thus  reduces  greatly  the  risk  of  its  crack- 
ing. The  dome  of  the  fire-place  is 
jointed  to  the  sides  and  chimney-pipe  at 
a  and  c,  so  that  by  undoing  these  joints, 
both  the  pipe  and  dome,  or  either  of 
them,  may  be  withdrawn  for  the  purpose 
of  cleansing,  repairing,  or  replacing  the 
tubes,  V  V,  or  the  ferrules  by  which  they 
are  fastened  into  the  upper  tube-plate, 

Another  mode  of  constructing  a  boiler 
so  as  to  bring  a  large  portion  of  the  heat 
to  bear  on  the  steam  in  the  top  of  the 
boiler,  is  shown  in  fig.  29.  Here  the 
heated  vapours  which  collect  in  the 
smoke-box  at  the  top  of  the  fire  tubes 
are  carried  by  short  lateral  tubes,  bb,  into 
the  space,  c^,  between  the  dome  of  the 
boiler  and  the  outer  iron  casing,  which 
space  is  sealed  at  bottom  by  a  sand  lute, 
as  before. 

{To  be  concluded  in  our  next,) 

DBRDGB   ON   ROTART  SNOINXB.* 

The  present  pamphlet  is  stated  to  be  an 
embodiment  of  the  substance  of  a  Report 
made  professionally  by  the  author  on  the 
performances  of  the  rotary  engine  of  Mr. 
Davies,  described  in  oar  last  voltEune  (pp. 
433,  451,  457,481,  516),  or,  mora  strictly 
speaking,  on  a  eingle  piston  engine  oon- 
stnicted  on  the  same  principle ;  accompanied 
with  some  illustrative  annotations  and  sup- 
plementary documents.  Mr.  Dredge  owna 
that  he  went  to  see  the  engine,  on  which  he 
was  commissioned  to  report, "  with  sovie 
mi8giving"~that  <*  he  felt  little  doubt  in  his 
own  mind  that  hii  Report  would  be  anytbii^ 

*  Davies'sRotart  Emoimb.  Being  a  Descrip- 
tion of  an  Engine  at  Work  at  the  ManufKtory  of 
Mesiri.  Edelsten  and  Williams,  George-street,  Bir> 
niingham.  And  also  an  Experimental  Inquiry  into 
ihe  Principle  of  that  Engine;  with  a  View  1o 
ascertain  its  Relatire  Power  and  UsefUl  Efibct.  By 
William  Dredge,  C.E.  42  pp.,  Svo.  With  Nomcr- 
ous  Engravings.    Williams  and  Co. 
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but  faTonnble,  for,  in  eommon  with  many 
eDgineen,  he  had  a  itrong  opmion  against 
rotarj  engines/'  but  that  "this  prejudice 
was  much  shaken  after  Sf  eing  the  engine  at 
woric,  and  subsequent  experiments  entirely 
dispelled  it/*  Should  the  same  impression 
be  prodnoed  by  these  experiments  on  the 
public  mind  as  has  been  prodnoed  on  the 
mind  of  so  intelligent  a  gentleman  as  Mr. 
Dredge,  this  pamphlet  will  form  an  era  in 
the  history  of  the  steam  engine,  second  only 
in  intereit  and  importance  to  Watt's  inyen- 
tion  of  the  separate  cylinder  oondenaing 
engine.  It  becomes  incumbent  on  us,  there- 
fore, to  place  the  grounds  of  Mr.  Dredge's 
oonYenion  to  the  Rotary  Faith  fully  before 
onrraaden. 

A  preliminary  chapter  (I.)  is  deroted  to 
"  The  General  Principles  of  Rotary  Steam 
Engines."  The  <*  general "  position  sought  to 
be  made  out  is,  that  there  is  nothing  more 
Inconaiatent  with  the  laws  of  physics  in 
cauaing  steam  to  act  in  a  circular  than  in  a 
rectilineal  direction — indeed,  less  so ;  and 
that  all  the  tangible  objeetions  to  rotary  en- 
ginea  resoWe  themselTes  into  this,  that  there 
la  a  "  difflenlty  of  keeping  the  working  parts 
ateam- tight,  and  of  lessening  the  great 
amonnt  of  friction/'  but  which  difficulty 
being  "purely  of  a  mechanical  nature"  may 
bo  "  reasonably  expected,  ere  long,  to  be 
OTeroome."  We  cannot  say  that  we  are 
much  taken  with  thia  style  of  iuYestigat- 
ing  the  theory  of  the  subject.  We  might 
•ay  just  as  truly  of  the  Irishman's  gun, 
which  could  shoot  round  a  comer,  that 
there  ia  nothing  more  inconsistent  with 
the  laws  of  physics  in  canaiDg  a  ball  to 
traYene  a  circle,  than  in  making  it  go  straight 
foiward ;  no  objection  at  all,  except  only 
tlie  difficnlty  of  loading,  the  immense  fric- 
tion and  its  ineritable  result,  the  speedy 
shaking  of  the  prpjeetile  to  pieces.  The 
"  mechanical  difficulty"  ia  the  all-in-all— 
the  only  thing,  indeed,  we  haTe  here  to 
consider.  And  to  the  prooft,  therefore^ 
that  it  has  been  OTercome — now  and  for  ihe 
first  time  completely  oreroome— we  shall  at 
once  proceed  to  draw  the  attention  of  our 
readers. 

The  engine  of  Mr.  Daries,  on  which  Mr. 


Dredge  made  his  experiments,  was,  as  we 
have  said,  a  siogle  piston  one — that  is  to 
say,  a  central  shaft,  with  one  radial  arm  or 
rod,  and  piaton  attached  to  it,  revolTing 
within  a  steam  cjlinder,  inatead  of  two  radial 
arms  and  pistons,  or  two  steam  abutments. 
Mr.  Davies  has  had  two  patents :  the  first 
(April  27,  1844),  was  for  the  single 
piston  arrangement;  the  aeoond  (May  2, 
1B48),  of  which  we  gaTe  the  full  account  in 
our  last  Tolume,  was  for  the  double.  Both 
are  on  precisely  the  same  general  principle, 
but  with  some  differences  in  the  details,  for 
which  we  must  refer  to  our  abstract  of  the 
specification  of  the  second  patent.  These 
matters  explained,  let  us  now  turn  to  Mr. 
Dredge's  account  of  his  experiments : — 
Pariieulan  of  BxperimmUM  made  with  one 
qf  JJaviei'i  Enffinea. 

The  engine  has  been  at  work  at  Messrs. 
Edelsten  and  Williams's  manufactory  up- 
wards of  twelve  months,  and  employed  in 
turning  wire  blocks,  pointing  and  beading 
machines,  laths,  &c. ;  the  work  which  was 
on  it  when  I  saw  it  was  about  equal  to  ten 
horses. 

On  Wednesday,  March  8th,  1848,  whilst 
the  ordinary  work  of  the  mill  was  upon  the 
engine,  the  pressure  of  steam  in  the  boiler 
being  18  lbs.  per  square  inch,  (which  just 
gave  sufficient  power  to  the  engine  without 
any  escape  from  the  safety-yalve,)  I  cauaed 
the  quantity  of  water  and  the  weight  of  the 
coals  to  be  accurately  registered,  and  found, 
be  repeated  experiments,  that  the  quantity 
of  water  evaporated  during  that  time  waa 
9-8  cubic  feet,  and  that  the  coal  consumed 
wss  exactiy  86  lbs.  per  hour. 

The  coal  employed  in  the  experimenta 
was  the  ordinary  Staflbrdshire  engine  slack, 
which  cost,  delivered  at  the  manufactory, 
58.  per  ton.  I  have,  however,  thought  it 
best  to  reduce  it  in  calculation  to  the  best 
Welsh  coal,  one  pound  of  which,  by  experi- 
ment, is  found  to  evaporate  9*5  lbs.  of  wat^ ; 
the  quantity  of  coals,  therefore,  of  tide 
quality  which  would  be  consumed  by  the 
engine  per  hour  ia 

9-8 X 62-5    ^^  ^^„ 
—^ 64-471bs. 

The  engine  made  seventy  revolutions  per 
minute.  The  annular  space  between  the 
piston  and  exterior  cylinder  was,  therefore, 
filled  seventy  times  per  mmute;  oonsequentiy 
70  X  60  X  2 »8,400  eylmders  of  steam  were 
consumed  per  hour. 

The  cubical  contents  of  the  annular  i 
withhi  eadi  cylinder  ia  1,695  cubic 
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bat  as  tiw  cim  nawm  the  i 
cloiet  the  ports  before  the  piston  has' com- 
pleted its  rerolntion,  only  '6  of  this  space 
becomes  filled  with  steam  at  the  fall  pres- 
snre ;  bat  after  the  port  is  closed,  the  steam 
expands  through  an  additional  *03  of  the 
circle. 

The  quantity  of  steam  oonenmed  by  the 
engine  in  one  rerolation  of  the  piston  is, 
therefore,  1-695  x  6  x  2  •2*084  cnbie  feet ; 
whenoe  the  muiber  of  onbie  feet  of  steam 
vsadby  the  engine  per  hoar  is,  8*034  x70x 
60-8648.  At  a  density  of  18  lbs.  per 
Bqoare  inch,  steam  ooeapies  a  volame  of 
880  times  as  great  ai  the  Tolome  of  water 
lk«mwhlohitisrdsed.  Henee9*8x830« 
8134  onbie  feet  is  ttte  Tohuie  whioh  9*8  cnbic 
Ibet  woald  occopy  when  raised  into  steam 
at  a  pressare  of  18  lbs,  per  sqaare  inch ; 
bat  the  space  It  actually  filled  m  the  eyHn. 
der  was  8,642  eabic  feet,  therefore  the  steam 
aftet  lesTibg  the  boiler  most  haToezpanded 
fh>m  8,134  to  8>42  cobio  iset,  and  the 
dastidty  being  inyersely  as  the  space  occu- 
pied, it  foUows  that  17*14  Iba.  was  the  pies- 
ioie  of  the  steam  on  each  square  Inch  on 
tj^  phftoti. 

11ieareaofbotfaplitOBal8d-5  x  13  x  2=91 
square  Inches,  the  distance  through  which 
the  steam  acts,  or  rather  through  which  Hn 
centre  of  preasure  of  the  steam  acta  In  each 
rtroliitlon,  Is 
Im.  Ins, 
H±!l  X  31416 X  •6>»3'28  fcet. 

HsDoe  the  mechanical  etfect,  or  the  theoretl- 
eu  power  of  the  engine, 

17-14  X  91  x  3-22  x  70 


imSIMim  OH  SOTART   BNGIKB8. 
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:» 10*66  hones. 


To  which  must  be  added  the  work  done 
by  the  steam  ezpandmg  after  withdrawing 
the  slide.  This  space,  '161  feet,  is  too 
■mail  sensibly  to  affect  the  density  of  steam 
hi  .the  cylinder,  and  therefore  it  increases 
the  power  of  the  engine  '63  horses ;  which, 
added  to  10-65,  gives  as  the  actual  talne 
11*18  horses  power. 

In  order  satisfactorilT  to  aseertafta  the 
amount  of  force  abaolutely  expended,  a  frie- 
.  tbn  break  was  applied. 

Hie  pressure  of  steam  on  the  boilef  and 
the  speed  of  the  engine  wvre  kept  the  same 
when  the  fHction  break  was  on,  as  they  were 
dving  the  day  while  driving  the  machinery 
is  the  aaanufactory,  and  the  result  was,  that 
the  friction  break  ihowed  a  power  of  10-2 
horMa  aetoaUy  given  off  in  doing  useful 
work.  From  which  it  appears  that  about 
one  horM  power  was  absorbed  in  the  waste, 
•Wfc^eation,  IHotion,  4o„  of  tiw  engine; 
or,  hi  olte  wuvds,  that  the  uaefcl  1 


eal  effeet  given  out  by  the  engfaie  was  only 
about  10  per  cent  less  than  the  full  mn- 
chanical  power  due  to  the  steam. 

The  quantity  of  Welsh  coal  whldi  would 
be  consumed  per  hour  18.64*47  Iba.,  whieh 
gives  an  average  of  6*3  lbs.  per  horse  pownr 
per  hour.  This  is  a  small  quantity  of  oonl 
per  hour  for  a  high-pressure  engine ;  but  it 
is  not  that  altogether  which  tests  the  value 
of  the  engine,  for  it  is  evident  tiiat  the  qnan* 
tity  of  ooal  consumed  must,  in  a  i^eut 
measure,  depend  on  the  evapiorating  power 
of  the  boiler.* 

Beside  the  experiment  just  alluded  to, 
several  others  were  made  with  the  friction 
braek,  tlie  partieulars  €i  which  are  wib- 
joined  in  tiie  following  Table  (see  next 
page):— 

By  comparing  the  columns  8  and  9  togu- 
ther,  it  will  be  seen  that  the  absolute  «t&« 
able  power  given  out  by  the  engine,  Mid 
registered  by  the  spring  holding  down  the 
break,  is  within  10  or  12  per  cent,  of  the 
ftill  theoretical  mechanical  effect  of  the  steam 
employed ;  for  instance,  when  Uie  pressure 
of  steam  in  the  boiler  was  20  lbs.,  the  avail- 
able power  given  out  and  registered  by  the 
friction  break  was  11*27  horses  of  us^U 
mechanical  effect,  the  full  force  of  the  steam 
expended,  supposing  there  was  not  any  looa 
firom  friction,  waate,  6ce.,  would  be  18*44 
horses,  so  that  the  entire  loaa  by  friction, 
with  other  extraneous  resistances,  was  abouty 
in  this  case,  11-1  per  cent,  and  a  consider- 
able part  of  this  case  was  expended  in  givii^ 
motion  to  the  fly-wheel,  pulleys  and  shite 
in  the  engine-house,  none  of  which  was 
essential  to  the  engine  for  the  purpose  of 
testing  its  power ;  but,  in  consequence  of 
the  difficult  of  dtlsconnecting  them,  fb&f 


were  allowed  to  run  on  it  during  the  expe- 
riments. The  small  quantity  of  steam  that 
is  wasted  in  working  this  engine  shovrs  that 


the  friction  is  not  much;  and  ftx>m  it  we 
may  say  that  the  wear-and-tear  of  the  rub- 
Ung  suriioes  are  trivial,  and  this  advaate^e^ 
apui  from  the  economy  of  workingy  pi». 
mlses  much  for  the  durability  of  the  engue. 
On  this  point,  however,  I  thought  it 
more  aatUfsctory  to  examine  tiie  worldqg 
parte  of  an  engfaie  eraeted  In  ^ 


*  It  ia  yerr  mnch  the  pnctfce  In  dbtrleta  wlun 
IIM  eoa)  is  thMp,  to  eoommite  boiler  wpmot  at  Urn 
expenie  of  Axel.  In  Staflfordshire  and  the  nunmnd- 
inff  dlttrlcta,  Ibr  histanee,  the  dimeniloii  of  tho 
boiler  per  horse  power  i«  much  leaa  than  it  W011I4 
be  in  London  or  Cornwall,  where  coal  ii  dearer.  I 
do  not  atop  to  Inquire  if  thla  is  real  economy,  bat 
such  ia  the  tact ;  and  I  believe  I  am  correct  m  mj- 
ing,  that  the  duty  performed  by  Daviee'a  engine,  at 
Mesara.  AMaten  and  WUltama'a  (though  it  l»  a 
high-preaanre  engine)  ii  greater  than  the  averaga 
of  loW'preaanra  engfnea;  or,  in  other  warda,  that 
taking  the  aTerace  of  low-preaaure  enginea,  thaj 
oonaume  man  than  6*3  lbs.  per  hoxso  power  jm 
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a.  One  engine  w  here  detaohed,  the  etenn  aatlng  only  upon  one  platon. 

S.  The  hiiirt  vas  here  removed,  the  engfne  running  empty,  with  the  exception  of  the  fly-wheel 

•od  fuUsys  on  the  fly-wheel  ihaft,  which  it  was  inconvenient  to  disconnect, 
e.  Beth  enftoMe  w«m  here  hi  action,  but  running  enipty,  wUh  Uie  exoaptiaB  ef  «hv  fly-ivlieil, 


d.  After  the  engine  was  &ii1y  started,  l|  lbs.  presswf  per  sq,uMe  iaeh  on  the  boUex  kept  up  the 


forms  Its  evety-day  work.  I tmslyoa  will ezews 
the  liberty  I  take  in  writing  to  you;  and  unless 
you'bave  any  reason  to  the  contrary,  be  kind  enough 
to  reply  to  the  following  biquiries  :— 

1st.  How  long  has  the  engine  been  at  work? 
and, 

2nd.  Has  It  up  to  this  time  given  you  satisfte- 
tlon  T  has  it  unifoxmly  performed  its  duty  t  and  if 
not,  hi  what  partloalar  has  it  failedr 

I  ought  to  state,  leit  you  have  any  objection, 
that  this  letter,  and  your  reply  will,  in  all  probabi- 
lity, be  embodied  in  my  report  to  Mr.  Gibbuis. 
I  remain,  Gentlemen, 

Tour  very  obedient  servant, 
(Signed)  William  Dunas. 

Meeers.  Bdelsten  and  WiUiams." 

(&BPLY.) 

trew  Salt  Work*,  BifmHtfhttm, 
JprU  271k,  1848. 
Dbab  8im, 

In  reply  to  your  inquiries  respecting  Davies's 
patent  engine,  we  have  the  pleasure  to  say  that  it 
has  been  at  work  in  our  manufiMtory  for  six  months, 
and  eontbiues  to  turn  all  our  lathes,  gearing,  S»., 
with  perfect  ease,  and  always  with  the  grsateet  re- 
gularity and  smoothness,  precisely  in  the  same 
manner  as  when  you  looked  over  oar  premlfees  ia 
Birmingham  a  short  time  ago.  It  runs  on  an  aversge 
ten  hours  a  day,  and  has  unlfonnly  performed  Iti 
dutv  to  our  entire  satisfaction. 

It  gives  us  great  pleasure  in  being  able  to  speek 
in  such  unqualified  terms  of  Its  general  efficiency 
in  doiiig  the  work  of  Our  maimfactory. 

Moreover  It  does  not  occupy  one-fourth  the 
snace  of  an  ordlnaiv  engine,  and  the  edonomv  til 
tne  eonsuid^tion  of  fhel  is  considerable.  WltH 
these  combined  advantages  togines  of  thtftOitstftRh 


gtiMly  Btde  ftmn  Am  Mine  j^tterna  as  the 
oaM  daaeribed  at  work  at  Meaan.  Bdelsten 
and  WiUiams'Sy  bat  which  had  been  em* 
ployed  fbr  upwards  of  two  years  and  a  half 
m  tnnung  lathes,  &o.  I  caosed  this  to  be 
taken  asunder,  and  eritically  examined  all 
tte  woridng  pvts. 

TIm  abtirare  of  the  rabbing  surfaces 
was  not  more  than  an  equally  well-made  re- 
ciprocating engine  wonld  have  austained  jn 
fhb  same  time ;  indeed,  the  tngimt  VfM  in  aa 
pood  m  ttmdiHm  n  it  was  wktn  ii  woiJtrH 

It  mar,  perhaps,  be  interesting  to  my 
raadert  If  I  here  insert  a  correspondenotf 
whttk  took  pUuse  last  spring  between  Messrs. 
KMaSen  and  Williams  and  myself  on  the 
swbjact  of  the  engine  at  their  works.  I 
wrote  to  these  gentiemen  for  information  as 
regards  ttie  general  working  of  the  engine, 
niid.  thair  reply  it  most  satisfactory. 

(COPY.) 

London,  10,  Wor/olk'ttreet,  Sitand. 
WthAprUt  1848. 
GxaTLucmv, 
Havhig   been  oalled   upon  by  Mr.  Glbbina  to 
eciamlne  and  laport  upon  the  engine  now  at  work 
In  your  manofiictoiry  at  Birmingham,  1  did  a  short 
ttme  afo  examine  It,  and  Jnak  such  daU  of  iU 
apwer  and  eonetnetlen  as  were  necessary.    The 
nmited  time,  however,  of  my  acquidntance  with 
tte  sQiinepeafwliBW  tkam  kaowiog  hnr  it  peaw 
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tion  must  otrtainly  come  into  very  general  um  in 
preftrenoe  to  any  othera. 

We  remain,  dear  Sir, 

Tours  moit  respectfully, 
(Signed)       EDXLfTSN  amd  Williams. 
W.  Dredge,  Esq. 

Thii  letter  tpetks  for  itself,  and  requirea 
no  obierratton  vpoa  it.  Several  months 
bave  since  elapsed,  daring  which  the  engine 
has  daily  performed  its  duty  with  equal  re- 
fvhuritj  and  satislaction.  And  I  would 
obserre,  that  after  having  carefully  con- 
sidered CTcry  pouit  in  reference  to  this 
enipne,  and  eriticsslly  examined  its  practical 
and  working  details,  both  as  regards  its  capa- 
bility in  giving  off  work,  and  its  ef&dency 
to  withstand  wear  and  tear,  I  can  without 
hesitation  express  my  unqualified  approba- 
tion of  DaTies's  engine ;  and  certainly  think 
that,  ere  long,  it  must  maintain  in  the  market 
a  faYourable  competition  with  others. 

The  preceding  statements  embrace  the 
period  between  the  20th  Oct,  1847,  and 
SOth  April,  1848 ;  we  add  another  extract, 
which  brings  the  use  down  to  the  30th  of 
Not.  last,  a  period  of  IS  months  and  10 
days:— 

Before  oonduding  my  remarics,  it  may 
be  as  well  to  notice  the  performance  of  the 
engine  at  the  present  time.  In  reference  to 
this,  I  hsTe  reoeiTod  copies  of  the  following 
letten  firom  Mr.  Gibbins ;  the  reply  bearing 
strong  testimony  of  the  satisfaction  the 
engine  continues  to  give  Messrs.  Bdelsten 
and  Williams  :— 

BUrmingktm,  2Srd  ^oe.,  1848. 

Ebtbsxsd  Fkixvds, 

Edslstsv  ahd  Williams, 

It  Is  BOW  upwards  of  tweWe  months  since 
DaTies's  Rotary  Engine,  which  we  placed  on  your 
premises,  has  been  in  regular  and  constantVork; 
and  during  this  time  you  have  had  an  opportunity 
of  witnesstog  Its  operations,  and  can  speak  with 
oerUinty  as  to  the  perfbrmanoe  of  its  duties.  I 
ahaU  therefore  feel  obliged  if  you  will  state  In 
writing  any  particnlars  as  to  lu  effioieney  and 
regularity  of  work,  which  your  ezperienoe  of  It  will 
Jusaiy.  Be  so  kind  as  to  do  this  in  such  a  fonn  as 
will  enable  us  to  make  use  of  your  testimony  in  the 
eToat  of  its  being  required. 

Yours  reiy  truly, 

(Signed)       THOi.  Giiaxirs. 

n  B  P  L  T. 
N§m  Mali  Work;  Goorgo-tirti, 

Birminfkawh  90M  IToo.,  1848. 
DxAa  SiA, 
It  is  now  upwards  of  twelve  months  since  we 
commenced  working  DaTies's  Rotaiy  Engine, 
and  we  have  much  measure  In  saying  that  It  has 
uniformly  peifeimed  its  duty  with  the  greatest 
regularity;  In  /ad,  U  U  mtUrig  impontihUfW  any 


•afifie  to  work  bHUr, 

Weh 


>  have  placed  additional  work  upon  It  since 
we  wrote  to  you  in  April  last,  so  as  farther  to  test 
iU  eapabUtties,  and  this  enables  us  fUlly  to  oonflrm 
the  fkTouraMe  opinion  we  then  expres«wi ;  and  we 
can  confidently  tocommondit,  m  Mngmoti  eMeUiU 
in  W0r$  rup^ct. 


In  proportion  to  the  Increase  of  the  power  re- 
quired, there  has  only  been  a  corrnponding  in- 
erease  in  the  consumption  of  Aiel.  We  have  had 
some  of  the  most  scientlflc  and  practloal  gentle- 
men in  the  country  looking  at  the  engine,  who 
(although  prejudiced  against  rotary  engines)  hate 
expressed  themselves  not  only  greatly  surprised, 
but  generally  satisfied  with  lu  regularity  and  efll- 
ciency.  Wo  are,  dear  Sir, 

Yours  most  respectfully, 
(Signed)  EnBLSTSV  avd  Williams. 

Thos.  Gibson,  Esq. 

I  was  in  Birmingham  on  the  9th  instant, 
and  took  that  opportunity  of  again  inspect- 
ing the  engine.  I  found  the  work  it  has 
now  to  perform  has  been  considerably  in- 
creased since  March  last  I  went  OTer  the 
manufactory,  and  should  estimate  the  in- 
crease at  about  25  per  cent.  The  speed  of 
the  engine  is  still  the  same,  namely,  70 
rcYolutions  per  minute ;  but  the  pressure  of 
steam  in  the  boiler  is  increased  to  22  lbs. 
per  square  inch.  The  slack  consumed  for 
fuel  had  been  for  some  time  weighed,  and 
was  found  to  average  102  lbs.  per  hour ; 
which,  as  the  engine  is  performing  the  duty 
of  about  tweWe  horses,  is  exactly  8*33  lbs. 
per  horses  power  per  hour. 

The  mill  has  been  in  oonstsnt  work,  on 
an  aTcrage,  ten  hours  daily ;  and  the  engine, 
firom  the  time  it  was  first  started,  has  never 
caused  any  delay  or  stoppage  to  the  ma- 
chinery. 

I  particularly  looked  at  the  gland-pack- 
ing, which  is  as  good  and  as  tight  as  wlien 
first  put  down ;  no  steam  escaping  from  tiie 
engine. 

Being  ourselves  in  Birmingham  lately,  wo 
went  to  see  this  rotary  wonder,  and  could 
not,  after  a  most  attentive  inspection  of  its 
performances,  find  a  ringle  reason  for  doubt- 
ing the  perfect  soundness  of  the  practical 
conclusions  at  which  Messrs.  Edelstcn  and 
Williams  and  Mr.  Dredge  have  arrived. 

Here,  therefore,  we  have  this  gkeat  fact 
established,  namely,  that  a  rotary  engine  has 
been  at  constant  daily  work  for  more  than  a 
twelvemonth— doing  as  much  duty  at  the 
majority  of  reciprocating  engines  are  eapa- 
ble  of  performing,  and  not  only  at  less 
expense,  but  with  less  tear  and  wear.  The 
gainsayers  of  rotary  engines  must  either  get 
over  this  orvat  fact,  or  confess  at  onoe 
that  their  oppofition  is,  in  truth,  a  "  preju- 
dice" which,  the  sooner  it  is  got  rid  of  the 
better. 

When  we  turn  to  Mr.  DredgeU  pamphiei 
for  the  ** sufficient  reasons"  (as  logietaaa 
would  say)  Ibr  the  great  superiority  of  Mr. 
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DaTiet't  rotary  engine  oyer  others  of  the 
tame  data,  we  find  onradTes  ioTOlred  in  a 
Uttle  difficulty.  The  •'raffident  reasont" 
which  Mr.  Dredge  giTCt  are  deriTod  from  the 
fecond  tpecification  (the  piston  paekiog  only 
exoepteJ),  and  not  from  the  first ;  bat  it  was 
aeoording  to  the  fint  that  the  engine,  of 
whose  performanees  we  hare  been  speaking, 
was  oonstmcted.  Well — all  that  can  be 
said,  is  this— if  the  engine  did  lo  well  with- 
ODt  the  improvements  embraced  in  the  second 
patent,  it  must  do  still  better  with  them. 
Of  these  improvements  Mr.  Dredge  gives 
the  following  very  correct  estimate :— 

11ie>Ers/elaim  to  be  noticed  is  themetd- 
lie  gland  stnffing-box  for  packing  the  rerolv- 
iag  shaft  to  prevent  escape  of  steam  from 
the  cylinder* 

This  is  an  important  feature  in  the  il>ed- 
fication,  and  happily  I  am,  from  practicd 
experience,  able  to  speak  of  it  with  confi- 


I  haTe  tried  many  experiments  with  the 
packinf  in  the  engine  at  work  at  the  factory 
of  Messrs.  Eddsten  and  ^Hlliams,  which  is 
fiamislied  with  it,  and  vnder  a  variety  of 
eLncamstances,  and  with  steam  of  various 
dendties  from  If  lbs.  to  35  lbs.  per  square 
indiy  I  have  invariably  found  it  most  efficient 
in  its  operations. 

The  shaft  of  the  engine  in  George-street 
is  4  V'  In  diameter ;  the  depth  of  the  packing 
rings  li".  The  rings  are  divided  into  four 
segments,  which  are  pressed  from  behind 
with  spiral  springs,  so  as  to  dip  the  shaft. 
I  have  occasionally  had  the  engine  at  work, 
with  steam  of  30  lbs.  per  square  indii  yet 
the  packing  hdd  as  tight  as  though  it  was 
only  3  or  4  lbs.  The  engine  has  been  driven 
almost  without  intermisdon  ten  and,  latteriy , 
dcven  hours  daily  since  it  was  first  started, 
yet  I  can  safdy  affirm  that  no  steam  has 
escaped  dong  the  shaft  past  the  packing. 

I  had  suggested,  that  at  the  first  oppor- 
tiiiutj,  it  would  be  advisable  to  look  at  the 
packing,  in  order  to  see  the  amount  of  wear 
to  which  it  was  subjected;  accordingly, 
abont  a  month  since,  tiie  top  cover  of  the 
packing-box  wss  unserewed,  and  the  s^* 
mentd  pieces  taken  out,  but  ndther  they 
nor  the  shaft  exhibited  any  symptoms  of 
vnequd  wear ;  indeed,  the  surfaces  were  as 
true  and  perfect  as  when  the  engine  was 
first  started,  which  would  not  certainly  have 
been  the  case  had  hemp-packing  been  used 


I  have  seen  the  shsft  of  a  rotary  engine 
cot  into  minute  grooves  by  the  fibres  of 
hemp  after  only  a  few  m(mths'  work,  and 


the  shaft  at  the  bearings  lensibly  lessened, 
bdng  reduced  nearly  one-dghth  of  an  inch. 

With  respect  to  the  metallic  packing,  I 
think  it  may  fdrly  cldm  the  following  aid* 
vantages : — 

1st.  It  is  neat ;  the  stuffing-box  project- 
ing but  an  inch  or  two  beyond  the  cylinder 
eover :  the  segmentd  rings  are  fitted  when 
the  engine  is  made,  and  bdng  self-adjusting, 
require  no  attention  on  the  part  of  the 
engine-man,  except  oceuionally  supplying 
the  lubricator  with  oil. 

2nd.  The  rubbing  surfaces  being  got  up 
perfectly  true,  the  bearing  is  alike  all  over, 
and  the  packing  does  not  cut  into  the  shaft, 
ndther  does  it  cause  the  drag  upon  the 
engine  that  the  hemp  does,  absorbing  the 
force  and  wasting  away  the  shaft. 

3rd.  It  has  been  proved  by  experience  to 
be  efficient,  being  perfectly  steam-tight. 

Seeondfy,  The  method  of  attaddng  the 
piston  to  the  main  shaft  by  means  of  fea- 
thers, is  dso  applied  to  the  engine  in  George- 
street,  and,  as  far  as  I  could  ascertain, 
answers  wdl. 

There  are  two  advantages  to  which  this 
seems  entitled :  1st  If  there  is  any  end 
pressure  on  the  shaft  caused  by  macUnery, 
it  is  not  communicated  to  the  piston,  so  that 
it  revolves  in  a  plane  quite  hidependent  of 
all  end  movement  of  the  shaft.  This  is  im- 
portant, inasmuch  as  if  end  pressure  were 
communicated  to  the  piston,  the  dde  wodd 
rub  agdnst  the  partition  plate,  and  give 
rise  to  considerable  friction  and  wear.  2nd. 
Since  there  are  two  pistons  used,  it  would 
be  very  difficult  if  they  were  fixed  to  the 
shaft,  to  adjust  both  in  a  podtion,  that  when 
inclosed  within  the  cylinder,  they  may 
revolve  freely,  just  touching  without  unddy 
presnng  agdnst  the  partition  plate  and  end 
cover  of  the  cylinder;  but  dnce  the  piston 
is  free  to  move  dong  the  shaft  to  a  small 
extent,  the  a4justing  screws  in  the  end  cover 
of  the  cylinder  keep  the  outer  side  of  the 
piston  against  the  partitien  plate,  at  the 
same  time  that  they  set  the  end  and  adjust- 
able plate  of  the  cover  against  the  near  dde 
of  the  piston ;  and,  by  this  means,  reduce 
the  friction  of  the  piston  in  revolring  to  a 
minimum  condstent  with  steam  tightness. 

Though  the  use  of  the  double-acting  pis- 
ton described  la  the  specification  makes  two 
sets  of  movements  necessary,  yet  for  engines 
of  great  power  it  obriously  possesses  eon- 
siderable  advantages.  The  first  advantage 
presented  to  us  is,  that  as  there  are  two 
ports  open  for  the  supply  and  eduction  gf 
steam,  the  annular  space  between  the  outer 
eylinder  and  the  piston  must  be  filled  twice 
in  each  revolution.  It  follows,  therefore, 
that  a  double  actbg  piston  gives  forth  twioe 
the  power  that  a  sbgle  acting  one  of  the 
o3 
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fltme  ibe  does.    Again ;  if  8  ttery  powerftd 
engine  were  to  be  made  single  acting,  itf 
nse  wonld  greatljr  interfere  wiA  the  reqni- 
AtB  aocnracjr  of  workmaniliip  ;  and  in  work- 
ing tlie  engine,  the  steam  wonld  give  an  nn- 
eqn^  pressure  in  respect  to  the  main  axle, 
t.  e.,  if  steam  were  admitted  through  the 
port,  and  nrging  the  piston  round,  the  waste 
•leam  eseaphig  through  the  return  port,  in 
the  same  stop,  the  pressure  of  the  steam  on 
the  upper  side  of  the  piston  would  causo  a 
downward  pressure  on  the  axle,  and  give 
rise  to  a  considerable  degree  of  friction.   It 
Is  true,  that  where  there  are  two  pistons 
attached  to  the  same  shaft,  the  projections 
which  are  opposite  each  other,  in  a  measure 
neutralize  this  action,  but  still  not  so  effectn- 
ally  as  when  the  steam  acts  on  both  sMes  of 
the  piston  at  the  same  time,  and  within  one 
cylinder. 

Mr.  Dredge  disclaims  haying  any  wish  to 
aiford,  by  his  pamphlet,  *'  enoouragement 
to  inT0Btors  to  speculate  in  rotary  engines." 
(p.  6.)  Why  so  ?  Why  should  he  shrink 
from  the  oidy  practical  conclnsion  to  which 
all  his  statoments  and  all  his  reasonlngi  so 
irresistibly  lead  ?  Nobody  has  ever  ^[oes- 
tioned  that,  if  rotary  engines  could  but  work 
as  well  as  reciprocating  ones,  they  would  be 
preferable  under  all  dronmatanoes,  and 
more  especially  so  where  Street  action  is 
desirable.  And  if  Mr.  Dredge  has  estab- 
liahed  the  afirmatiTe  of  this  proposition  (aa 
we  think  he  has  gone  far  towards  doing)^ 
why  should  he  riew  it  otherwise  than  at 
aiffbrding  the  grmtieat possible  encouragement 
to  inventors  to  emulate  the  success  of  Mr. 
Daviee?  For  ourselves,  we  would  say  to 
an  inventorfe  whose  thoughts  are  turned  in 
this  direction  — pertevere,  Davies,  like 
Watt,  hu  done  much ;  but  he  may  expect, 
Hke  Watt,  to  havn  a  long  line  of  sneoeeaon 
and  improvers. 

oir  uovvrtsa  oitns  on  thb  non-uxooil 

PRTKCIFLn. — BXCbKl)  SELXOTION,  FKOM 
TBS  ITNPVBLIflHJiD  PAPSB«  OP  THB  LATK 
BKIO.-OSNVRAZi  SUl  8AHUBL  BIVTHAM, 
K.8.O.      WITH  N0TX8.*' 

Id  regard  to  the  mode  of  mounting 
gang— mlr  efficiency,  and,  oonsequently, 
the  sneceea  of  a  naval  armament,  will  be 
£Mind  to  depend  on  tbia  particular  in  a 
degree  far  greater  than  aeeme  to  hare 
been  Mtherto  conaidered ;  and  not  only 

*  For  Ffait  Selection  of  papen  on  thii  lutiject,  see 
our  iMt  Tolomo,  p.  654. 


the  quickness  of  ftHng,  the  wwuraey  ©f 
aim,  and  the  diminution  of  the  ehaaea 
of  imury  from  the  enemy's  ahot,  bnt 
also  the  number  of  guna,  of  the  hands 
necessary  for  working  tbem,  and  of  the 
vessels  required  to  produce  a  naval  force 
of  a  given  amount,  will  be  found  to  be 
most  essentially  influeoeed  by  tfie  manner 
in  whteh  l^e  guns  are  mounted. 

Of  the  different  modes  of  mounting 
gnns  which  have  come  to  my  knowlete, 
and  of  which  the  superior  efficiency  haa 
been  experienced,  two  modes  present 
themselves  as  preferable  to  any  others 
that  I  am  acquainted  with.  One  of  these 
is  the  mounting  the  gwi  so  as  that  it 
should  have  no  recoil  beyond  thatafforded 
by  the  elasticity  of  the  matter  bj  which 
the  recoil  is  prevented ;  the  other  mode 
is  the  mounting  the  guns  m  patrt^ 
attached  one  to  each  end  of  the  sane 
breeching,  that  breeching  long  enough  to 
permit  one  gun  to  recoil  to  the  sitnation 
most  favourable  for  loading,  and  so  that 
die  recoil  of  that  one  gun  shall  draw 
out  the  odier  to  the  situation  most  pvapat 
for  firing.*  By  either  of  these  modes 
the  time  lost,  as  at  present,  in  reidaeiitf 
the  gun  before  its  firing  ean  be  repeated, 
is  iStogether  saved.  Either  of  these 
modes  appears  to  he  preferable  fo  the 
present  mode  of  mounting  gnns  on 
wheels,  which,  although  they  fiieilitate 
motion  in  a  direction  generally  disad- 
Yantageous,  afford  no  facilitvfor  trarera- 
ing  the  gun  for  taking  aim.f 

As  to  the  mode  by  which  the  chanoe 
of  injury  from  the  enemy's  shot  ma^  be 
diminished— that  chanee  as  fsr  as  it  ia 
ealoulable,  will  depend  on  the  lei^gth  of 
time  the  Tessel,  wtiilst  firing  the  requi- 
site number  of  shot,  is  exposed  to  the 
enemy's  fire ;  as  also  to  the  more  or  leas 
protection  against  the  enemy's  shot  whilst 
so  exposed.  This  length  of  time  will 
depend,  as  above  notieed,  on  the  qiriek-* 
ness  of  firing.  The  chance  of  heiog 
injured  during  that  time,  will  depend  on 
the  quantity  and  quality  of  matter  pre- 
sented to  the  enemy's  fire;  that  is  on 
the  thickness,  and  on  the  kind  of  mate- 
rials of  the  vessel's  side.  This  proteetion, 
OTon  as  at  present,  is  sufficient  to  resist 
shot  of  some  descriptions,  and  may  be 
made  to  affi>rd  much  greater  resistanoe; 
hut  according  to  the  present  mode  of 
mounting  guns,  the  port»holes  are,  for 
the  eonyenienee  of  working  those  goos. 


•  Bm  Note  A. 


t.NotoB. 
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made  flo  Icrge  as  to  leave  eontiderable 
openiiiffs  fn  the  aides  of  the  Teasel, 
tbroagh  which  the  enemy's  ahot  may 
pasa  without  any  obstruction. 

In  the  mode  of  mounting  ffuns  in 
purs,  if  the  platform,  on  which  uey  slide 
during  the  reooil,  remains  fixed  aa  to  the 
direction  in  which  the  gun  alidea,  ao 
that  they  may  be  pointed  by  the  motion 
oi  the  Teaael  itself,  the  port-holea  need 
be  no  broader  than  the  diameter  of  the 
gmiy  and  no  higher  than  auffieient  to 
admit  of  the  little  eloTation  or  depreaaion, 
aoeording  to  the  diatance  of  the  objeot 


aimed  at ;  bat  If  the  gvn,  together  wMi 
its  aliding  carriage  or  phtform,  be  tra- 
Tersed  to  difi^srent  angles,  die  port-hole 
must  then  be  more  extended  to  suit  this 
purpose.  When  guns  are  mounted^with- 
out  recoil,  ao  as]  to  'turn  on  a  piYot  to 
fire  in  varioua  directions,  the  exposure 
to  the  enemy's  shot  is  evidently  wsudk 
increaaed.  But  [in  thia  oaae  a  kmd  of 
bulwark  might  be  introduoed,  in  the  forai 
of  aaegment  of  a  eirole,  aoaa  to  travane 
with  the  gun  roaiid  tha  pirot  on  wki^  it 


Aa  to  ^  influence  which  the  mode  of 
mounting  the  guns  may  have  on  the 
Dumber  of  guns,  on  the  hands  to  work 
diem,  and  of  veasels  to  bring  them  to 
action  on  the  enemy,  the  advantage  of 
one  mode  in  preference  to  another,  in  aa 
far  as  is  calciuable,  is  exactly  in  propor- 
tion to  the  number  of  shot  of  a  given 
weight,  which  according  to  each  mode 
may  be  fired  in  a  given  time— since  it 
most  be  evident  that  it  is  not  the  number 
of  vessels,  by  meana  of  which  the  guna 
are  brought  within  reach  of  the  enemy, 
that  constitute  the  force  of  the  arma- 
ment, but  the  number  of  the  most 
efficient  shots  that  can  be  fired  in  a 
given  time.  According  to  either  of  the 
two  modes  of  mounting  above  specified. 
experience  has  shown  that  one*third  oi 


the  number  of  hands  requisite,  according 
to  the  usual  mode,  would  sufELce  for 
throwing  a  far  greater  number  of  shot, 
in  a  given  time,  by  either  of  the  two 
modes  in  question. 

Note  A. 
That  the  efficiency  of  a  naval  force  de- 
pends essentially'  on  the  number  of  ahot  of 
great  diameter  that  can  be  thrown  in  a 
giTcn  time,  was  long  and  strenaonaly  advo- 
cated by  Sir  Samuel  Bentham,  and  it  may 
be  presumed  that  his  official  lattera  on  the 
subject,  together  with  the  urgeaey  of  his 
▼erbal  representadona  to  ministers,  have  had 
no  small  share  in  the  gradaal  introduction 
of  powerful  artillery  in  naval  armamenta. 
This  improvement  it,  however,  still  in  a 
manner  confined  to  veaaels  purposely  built 
for  war;  yet  it  ia  equally  applicable  and 
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desirable  in  the  imtance  of  small  craft,  so 
that  on  an  emeif  encj,  a  Tory  powerfol  force 
might  speedily  be  fitted  ont  at  Tery  small 
expense.  That  the  creation  of  a  formidable 
flotilla  has  been  actually  thns  effected,  is 
shown  by  a  Note  to  his  "Naval  Essay.'' 
As  that  Essay  is  not  now  to  be  procured,  a 
rvprint  of  the  Note  may  be  acceptable  to 
many  readers,  considering  the  general  in- 
terest at  present  taken  in  all  questions  reU- 
tlTe  to  our  navy.  The  Note  is  of  importance 
also,  as  proving  that  General  Bentham's 
plan  of  making  the  recoil  of  one  gun  run 
out  another  (regarded  by  many  as  utterly 
chimerical),  has,  in  fact,  been  suceessfully 
reduced  to  practice. 

Note. 

As  to  positive  proof  afforded  by  expe- 
rience of  the  superior  efficiency,  as  well  as 
practicability  of  substituting  guns  throwing 
lai^e  shot  for  those  only  capable  of  throwing 
small  ones,  as  my  own  experience  happens  to 
have  afforded  what  appears  apposite  proof, 
I  am  induced  to  enter  into  some  details 
respecting  it. 

On  the  breaking  out  of  the  war  between 
the  Russians  and  the  Turks,  in  the  year 
1787,  a  concurrence  of  circumstances  gave 
me,  for  a  short  time,  although  in  the  land 
service,  the  command  of  the  naval  arsenal 
at  Cherson,  so  as  to  put  at  my  disposal  such 
vessels,  artillery,  stores,  and  men  ai  the 
place  afforded,  for  the  purpose  of  creating  a 
flotilla  with  the  utmost  dispatch ;  this  flo- 
tilla was  intended,  if  possible,  to  afford 
protection  to  that  part  of  the  country  against 
the  threatened  attacks  of  a  very  powerftil 
fleet,  as  well  as  of  a  flotilla  which  the  Turks 
had  already  at  sea,  and  to  oppose  which  the 
few  Russian  ships  of  war,  which  lay  at  the 
mouth  of  the  Dnieper,  were,  from  their  im- 
perfect state  of  preparation,  as  well  as  on 
account  of  their  great  draught  of  water,  little 
to  be  depended  on  in  action  on  this  coast. 
As  to  the  vessels  of  which  the  flotilla  was  to 
be  created,  some  large  boats  and  small  sail- 
ing  vessels  were  already  ordered  to  be  built ; 
but  in  the  mean  time,  the  only  ones  in  any 
degree  applicable  to  the  purpose,  were  seven 
pleasure  galleys,  in  which  the  Empress  Ca- 
tharine and  her  suite  had  descended  the 
Dnieper  on  her  way  to  the  Crimea ;  eight 
barges  or  lighters,  which  had  been  used  to 
convey  luggage  on  the  same  occasion,  as 
also  five  or  six  men-of-wars'  long  boats. 

On  taking  upon  me  the  formation  of 
this  flotilla,  I  found  that  the  ship-buUding 
department  had  considered  that  three  or  four 
pounders  were  the  largest  guns  which  the 
vessels  in  question  were  capable  of  carrying. 
Accordingly,  they  were  some  of  them,  when 
put  into  my  hands,  akeady  prepared  for 


mounting  ten  or  twelve  such  gimi ;  the  mors 
or  less  ^ciency  of  the  mode  of  arming  not 
being  there,  more  than  elsewhere,  required 
to  be  kept  in  view  by  those  entrusted  with 
the  construction  of  ships.  On  my  part, 
responsible  as  I,  on  the  contrary,  made  my. 
self  for  the  efliciency  of  the  armament,  the 
preparation  of  which  was  thus  confided  to 
me  individually,  and  considering  that,  par- 
ticularly against  such  a  force  as  it  had  to 
oppose,  efliciency  could  only  arise  from  the 
number  and  weight  of  the  ahot  which  could 
be  thrown,  my  first  step  was  to  examine  not 
merely  the  boats  and  barges— that  is,  the 
vessels  which  were  to  be  armed— 'bat  parti- 
cularly the  implements  of  destruction  to  be 
found  among  the  stores  of  the  ordoanee 
there.  I  found  abundance  of  18-pounden 
and  36-pounder8,  prepared  for  sea  service, 
and  for  land  service ;  light  brass  mortars, 
throwing  shells  of  from  9  to  13  inches, 
howitzers  and  other  light  pieces,  48-pouid- 
ers  and  96-pounders,  most  of  which  were 
prepared  also  for  throwing  hollow  shellsy 
some  filled  with  materials  for  explosion, 
some  for  combustion ;  it  was  with  these 
several  most  destructive  pieces  of  artillery 
that  I  determined  to  arm  the  craft  in  ques- 
tion. The  ship-building  department,  indeed, 
as  might* be  expected,  urged  their  profei- 
sional  conviction  of  the  impossibility  of 
mounting  any  such  pieces  of  ordnance  on 
board  of  these  boats  or  barges,  asserting 
that  the  decks  could  not  support  such  gun*, 
nor  the  bottoms  any  mortar;  tiiat  the 
half-breadth  of  the  vessels  would  not  be 
sufficient  for  the  recoil  of  any  of  the  guns, 
since  they  could  scarcely  ever  be  houted 
clear  of  the  hatchway.  Having  satisfied 
myself,  however,  that  these  obstacles  were 
not  insurmountable,  I  proceeded  to  mount 
these  large  pieces  of  artillery  on  these  small 
vessels  in  the  following  manner.  The  gal- 
leys already  armed  with  one  8-inoh  and  two 
4 1  •inch  howitsers,  besides  six  or  eight 
3-pounders,  I  left,  forwent  of  time,  as  they 
were;— the  barges — 77  feet  long,  22  feet  6 
inches  broad,  5  feet  4  indies  deep — ^were 
strengthehed  by  the  addition  of  a  few  pU- 
lars  under  the  deck;  the  hatchways  were 
removed  from  the  middle  to  the  sides,  tiioa 
leaving  nearly  the  whole  breadtii  of  the  deck 
free  for  recoil ;  on  board  six  of  them  were 
mounted  eight  long  guns,  36-pounders,  four 
on  each  side,  to  recdl ;  the  four  on  one  side 
placed,  not  opposite  to  the  four  on  the  other, 
but  opposite  to  the  middle  of  tiie  interme- 
diate spaces ;  on  board  two  of  them,  I 
mounted  six  18. pounders,  three  on  each 
side,  with  a  13-iach  mortar  in  the  middle, 
as  usual  without  recoil,  having  first  strength- 
ened the  middle  by  a  littie  firame-work,  in 
addition  to  which  I  mounted  alao  on  each  of 
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these  two  Tessels  two  36-poiroder8,  as  bow- 
chaien,  so  as  to  slide  in  grooves,  one  on 
each  side  the  middle  line  of  the  vessel,  and 
attached  one  of  these  36-poander8  at  each 
end  of  a  yingle  breeching  passed  over  a  shieve 
fastened  to  the  stem  of  the  vessel,  so  that  the 
recoil  of  one  of  these  guns  drewont  the  other, 
whereby  the  loading  was  effected  entirely 
within  board,  and  no  labour  or  time  was 
lost  in  replacing  the  guns  after  recoil.  The 
common  ships'  long  boats  were  armed  each 
with  one  large  piece  of  ordnanoe,  either  a 


howitzer  or  a  mortar,  fixed  without  recoil; 
on  one  of  them,  a  mortar  of  the  largest  bore 
used  for  land  service.  These  differwit  pieces 
of  ordnance  were  mounted  all  of  them  on 
board  these  boats  without  any  distinct  car- 
riage, by  bedding  the  trunnions  of  the  piece 
in  two  fore-and-aft  bulk  -  l^^di,  placed 
at  the  distance  from  each  other  suited 
to  the  breadth  of  the  piece,  and  they  were 
fired  either  point  blank,  or  at  small  elen- 
tions. 


Having,  when  these  fittings  were  com- 
pleted, had  the  command  of  this  flotilla  next 
under  Prince  Nassau  Siegen  (to  whom, 
though  only  a  volunteer,  was  given,  when  he 
joined  me,  the  honorary  command),  I  had  suf- 
ficient  experienceof  the  efficiency  of  the  modes 
of  armmg  adopted,  pwrticularly  of  the  36- 
pounders  mounted  to  draw  out  one  the  other 
alternately  (having  pointed  them  myself  on 
board  my  own  vessel  in  this  most  important 
Action)  ;  and  as  no  time  was  lost  in  moving 
the  guns  for  any  purpose,  either  in  the  vessel 
where  the  reooU  was  made  useful,  or  in  others 
where  there  was  no  recoil,  so  great  was  the 
number  of  shot  thrown  by  them  that,  I  am 
confident,  they  did  more  mischief  to  the 
enemy  than  could  have  been  done  by  vessels 
armed  with  twenty  such  guns  mounted  in 
the  usual  way.  As  to  the  actual  efficiency 
experienced  of  the  flotilla  thus  armed,  besides 
the  overoomiag  a  flotilla  of  the  Turks  three 
times  more  numerous,  the  effect  was,  in 


regurd  to  the  Turkish  ships  of  the  line,  the 
sinking  one,  the  taking  one  (im  whieh  after- 
wards sixty-eight  guns  were  mounted),  and 
the  burning  seven. 

This  flotilla  afforded  an  example,  also, 
of  the  superiority,  in  point  of  efficiency,  of 
small  veaseis  over  large  ones.  The  TurUdi 
ships  of  the  line,  although  armed  as  usual, 
and  making  the  best  use  of  theb  guns,  got 
aground,  and  consequently,  we  did  not  ftdl 
to  take  advantage  of  the  shallowness  of  our 
vessels  by  placing  them  in  that  position  In 
which  few  of  the  enemy's  guns  could  be 
directed  against  us,  and  the  smaUness  of  our 
vessels  gave  us  the  farther  advantage  of  being 
less  likely  to  be  hit  by  the  enemy's  shot. 

To  the  English  public  the  success  of 
Russians  against  Turks,  and  that  at  a  period 
now  so  long  past,  may  be  a  matter  of  very 
little  interest ;  but  the  eauee  of  that  success 
I  look  upon  as  highly  deserving  the  atten- 
tion of  every  one  who  interaets  himfelf  in 
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€bm  efltflliacy  of  our  aaval  foroe.  On  the 
oecation  of  any  sadk  eitraerdinavy  mccess 
in  wartee*  it  is  asnal  to  attribvtd  it  to  the 
mttttaryaffdosr  and  skill  of  the  oossmanders 
and  their  ereirs ;  but  is  thia  casa  I  think  it 
mmt  be  admitted  that»  had  the  Yessels  been 
armed  as  they  would  have  been  in  the  official 
eovrse  of  bvaiaeUr  although  erery  IndiTl^ 
dual  Qombataat  had  been  a  hero,  the  Torka 
in  ail  pfobabQHy  wonld,  aoeording  t»  their 
ordvi,  and  eensidering  thetr  gnat  foirce« 
have  first  destroyed  tUa  flotifia  on  their  way 
to  Cherson,  and  then  haye  tstabBshed  them- 
■dvasy  Ibr  a  time,  atleaat,  in  that  part  of  tho 
eovotryi  To  what,  then,  can  be  attributed 
the  siieoeaB  of  these  small  Teasels,  but  to  thd 
mode  of  arming  them  ? 

[For  some    further    particulars   of  the 
above  mentioned  victory,  see  United  Serptee 
Jmmuti,  1829,  Part  II.,  p.  333.] 
Note  B. 

Hm  aceompanying  engravings  iUnstratiTO 
of  the  manner  of  mounting  guns  on  the  non- 
reeoQ  principle,  have  been  made  from  a  sheet 
of  slwtdiea  found  among  Greneral  Bentham'a 
papers,  headed  thus,  *'  Drawings  of  the 
Recoil  Kighteen  Pounder  Guns  and  Car- 
nmadea  aa  fitted  by  Mr.  Feamall  on  board 
Gun  Vessels  for  the  Defence  of  Ireland  in 
the  years  1803  and  1804,  under  the  orders 
of  Admiral  WhiUhed." 

A»  k  a  section  of  a  gun  Teasel.  B,  an 
eighteen  pounder  oarronade,  fitted  with  a 
poet  bolted  on  the  ouiside  of  the  vessel, 
with  a  sweep  on  the  deck  for  the  tram  of 
the  cairii^  to  traverse  on  i  the  forepart  of 
the  carriage  traverses  on  the  gunwale.  C^ 
m  e^htsen  pounder  oarronade  fitted  with  a 
post  bolted  on  the  inside  of  the  vessel,  with 
a  solid  sweep  on  the  deok  for  the  oarriago 
to  traverse  on.  D,  breeching  of  six-inch 
rope  ro«nd  the  earronade  and  post.  E, 
pian  of  the  carronades.  F,  aweep  upon 
which  the  carriage  Is  to  traverse.  G,  solid 
sweep.  H,  elevation  of  an  sixteen  pounder 
gun  mounted  on  a  fir  carriage,  with  jaws  in 
nt»t  to  keep  it  to  its  centre  in  training.  I, 
an  oak  post,  rouad  which  the  breeching  is 
made  fast  and  pUced  at  a  saflicient  distance 
horn  the  side  of  the  vessel  to  admit  of  tho 
gun  being  trained  fore  and  aft.  K,  breech- 
ing of  7i  Inches  of  rope.  L,  plan  of  an 
eighteen  peunder  gun,  showing  the  manner 
In  which  (he  breechings  are  passed.  M, 
sweep  OS  the  deck  for  tbe  cast  iron  rollers 
In  the  tnia  of  the  carriage  to  traverse  on. 
Kf  elevatieii  of  an  eighteen  pounder  gun 
mofinted  OB  a  traversing  carriage,  fitted  in 
tiw  midao  of  the  deck,  and  mtsnded  to  fire 
si  wnrj  point  of  the  oompass.    O,  plan  ol 
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Sir, — Sanitary  reform  being  now  the 
order  of  tbe  day,  I  send  you  a  description 
of  •  very  «in>p1e  asd  effioieDt  plan  which 
I  have  adopted  in  order  to  prevent  the 
nauseous  effluvia  which  used  fa  asoend 
into  mv  kitchen  through  the  slop- stone 
pipe,  the  drafai  of  which  communicates 
with  the  one  proceeding  from  a  church* 
yaid.  This  I  have  aceomplished  bj 
merely  turning  the  stop-stone  pipe  into 
the  form  above  represented^  and  attach- 
ing a  plug-piece  and  plug  at  tbe  bottom 
of  the  curve,  for  tho  puipoec  or  empty* 
ing  any  sediment  which  may  collect  in 
the  curve;  to  prevent  wbicb,  however,  I 
adapt  a  fine  grate  to  the  top  of  the  pipe. 
It  appears  to  me  that  th^  is  so  cheap 
and  efficient  a  plan,  that  many  of  the 
readers  of  your  valuabla  work  will  be 
very  likely  to  adopt  it. 

I  may,  perhaj^s^  better  add,  that  its 
modus  op§randi  is  based  upon  the  simple 
law  that  water,  if  unobstructed,  will  find 
its  own  level  |  that  the  water  entering  at 
the  point  A,  forces  the  water  over  the 
curve  at  B,  and  that  thua  the  water  flows 
freely,  whilst  the  curve  of  the  pipe  being 
always  full  to  the  level  of  the  point  of 
effluxion,  prevents  the  bad  air  passing  up 
the  pipe. 

I  am.  Sir,  yours,  &c., 

JoHK  Bbvbblit. 

Bnfleld,  near  BlaoKbuni, 
Jsn.  Ml  184S. 
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mAILWAT  SIGNALS. 

Sir, — In  1847,  I  wrote  a  letter  on  this 
subject,  which  appeared  in  many  provin- 
cial, and  in  one  or  two  London  newspapers, 
in  which  I  suggested  a  simple  means  for 
effecting  a  communication  between  pas- 
sengers^ traveUing  by  railway,  and  the 
gom  (or  signal  man)  of  the  train.  As 
nothing  practical  has  arisen  out  of  my 
suggestions,  or  those  of  any  other  person, 
I  am  induced  to  forward  you  the  present, 
to  call  attention  again  to  the  subject 

No  one  will  deny  that  abstractedly  it 
is  desirable  to  have  such  a  means  of 
communication  as  above.  In  ordef  to 
efEsct  this,  I  propose  to  have  a  signal  of 
the  ordinary  kind  in  use  on  railways, 
namely,  a  circular  flat  piece  of  zinc  or 
other  metal  of  suitable  size  (say  12  ins. 
in  diameter)  and  painted,  to  render  it 
more  easily  visible  on  the  roof  of  every 
carriage,  aiid  fixed  on  a  vertical  rod  or 
spindle,  moveable  from  the  inside  to  the 
extent  perhape  of  a  quarter  of  a  circle, 
and  capable  of  turning  the  signal  at  right 
angles  to  the  line  of  vision,  and  thus 
fii^  the  guards.  "When  not  in  requisition 
it  would  stand  edgeways,  and  present  only 
a  line  to  the  sight  This  I  propose  for  . 
the  day  signal. 

For  a  signal  by  night,  a  lamp  or  lan- 
tern, fixed  on  the  same  rod  or  spindle, 
immediately  under  and  adjoining  the  day- 
signal,  may  be  easily  contrived.  Thus ; 
let  the  lamp  have  three  sides  dark,  and 
in  the  fonrtn  a  bull's-eye  red  light,  with 
a  reflector.  When  required  to  give  an 
alarm,  the  spindle  or  rod  is  moved  from 
within,  and  the  red  light  is  shown 
tiirough  a  hole  in  one  side  of  the  box  or 
case  placed  to  protect  the  lamp  from  the 
weather;  the  hole  in  the  case  to  be 
glased  with  plain  glass.  The  guard 
would  instantly  perceive  from  which  car- 
riage an  alarm  was  raised,  and  descend 
from  his  watch-box  (which  is  ele- 
vated a  little  above  the  roofs  of  the  car- 
riagesy  and  constructed  either  on  the 
lender  or  the  first  carriage,  as  the  case 
may  be)  to  aaoertain  the  causeof  alarm ; 
and,  if  he  deemed  it  expedient,  stop  the 
train.  Steps  should  be  constructea  the 
full  length  of  each  carriage ;  and  a  rail 
pat,  saj  breast  high,  also  the  length  of 
every  carriage;  and  therefore  both  the 
steps  and  the  rail  extending  to  the  entire 
length  of  every  train.  By  this  arrange- 
ment the  guard  could  go  to  any  part  of  a 
train  in  porfect  safety. 


It  will  be  seen  that  an  objection,  often 
urged  by  those  who  disapprove  of  my 
plan,  because  it  would  put  it  in  the 
power  of  idle  persons  to  stop  the  train 
whenever  they  might  think  proper,  or 
for  a  freak,  or  any  idle  excuse,  is  met; 
because  the  guard  would  use  his  discre- 
tion and  stop  the  train,  or  not,  according 
to  the  neoessity  of  the  case. 

Connecting-rods  may  be  contrived  to 
act  on  the  vertical  spindle,  or  rod,  from 
every  compartment  of  a  carriage. 

It  should  be  made  punishable,  bj  fine 
or  otherwise,  to  raise  an  alarm  without 
reason. 

It  would  not  be  attended  with  any 
great  outlay  to  carry  out  the  plans  here 
prsposed ;  and  I  believe  they  would  be 
found  practicable  and  answer  the  end 
desired. 

The  travelling  public  have  a  right  to 
expect  that  there  .should  be  some  such 
provision  as  above ;  and  I  should  be 
thankful  to  find  that  directors  of  railway 
companies  carried  out  the  suggestions  I 
have  made. 

I  am,  Siryvours,  &c., 

£mamiial  Dommett. 

S,  Red  Uon-tquare, 
February  1»  1849. 

P.-S.  —  Since  writing  the  above,  a 
friend  has  informed  me  that  the  longitu- 
dinal step  and  rail  are  applied  to  railway 
carriages  on  many  of  the  lines  on  the 
Continent 


spxcincATioNS  or  enolish  patents  bn- 

ROIXXD  BBTWBBM  VaiPAY,   VIB.  2,  AND 
VRIDAT,  VBB.  9. 

Edward  Gribbbn  Wilson,  Bary,  Lan- 
cashire, tin-plate  worker.  For  certain  <m- 
prwementB  in  the  conetruetUtn  of  tin  drunu 
or  roliere  need  in  the  maehineryfor  drawing ^ 
epimiing,  donbUng^  twieting,  and  throwing 
cotton^  wooif  eilhf  flax,  and  other  fibroue 
euManeet.    Patent  dated  August  I,  1848. 

The  patentee  remarks,  that  dn  drams,  as 
hitherto  man«li|etiired,  are  oompotad  of 
several  tin  pUtes,  soldeied  together,  and  are, 
consequently,  liable  to  be  distorted  or  bro- 
ken. Moroover,  the  drivfaig  band  iasparts 
•n  irregolar  motion  to  the  spindle,  in  con- 
sequence of  ita  passing  over  the  projections 
or  into  the  crevioes  of  the  driun,  whidi 
are  occasioned  by  the  seams  of  the  plates. 
For  instance,  an  ordhiary  tin  dram,  12 
feet  long  and  9  inches  in  diameter,  is  com- 
posed of  36  tin  plates;  now,  the  present 
faivention  consists — 

1.  In  making  the  drum  of  any  nunber  of 
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tin  plates  (kn  than  foiir)^  and  of  the  Iflncth 
of  the  drum ;  these  plates  are  soldered  to- 
gether, and  ronnded  in  a  suitable  lathe, 
whereby,  It  is  stated,  the  drum  will  be  of 
greater  strength  and  durability,  and  a  more 
uniform  drivine  motion  be  obtained. 

2.  The  drimg  pulleys  of  the  throstle 
spindles  of  self^s^ng  and  other  mules  are 
made  in  one  piece  with  the  rim  of  the  dnuni 
instead  of  being  eonstnidted  of  several  pieoei 
aari  soldAMd  thereto. 

CleifNS.— •!.  The  nethod  of  maittf!utiir« 
ing  tin  dnime  used  in  Um  above 


hinsry  of  larger  vaed  tinplalsa  than  has 
failhsrto  been  eostomary,  so  as  toheve  fewes 
seaiiss  or  joints,  and  rounding  them  in  snit^ 


2.  Forming  the  driving  pulley  in  mules  of 
one  piece  with  the  rim  of  the  body  of  the 
dmm. 

Duncan  Maokenzib,  Goodman's-flelds, 
Middlesex,  manufacturer.  .Fbr  eeriaim  <m- 
provemenii  M  Jaequard  fnaekinery  for 
figuring  flOriei  and  H99U9i  generaUf^  and 
tqfpanUtu  ffr  trantmitHon  qf  detignt  to 
9tAd  Jaequard  maekinery,  patU  of  vthMk 
an  appHtabU  id  pkiging  imMieel  ins^fv- 
menUt  and  eompoiing  printing  igp^  and 
other  Hie  marpo§m^  (▲  oomamnication.) 
PaisaSMed  Angnsl  ft,  1848. 

In  ordinary  Jacquaid  looms  the  dseiga  is 
produced  upon  the  fabric  in  the  opefation  of 
weaving  by  causing  some  of  the  warp  threads 
to  be  raised  and  the  nest  to  remain  station- 
ary, as  the  case  may  be ;  and  this  is  effected 
through  the  medium  of  oertafai  horlaontal 
bars  or  needles,  which  are  thrust  baokwarde 
or  allowed  to  remain  stationary  by  the  to- 
and-fro  movement  of  the  revolving  bar  or 
prismatic  box,  commonly  used  in  sneh  mn* 
chines,  and  which  is  pietoed  with  holss  on 
each  face,  over  which  pass  tlm  cards,  also 
perforated  according  to  the  pattern  desired 
to  be  produced  on  the  Atbrio.  Now,thepre« 
sent  mventkm  consista,>{rf  <^,in  substituting 
for  the  levolring  bar  and  cards  a  number  of 
ooupoond  needles,  wfaiidi  are  so  suspended 
in  the  end  of  the  batten  as  to  allow  them  to 
riee  and  fidl  a  short  distance  therein.  The 
portion  of  the  ioiideof  the  batten  (^posite 
to  the  horiiental  needles*  which  detsrminei 
the  position  of  the  w«rp  threads,  is  pierood 
vrith  nntoereve  holes  to  4hw  el  their  ends 
entering  and  beidg  held  thereki.  the  com^ 
pound  nsedke  are  fitted  with  crossheads, 
which  eleee  or  open  the  holes  in  the  batten 
as  tiie  case  may  be.  Beneath  the  points  o^ 
these  needles  is  a  roUer  also  pierced  with 
holes,  over  which  passes  the  pattern,  having 
the  design  pnneltred  in  it  in  e  similar  man* 
MS  to  the  cards,  and  which  may  be  oosa^ 
posed  of  paper,  gutu  perahSy  er  other  snit- 
tbe  woUne  to 


be  ready  for  worUng,  that  is,  all  the  holes 
in  the  inside  portion  of  the  batten  closed  by 
the  crossheads  of  the  compound  neeAes, 
then,  on  rotary  motion  being  oommnnlesitsdl 
to  the  roller,  a  portion  of  the  padantoA 
pattern  will  be  brought  imnsediatsly  over 
some  of  the  holes  in  the  rollei ,  sad  te  rait 
will  be  dosed  by  the  unperfonled  portiaB 
of  the  pattoro*  The  lower  ends  of  fease«f 
the  compound  needles  will  then  pass  throiyli 
the  holes  in  the  pattern  faito  thdse  of  th* 
roller,  and  by  so  doing  will  canse  their  ez« 
tremities  to  slide  down  and  leave  the  cor- 
responding holes  in  the  inside  surface  of  the 
batten  at  Uberty  to  receive  the  ends  of  the 
corresponding  needles  of  the  lifting  bats, 
while  the  upper  ends  of  those  contpountf 
needles,  which  are  maintslned  fai  their  first 
position  by  their  lower  eztremitiee,  behig  bk 
contact  with  the  unperforated  portion  of  the 
pattern,  and  thereby  prevented  front  slidinif 
into  the  holes  of  the  r<^r,  wiU  strike  agifail 
the  ends  of  the  corresponding  needles  off 
the  Hfting  bars,  and  foroe  them  hsekwarda 
in  the  same  manner  as  is  done  by  the  on- 
perforated  portions  of  the  cards  hi  the  ordi- 
nary Jaoqnard  loom.  The  compound  neeiBeB 
may  be  brought  bask  into  their  original 
position,  by  any  suitaUo  mechanism,  ready 
to  be  acted  on  bv  the  succeeding  portion  of 
the  pattern,  which  will  be  brought  Into  posi- 
tion by  the  revolutioD  of  the  roller,  ot  tiie 
roller  may  be  dropped  down  a  short  distance, 
so  as  to  take  the  compound  needles  ont  of 
the  holes,  ^  and  then,  while  the  frame  or 
batten  is  being  brought  down,  again  to  bifay 
the  succeeding  portion  of  the  pattern  Into 
the  position  of  the  precedfaig  poftion.  Tka 
holes  in  the  inside  ftioe  of  the  batten,  wUcb 
admit  of  the  free  entry  of  the  needles  of 
the  lifting  bars,  are,  it  will  be  observed,  pse« 
eisely  those,  the  lower  ends  of  whose  cor- 
responding compound  needles  have  paasefi 
through  the  holes  in  the  pattern  into  those 
of  the  roller,  that  is  to  say,  the  free  holes  in 
the  inside  hoe  of  the  batten  correspond 
exactly  with  those  of  the  pattern;  wherdfore, 
when  it  is  desirable  to  renew  the  pattern,  a 
piece  of  paper  or  other  suitable  material  of 
the  size  of  the  pattern  Is  caused  to  pass  be- 
tween the  ends  of  the  needles,  and  the  bolei 
in  the  inrfde  fkce  or  the  batten,*  whersby 
the  design  of  the  pattern  dn  the  roller  win 
be  plereed  upon  the  paper.  The  progress  ef 
the  paper  to  be  pievced  is  of  oonrso  regu- 
lated by  that  of  the  psttsni  over  the  roUer. 
Instead  of  the  inside  Isoe  of  the  bnttas 
being  perforated,  it  may  be  entirely  reasoved, 
and  the  compound  needles  airanged  in  such 
manner  that  their  upper  extrendtieB  may 
be  exactly  opporite  to  those  of  the  needlea 
of  the  lifting  bars,  snd  that  when  any  of 
them  are  duplacedby  their  ends 
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tiiroi^  tin*  pAttflTD,  tbe  oorrwpoading 
needlei  •#  the  Uftini  hwu  may  take  into  the 
thmB  left   between   the   eompovnd 


SeeomUf,  The  laid  iaTention  oonsisti  in 
nbetftntiag  the  IbUowixig  ernDgements  for 
tboee  befove  detcribed  i  Upon  e  iaed  axle, 
rqdacing  the  axle  el  the  revolfing  bar  in 
ordiaaffy  Jaeqnard  looau»  is  mpported  a 
froBk  bMb  witk  alotted  boke,  in  which  are 
gwded  the  oPOMbeadeef  the  naedlaa.  Tbeae 
■eedleat  voric  in  tlie  lanemaner  end  effset 
Ihe  aamn  obfeet,  ea  the  oomiponiid  needtof 
before  deeribed,  bat  differ  from  them  inaa- 
HMh  aa  that  their  ateoM  do  not  branch  oat. 
Te  the  bottom  of  a  longitadinal  rod  ia  fixed 
n  peiioentod  plate  thr<Nicfa  whieh  paaa  the 
lower  pottieoa  of  the  nerdlea»  while  another 
UmgHiiillnai  rod  earriea  a  apring  whieh 
airf  ee  to  keep  the  sorfaee  of  the  pattern 
perfectly  regnlar  and  amooth  dwing  its  paa- 
a  fixed  piatey  whieh  ia  perf<M«ted 
at  ste  two  kngeat  aldea,  and 
■9  aa  a  rapport  te  the  pattern, 
tekte  the  plaee  of  the  perforated  cylinder 
befave  daieiibed*  Upon  a  rarolring  shaft 
am  keyed  two  pitch  wheela  and  a  atop  and 
aernted  wheeL  Rotary  motion  ia  eommnni- 
l  to  the  ahaft  by  meanaof  aeateh  which 
I  of  the  to-and-iro  aaetement  of  the 
Fiaiijint  fimme  of  tiiie  raroltlng  bar  and 
note  npon  the  eerrated  wheel.  It  follows 
that  the  pitch  wheeb  will  partak%of  this 
rotsry  motion,  and  bring  socoesaiTely  the  dif- 
ferent portions  of  the  pattern  (which  is  made 
In  the  ibrm  of  an  endleaa  band)  over  the 
When  some  of  the  holes  in  the 
>  immediatdy  orer  those  in  the 
ftud  platSy  ttm  eorreaponding  needles  will 
fsli  tlurongh,and  the  design  be  prodnoed  npon 
tim  ftdnie.  A  riaing  and  lUling  movement 
ii  OMiiWBnIflafnil  to  the  front  plate,  which 
lifta  the  needles  np  oat  of  the  pattern,  when 
Hm  doaign  ia  completed,  and  allows  the 
wlieeb  to  bring  the  next  raooeediog  portion 
of  the  pattern  mto  ita  plaee.  Daring  the 
retrograde  action  of  the  machine,  the  main 
■hall  la  held  firmly  by  a  cateh  taking  mto 
the  Indantationa  of  the  stop  wheeL 

Theapacaa  left  in  the  atota  of  the  front 
ipbte  by  the  eroaaheada  of  the  needlea,  in 
■wnwinenaa  etf  their  kwer  extremitjea  pasa> 
ing  tlm^h  the  perforated  pattern  into  the 
fttei  platet  eonespond  exaedy  #ith  the 
fWrttenttena  la  the  pettom  t  wherefore,  if  a 
portten  of  paper,  or  any  other  snitable  ma. 
tevfal,  be  eanaed  to  paaa  between  the 
borineatnl  needlea  and  the  front  plate,  and 
at  the  aaase  apeed  aa  that  of  the  pattern 
ofar  iOm  fixed  phite,  it  follows  that  the  pat- 
tens will  be  reprodneed  npon  thia  piece  of 


the  application  of  the  improTCd  Jaeqaard 
machinery,  before  deacribed,to  the  playug  of 
organs  and  other  like  masicid  instraments,  in 
which  the  note  is  prodnoed  by  a  pin  project- 
ing from  the  barrel  coming  into  contact  with 
the  spindle  of  the  air  TaWe,  or  with  the  tone* 
giving  or  sonoroas  sabstanoe— a  method  of 
effecting  the  change  of  tanes  which  is  alike 
difficult  and  expensive.Now  it  will  beevident 
that  if,  for  example^  the  ends  of  any  namber 
of  needlea  (constracted  and  disposed  in  a 
manner  similar  tothoae  which  determine  tba 
position  of  the  warp  threads)  are  made  to 
strike  againat  any  sonorous  substanoe,  such 
aa  the  strings  of  a  piano  or  the  metal  teeth 
in  an  Oiyan,  and  tiiat  if  the  tune  be  pono* 
tared  upon  the  endless  band,  after  the  fiahioa 
of  the  deaign  to  be  woven  in  the  fabric^  tonet 
may  be  pUyed  and  varied  at  pleasure. 

Ffmrtklif,  The  said  invention  oonaiste  of  a 
reading  machine  for  determining  the  exact 
poeition  in  whieh  holes  are  to  be  perforated 
on  some  fabric  or  material,  such  aa  paper, 
gutte  percha,  &c.,  which  is  not  so  costly  aa 
card,  but  sufficiently  strong  to  enable  it, 
when  applied  to  a  Jae^oard  apparatus^  to 
force  back  the  needies  whera  no  holes  have 
been  made  in  sneh  paper^  or  other  fabrki  or 
matoriaL  Thia  resMling  apparataa  ia  so  con- 
stracted as  to  enable  the  person,  who  baa  the 
ruled  design  paper  and  the  apparataa  placed 
before  him,  to  foroe  the  reqaiied  punches 
from  the  plate  in  whidi  they  are  uaaally  pat 
in  ordinary  reading  machines,  into  such 
other  pUte  aa  is  commonly  used  to  convey 
the  punches  to  the  blank  card,  in  order  that 
the  aelected  punchea  may  be  foroed  through 
the  aubstitated  material  in  the  ordmary 
manner.  By  meana  of  thia  apparataa,  the 
readingoin  of  the  pattern  may  be  effeoted  by 
it  in  a  less  portion  of  time  than  by  the  modea 
which  have  hitherto  been  adopted ;  and  the 
whole  of  the  requixttd  punches  may  also  be 
inserted  into  the  punching  plate  (prior  to  ite 
removal  from  the  apparatua  to  the  asaterial 
which  haa  to  be  perforated)  by  the  reader 
d^ressing  the  keys  of  the  apparataa  with 
hia  fingera,  in  the  manner  of  dq>ressing  the 
keys  of  a  pianoforte  or  other  keyed  mnaical 
inatrument.  A  number  of  bell  crank  leven, 
working  upon  axea  saitebly  supported  in  a 
frame^  are  famiahed  a*  one  end  with  keys, 
and  at  the  other  act  upon  needlea,  which  are 
capable  of  being  aiid  with  eaae  through  holes 
in  the  pUtes,  to  a  sufficient  distanee  to  foroe 
the  selected  punchea  out  of  the  first  piate 
into  the  second  one.  The  bell  crank  leven 
kept  in  a  position  to  be  acted  upon 


Tha  saM  fatm^Hok  oonsuto  la 


lyy  the  keys  by  mesne  of  s|dral  springs. 
£ac^  needle  in  the  machine  haa  a  anudl 
opening  in  it,  through  which  the  upper  end 
of  on«  of  the  bell  cnrnked  lavera  paaaes  with 
aUttlofreadoni. 
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When  a  pattern  hai  to  be  read  by  thia 
machine  from  a  ruled  design  paper,  all  that 
ii  required  to  be  done  by  the  reader,  ii  to 
press  down  such  keys  of  the  apparatus  as 
force  oat  the  punches  corresponding  with 
those  marked  or  blank  squares  on  the  design 
paper,  as  indicate  which  warp  threads  have 
to  be  raised  or  which  remain  stationary ;  and 
when  all  the  required  punches  for  one  card, 
or  other  material,  have  been  forced  into  the 
punching  plate,  the  plate,  with  the  punches 
in  it,  has  then  to  be  remored  to  the  blank 
card,  or  other  material  required  to  be  pierced, 
and  after  the  punches  have  been  forced 
through  it  by  the  well-known  maohine  used 
for  tluit  purpose,  the  plate  and  punches  are 
withdrawn  from  the  card,  or  other  material, 
and  placed  again  in  the  apparatus,  when  the 
punclies  are  returned  into  the  openings  from 
which  they  were  previously  forced,  in  the 
ordinary  manner,  so  that  when  it  is  required 
by  the  pattern,  they  may  be  again  f6roed 
out. 

Claiwu. 

1.  The  employment  in  Jaequard  madii- 
nery  of  an  endless  band  of  paper,  gutta 
percha,  or  other  suitable  material,  on  which 
the  pattern  has  been  punetured  when  passed 
round,  a  cylinder  attached  to  the  batten. 

2.  The  employment  of  the  compound 
needles,  which  are  actuated  by  the  passage 
of  the  punetured  psper  o?er  the  revoWiog 
cylinder,  and  the  mode  of  causing  them  to 
act  upoa  some  one  or  other  of  the  horizontal 
needles  of  the  lifting  bars  for  the  production 
of  the  pattern  in  the  fabric. 

3.  The  mode  of  bringing  the  needles  into 
a  position  ready  to  be  acted  upon  by  the 
next  succeeding  portion  of  the  pattern  on 
the  endless  band,  either  by  causing  the  re- 
iroWing  cylinder  to  fall  so  as  to  withdraw  the 
endless  band  from  contact  with  the  needles, 
or  by  causing  the  case  carrying  the  whole  of 
the  needles  to  slide  up  the  batten  a  short 
distance  to  effect  the  same  purposes. 

4.  The  employment  of  needles  of  the 
form  represented  and  described,  which 
needles  act  on  the  horizontal  ones,  and  so 
dotermine  whieh  of  the  warp  threads  should 
be  raised  and  which  left  stationary. 

ft.  The  employment  of  a  frame  for  sap- 
porting  the  needles,  constmoted  as  repre- 
sented and  before  described. 

6.  The  employment  of  the  fixed  eurred 
perforated  plate  over  whieh  the  endless  pat- 
tem.band  is  caused  to  pass  by  the  pitch 
wheels. 

7.  The  combination  and  arrangement  of 
mains  for  lifting  the  needles  out  of  the  holes 
in  the  endless  band  when  the  design  liaa 
been  transmitted  to  the  fabric,  so  as  to  allow 
of  the  passage  of  the  next  suooeeding  portion 


of  the  pattern  over  the  ourred  plate  and 
underneath  the  points  of  the  needtos. 

8.  The  peculiar  arrangement  and  oombi- 
nation  of  parts  for  transmitting  motion  to 
the  improved  Jaequard  machinery. 

9.  The  mode  of  producing  the  design 
upon  a  fresh  endless  band  during  the  woik- 
ing  of  the  Jaequard  loom. 

10.  The  application  of  an  endless  band  of 
paper,  gutta  peroha,  or  other  asitable  mate- 
rial, having  the  tune  punched  out  therein,  Co 
the  actuating  of  Jaequard  machinery  for  the 
production  of  sounds  in  musical  instm- 
ments. 

11.  The  employment  of  an  eadlsss  band 
of  gutta  peroha,  or  any  of  the  eomponnds 
thereof,  having  the  pattern  panehed  out 
upon  it,  for  actuating  the  needles  whieh 
aet  on  Uie  horizontal  needles,  and  thereby 
determining  which  of  the  needlea  shall  bo 
raised  and  wiiich  left  stationary. 

And,  lastly,  I  dafan  the  arrangement  and 
combination  of  the  varioos  parts  constituting 
the  reading  apparatus  befora  deseribed  when 
used  to  place  the  whole  of  the  requhred 
punches  in  the  punohmg  plate  before  any  of 
them  are  driven  through  the  card  or  other 
substituted  material. 

David  Nbwtok,  Macclesfield,  merehant. 
Fbr  certain  in^fravemmU  in  HU  MppUeaUom 
qf  glau  and  ffUtstd  nafacet  Is  wwlteel, 
architecturalf  and  other  eimiiar  jnifTOset. 
Patent  dated  August  7,  1849. 

The  '*  improvements "  whieh  ecmxtitnte 
the  prssent  invention,  are — 

1.  The  application  of  glass  terminals  to 
the  mast-heads  and  yard-arms  of  vessels  for 
the  purpose  of  repelling  the  electrie  fluid. 

2.  The  constmotion  of  vanes  or  weattar- 
cocks  of  glass. 

3.  The  employment  of  glsss,  suitably 
formed,  for  the  internal  and  external  deco- 
rations of  buildings. 

4.  The  substitution  of  glass  keys  Cor 
those  of  ebony  in  pianofortes,  seraphinee, 
&c.,  and  the  isolation  of  such  instnuseafes 
by  means  of  glass  legs. 

5.  The  employment  of  glass  letlen,  or 
numerals,  or  signs,  for  indicating  purposen« 

6.  The  heightening  the  effect  when  glass 
Is  employed  for  ornamental  pnrposM,  by 
quicking  the  glass,  or  by  pladng  oolowod 
tinfoU  behind. 

Mr.  Newton  makes  no  elaim  to  aayof  hk 
''improvements,"  and  perhaps  advlsodlji 
for  he  has  been  completely  nntioipatod  by 
Miss  Wallace  in  regard  to  the  3rd,  5th,  and 
6th  heads  (see  vol.  xlix.,  p.  224),  and,  by 
othen  whose  names  we  cannot  at  the  momoot 
call  to  our  recollection,  with  respect  to  the 
1st,  2nd,  and  4di.] 

Samuel  Thormtom,  Birminghass,  aaer- 
ohant,  and  Jambs  Edward  M*Co«iau.9 
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WolferUm^  Buddngluunahire,  eoginen'*  For 
hmpmvHfutnt*  m  Hmm  engime»,  and  in  the 
memtu  qfreimrding  tngimet  mnd  earriagu  on 
raiiwmyM,  amd  in  eonmeeting  railway  cor- 
rUget  or  wogont  together;  aUo  improve' 
mmUe  m  Meeting  a  eommmnieatUm  between 
omeparto/a  rmUmog  train  and  another,  by 
aignmU  or  otherwieo. 

llieae  improvamentB  refer — 

1.  To  an  inproTed  oonitraotion  of  pii- 
ton. 

2.  To  an  tRtagement  of  the  chimney  and 
blast  pipe. 

3.  To  the  steam  ednetion  passages. 
4*  To  a  mode  of  coapUng. 

5«  The  anangement  of  buffing  apparatus, 
whloh  permits, 

6.  Of  a  mode  of  signalling,  whereby 

7.  The  breahs  are  made  to  act  at  the 
ttOM  time. 

1.  The  peeking  rings  of  the  piston  are  made 
with  eonical  interior  surfaces,  against  which 
the  enrfMies  of  other  rings  act,  whose  sur- 
toeea  are  also  conical,  bnt  in  a  reTcrse 
direction.  The  insides  of  the  interior  rings 
are  made  with  ledges,  upon  which  rest  elas- 
tic metal  discs.  Between  these  discs  are 
plaoed  spiral  springs,  which  press  them  out- 
wards, and,  consequently,  the  wedge*like 
dieninlerenoes  of  the  interior  rings  press 
against  the  interior  ones  of  the  packing 
rfaigs,  whereby  the  latter  are  kept  in  close 
eontaet  with  the  sides  of  the  cylinder. 

2.  In  order  to  obtain  increased  draught 
withont  inerease  of  height,  the  chimney  of  a 
locomottre  engine  is  divided  into  several 
shafts,  and  the  exhaust  pipe  into  a  corre- 
sponding number  of  blast  pipes,  one  for 
each  shaft. 

3.  The  arrangement  of  eduction  passages 
for  fMilitating  the  escape  of  steam,  and 
thereby  diminishing  the  back  pressure  on 
the  piston,  consists  in  making  in  each  of 
the  eduction  passages  an  extra  opening, 
over  which  works  a  valTe,  keyed  at  each  end 
on  the  spindle  of  Uie  ordinary  steam  Talre. 
In  the  other  side  of  the  yaWe  chamber,  and 
exactly  opposite  the  extra  eduction  ports, 
are  opeahigs  through  which,  when  the  extra 
ports  are  idtemately  opened  by  the  valTes, 
tli0  iteam  passes  from  the  cylinder  to  the 
chimney. 

4.  The  new  mode  of  coupling  hss  for  its 
objeet  to  prevent  the  necessity  of  the  work- 
Bum  getting  in  between  the  carriages  (and 
thereby  avoid  the  liability  of  his  ^ing  in- 
jared  while  connecting  them  together)  by  an 
arrangement  wUeb  permita  of  the  coupling 
being  effected  from  the  side  of  the.  carriage. 
Throngh  the  centre  of  the  coupling  hook 
passes  a  rod,  which  is  fitted  with  ahandle  at 
eadi  end,  while  a  oonpling  loop,  having  the 
hook  between  its  ends,  is  keyed  upon  the 
rod,  whereby  it  is  made  to  take  in  or  out  of 


the  hook  of  the  preceding  or  succeeding 
carriage,  as  the  case  may  be.  The  rod 
whereby  the  buffers  are  brought  back,  is 
actuated  by  mitre  and  bevel  wheels  driven 
from  the  side  of  the  carriage. 

5.  The  buffers,  instead  of  being  fixed 
underneath  to  the  body  of  the  carriage,  are 
attached  to  the  axles,  or  suspended  in  a 
frame  attached  to  the  axles,  so  that  all  the 
buffers  are  maintained  in  one  horUontal 
right  line. 

6.  These  buffers  are  made  hollow,  and 
contain  a  chain  reaching  from  the  engine  to 
the  guard's  carriage.  Each  end  of  the  diain 
is  wound  round  a  pulley  keyed  upon  the 
axle  of  a  friction  wheel,  which  can  be 
brought  down  upon  the  periphery  of  one  of 
the  running  wheels,  whereby  the  friction 
wheel  will  revolve  with  the  pulley  on  which 
the  chain  will  be  wound  and  the  rignal  com- 
municated. 

7.  The  chain  is  made  to  act  upon  the 
breaks  by  means  of  toothed  gearing,  so  that 
the  operation  of  signalizing  will  also  retard 
the  progress  of  the  train. 

Claime, — 1.  The  arrangement  and  con- 
struction of  parts  of  a  piston,  in  which  the 
packing  rmgs  are  adjusted  by  conical  sur- 
faces acted  upon  by  elastic  discs  and  spiral 
springs. 

2.  Dividing  the  chimney  into  several 
shafts,  into  which  a  corresponding  number 
of  steam  pipes  are  made  to  exhaust. 

3.  The  arrangement  and  construction  of 
eduction  valves,  as  described. 

4.  The  ooupiing  arrangement. 

5.  The  mode  of  placing  the  buffers. 

6.  The  arrangement  and  combination  of 
apparatus  for  signalizing,  which  at  the 
same  time  causes  the  breaks  to  be  spplied. 


aBCXMT  AlfSRICAN  PATENTS. 
[Selected  ftom  the  Franklin  Joumal,'\ 

For  AN  Impbovbmknt  in  Coupositeon 
POR  Currying  Lratbsr.  haae  H*  Her^ 
eheg. 

To  make  and  prepare  the  composition  or 
stuff  to  be  used  on  leather,  instead  of  "  dub- 
bing," common  rosin,  gum  asphaltine,  com- 
mon hard  soap,  tanners'  oil,  and  stale  urine, 
prepared  as  follows,  are  used : — 

Half  pound  gum  asphaltine ; '  pulverise 
and  mix  the  rosin  and  gum  asphaltine,  and 
put  them  into  two  gallons  of  good  tanners' 
oil;  then  take  one  pound  common  hard 
soap,  cut  fine  and  put  into  the  oil ;  then 
place  the  whole,  as  mixed,  over  a  slow  fire 
or  heat,  stirring  occasionally  until  the  soap 
is  fully  melted  or  dissolved ;  let  stand  awhile 
until  pretty  well  settled,  then  pour  off  care- 
fully, so  that  the  sediment,  if  any,  may 
remain  in  the  vessel ;  while  wanui  add  one 
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gpidioB  itale  mine,  stir  well,  and  when  cool 
it  if  rea'dy  for  use. 

CZotm.— -The  use  of  rosin,  gnm  aaphaltine, 
and  hard  soap,  mixed  and  combined  ?rith  oil 
and  atale  urine,  for  the  purpose  and  nae 
above  stated. 

For  an  Impkotkmsnt  in  Elsvating 
Watve.    JDaniel  Winder. 

The  object  of  this  inTention  is  to  raise 
water  by  atmospheric  pressure,  above  the 

»ht  due  to  the  pressure  of  one  atmosphere, 
t&e  nature  ol  the  invention  consists  in 
connectiflg  the  lower  part  of  an  air-tight 
reodTer,  placed  in  the  lower  part  of  a  well, 
wiiUi  a  pump  placed  more  than  thirty-two 
laet  above  the  oack  of  the  water  in  the  well, 
by  means  of  a  pipe  provided  with  a  two- 
way  cock,  that  the  pump  may  communicate 
with  the  receiver,  or  with  the  atmosphere, 
which  pump  communicates  with  another 
air*tight  receiver  above  it,  the  top  of  the 
said  upper  receiver  being  connected  with 
tba  top  of  the  receiver  in  the  well,  by  means 
of  a  pipe,  and  the  lower  part  thereof  by 
means  of  another  pipe  with  the  tank  or  tanks 
above  it,  into  which  the  water  is  to  be 
raised.  The  tube  which  connects  the  pump 
and  lower  receiver  is  exhausted^  that  the 
water  from  the  lower  receiver  may  be  forced 
Vp  by  atmospheric  pressure  to  the  height 
due  to  the  pressure  of  one  atmosphere ;  tlie 
two-way  cock  is  then  turned,  to  dose  this 
communication  and  open  the  pipe  to  the 
atmosphere,  for  the  purpose  of  drawing  in 
air,  and  compressing  it  in  the  upper  receiver, 
iHiich  being  in  connection  wiUi  the  top  of 
the  lower  receiver,  the  elastic  force  of  the 
mr  acts  on  the  surface  of  the  water  in  the 
lower  receiver,  to  force  it  up  to  the  height 
of  the  pump  ;  so  that,  re-turning  the  two- 
way  cock,  to  re-establish  the  communication 
between  the  pump  and  lower  receiver,  the 
water  will  be  forced  up  into  the  pump,  and 
thence  traasferred  to  the  upper  receiver, 
from  which  it  will  be  forced  up  to  the  deli- 
Terf  pipe  by  the  dastic  force  of  Uie  com- 
pressed air. 

Cteim.— The  lower  receiver  placed  in  a 
weU  or  other  reservoir  of  water,  in  combi- 
nation with  the  pump,  placed  more  than 
thirty-two  feet  above  the  level  of  the  water 
in  the  well  or  reservoir,  and  with  the  upper 
receiver ;  the  pump  aod  lower  receiver  being 
oonnected  by  means  of  a  pipe,  provided  with 
a  four- way  cock,  or  other  valve,  so  that  the 
pomp  may  connect  with  the  receiver  or  the 
atmosphere,  and  the  two  receivers  being 
aonnected  by  means  of  an  air  pump,  that 
the  air  foveed  into  the  upper  one  by  the 
p«mp  nay  act  on  the  sarfiace  of  the  water 
Im  the  lower  receiver,  and  force  the  water 
«p  to  the  pump,  to  a  height  greater  than  is 
4m  to  the  Drassure  of  one  atmosphere. 

For  jlv  Ixfroyikbnt  w  Rioulating 


THs  Hbight  imp  WAvm  IK  0nAii  Boil- 
■KS.    CaimMUadet  Amms. 

CMm.— The  applieation  of  a  float  wltUa 
a  separate  cylinder  or  vessel  connected  above 
and  below  &e  water  Une  of  a  steam  boiler. 
The  advantage  of  this  arraogemeBt  is,  that 
there  will  be  no  ebullitifm  or  foaming  in  tiie 
separate  vessd  as  to  agitate  the  float. 

For  an  Improtbmbmt  in  Tblbgravrs. 

Claim. — ^Ilie  use  of  a  wire  or  other  move- 
able medium,  extended  flrom  one  ^aoe  to 
another,  together  withmoveable  diBlB,or  other 
alterative  contrivaaoea^  by  wUdk  eoiraqpood- 
ing  notations  are  ma^e  at  tte  same  time  on 
(be  dials  atthe  termini  of  the  line,  by  Boeans 
of  words,  figures,  letters,  signs,  or  emUems, 
written  thereon  at  equal  spaces,  so  tiiat  the 
moving  of  the  wire  or  otiier  «*•<»»■■*  ^  an 
allotted  space,  is  made  to  produce  aecurate, 
intelligible,  and  coinddent  JRdications  at  the 
extremities,  comprishig  under  this  principle 
the  different  medications  set  forth  In  these 
spedfications,  by  which  combined  move- 
ments of  two  or  more  media  are  mado  to 
result  in  definite  indieatioBs  of  fset,  locality, 
or  idea,  and  the  several  systems  by  whidi 
the  eye  and  ear  are  both  notifledof  a  call  or 
other  movement.  Also  the  system  by  whioh 
one  bdl  is  made  to  serve  for  a  number  of 
rooms  in  an  hotd  or  other  estabflshment. 
Also  the  system  by  whidi  li^t  Is  produeed 
and  extinguished  at  any  given  point,  by  the 
movement  of  a  wire  or  otiier  medhim. 

For  an  Improtbmbnt  nr  FtoAmro 
Dry  Dooks.    John  S.  QObtrt, 

Ciaimt, — 1.  Hie  method  of  oonneetbig 
all  the  chambers,  or  separate  compaitmentB, 
on  each  side  of  the  dock,  with  the  pump 
weU,  by  means  of  pipes  or  conductors, 
governed  by  cocks,  gates,  or  valves,  wherd»y 
all  the  separate  compartments  are  made  to 
act  in  concert  or  alone,  or  any  number  of 
them,  in  depressing  or  raising  the  dock; 
whether  applied  to  docks  with  two  sMo 
camels  united  together,  or  to  ride  cameia 
disconnected, 

2.  Dividing  the  camds  into  an  upper  and 
lower  chamber,  to  hold,  by  means  ef  a  ti|^t 
bulk-head. 

3.  Making  and  using  gates  en  the  ddes 
of  floating  dry  docks,  in  combination  widi 
the  tanks  or  trunks. 


NRW  WAT  TO  OAUVOSOriA. 

We  make  the  following  extnet  from  the  advar- 
tlzin^  columni  of  the  Timm  :— 

"  C  ALlFOaWlA.— The  B  ALLOOK  RAILWAY, 
patented  t>y  J.  Browne,  Esq.  J.  B.  requetU  that 
American  and  English  capitalists  would  eater  into 
eommunicatioB  with  kim  as  apravloiia  step  towasia 
establishing  a  haUooa  lailnajr  from  Washmcton,  in 
the  United  States,  t9  any  particular  spot  in  Call- 
fornia.  The  dlsUnce,  8,000  miles,  onfhToonhle 
oooastons,  by  hondrads  of  hallMas,  to  bo  aosaaa- 
pushed  within  three  days.    It  ia  arideBt  that  U 
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vwld  ])•  m  aBpeniiTe  and  most  foimidable  undu- 
ftaUvf  to  eoDstruct  a  railway  tuch  at  U  now  in  use 
t'T'"^  a  daaarted  and  inhospitable  country,  over 
•  Boontatooufl  and  rooky  tract  of  land.  For  such 
an  undertaking,  reooune  muf t  be  had  to  newly- 
iavMited  raila  and  new  motive  power— such  alone 
ean  oreroome  the  threatening  difficulties.  The 
'  "  m  railway  possesses  powers  and  capabilities 
I  olher  xuurays  do  not  possess.  The  highest 
iatas  and  ttnm  oftr  tt  no  impoasible  obsta- 
eles.  It  is  ftae  from  theaa  expensive  operations  of 
JMlfllUfc  Mttkigs  and  leTaUfag  vf  mountainsi  and 
la  iu  lata  ilangijys  Umb  sAaam  IraveUiag.  In 
ffaiac  af  mipntut,  ttie  Mloon  rail  would  not  aotc 
mm-nhkAmut of  «li^ e^Mnaa  of  the  steam nUa, 
aftd  aaaU  fea  MMeatad  in  miu' 


kfUoon  ; 
wktchot 


I  much  leas  time,  at  a 
i  flBaaa,  »ot  givlac  mare  than  four  yean  to 
tola  tte  Itaiaar  SJiOM  miles.  Tbe  model  may 
«  and  explained  on  application;  but  the  lu- 
lof  Uil9  present,  reserves  to  himself  his 
^  tiavelluig  to  the  west  against  a  wind 
nearly  a<mth-west  or  north-west,  likewise  his  means 
af  tending  the  pasaeagan  safe  and  without  incon- 
▼anlenee  during  a  atorm  or  violent  gale  of  wind. 
nia  naval  aysCeai  af  travalUog  ia  not  proposed  or 
ofliued  as  capable  of  superseding  the  old,  in  Eng- 
land, France,  or  Germany,  but  might  be  carried 
out  to  great  advantage  in  the  wide  extensive  domi- 


■rfons  of  tlM  Xnparor  of  Russia,  in  AfHea,  and  in 
tbe  East  Indies.— SO,  Oxeat  Portland-street,  Port- 
land-plaoa." 

The  reader  may.  parhMa,  be  induced  to  regard 
this  as  a  hoax;  but  if  he  will  refer  to  our  sub< 
Joined  Weekly  List  of  New  Patents,  he  will  se^ 
that  "  J.  Browne,  Esq.,"  is  in  right  sober  and 
solemn  earnest.  The  only  apprehension  which 
'*  J.  Browne,  Esq.,*  seems  to  have  on  the  subject, 
ts,  that  he  may  be  anticipated  by  some  fbrestailing 
knave  (none  whatever  as  to  the  i       '    *  "*       ** " 

t);  and  so 

ie  privllei 

•  the  goU      __    _ 

i  j^rpduoed  anything  more   ridiculous  than 


practicability  of  his 
to  himself  by  patent 


prefect);  and  so  he  has  secured 
the  sole  privilege  of  convey^  people  through  the 
air  to  the  gold  diggings  I  Has  the  gold-seeking 
mania  nrpduoed  anything  more  ridiculous  than 
thiat  By  thi9  Wj  '^^0  could  have  thought  that, 
by  XLfi  tern  **afmo9>keric  railways"  (used  in  the 
title  of  t^  patent  of"  J.  Browne/Bsq.,^  see  4nAw), 
he  meant  4  railway  UiA  down  ija  the  atmosphere 
Itself— up  fiur  away  among  the  clouds!  Mighty 
clever  this  same  "  J.  Bnvwne,  Esq.,"  must  be,  thus 
at  ooaa  to  dtsaapoint  an  ratlaaal  expectation,  and 
to  oheat  the  Crown  tar  ftlae  suggestion  out  of  an 
imiposMie  monopoly.  Her  Msjesty's  broad  domains 
include,  no  doubt,  both  the  County  of  Jpr  and  the 
Isle  af  Skifti  but  there  has  bean  a  common  ondar- 
atanding  (never  disturbed  till  now)  that  no  Crown 
Writ  aould  ran  Into  tiMse  "  axtsa-mund"  diatileU. 
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Dnteor   Ko.ln 
Boglsiw  the  Be- 

tloa.     flatar.        Preprialoia' Kamaa.                    Addresses. 
faB.J0     17M     Banvell  and  Co.  .M.»...  Northampton ^ 

,.      1757     J.  Robinson  and  Co.  ...  Commercial-load  East  •..«.m.m. 
FWh.    t     I7S8     Robaft    Adolphe   Par- 
mar ...... ....«..,.. Mannt-atreet,  Lanbatk... .,....• 

^     1759     Joseph    and   Edmund 

Ratdiffe...... Bixmingham»«  •.#«•««>•■ —»•*••« 

„      1700     Fxedeiick  Westley  ......  Strand  m....*.......,......., 

„      1761      Thomas  Smith Prlnce's-street,  Lambeth, .^.m.. 

9     1701     F.  and  C.  Haaall  •«  .mm.  Oloncester-street,  Clerkenwell., 

5  178S      Thomas  Wharton    ......  Birmingham... .m.^m m < 

6  1764     John  Oliver  York  ......  Govent  Garden  •..M.«M.».iM«w*i 


Subject  of  Deaign. 
.  Remlspfaerieal  heat^dJftising 
stove. 

.  Waistcoat. 

,  Gaaa  botlia  atopper. 

,  Spring  fbr  opening  and  closing 
the  covers  of  Ink  and  other 
vessels. 

,  Polyehreat  anvalepa. 

,  Autainatie  ot  self-acting  flush- 
ing ^paratus. 

,  Paragon  spring  swivel. 

,  Tictoria  ink-pot. 

,  ZMtnmant  for  maaawing  dia- 
maten. 
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Jean  Adolnhe  Caxteron,  of  Paris,  France,  now  of 
flia  Haymarket,  Middlesex,  chemist,  for  certain 
ftBfiovaments  in  dyeing.  February  5 1  alx  months. 

John  Browne,  late  of  Bond-atreet,  but  now  of 
Qioat  Portland-street,  Middlesex,  gentleman,  for 
Improvements  in  constructing  and  rigging  vessels, 
and  impioveBMnts  in  atmoapherie  and  other  rail- 
wnnii    February  i;  six  months. 

Edmund  George  Pmchbeck,  of  Fleet-street,  Lon- 
don, for  improvements  in  certain  parts  of  steam 
as^jnaat  Fabruacy  6|  alx  months. 

Thoma9  Snowdon,  of  Noel-street,  Middlesex, 
OBglneer,  tor  improvements  in  machinery  for 
uonldlng  and  pressing  artificial  fuel  and  taneks. 
Febraary6;  six  montha. 

Joaeph  Harrison,  of  Blackburn,  Lancaster,  ma- 
afalne  maker,  and  William  Harrison,  of  the  same 
plaoe,  cotton  manufacturer,  and  John  Oddle,  of 
the  saase  place,  manager,  for  certain  improvements 
fai  and  applicable  to  looms  for  woaving.  February 
d{  alx  months. 

Henry  Fisher,  of  Upholland,  Lancaster,  gentle- 
man, Ibr  Improvements  In  coke  ovens,  and  m  ma- 
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BpeeificaiUm. 
Oar  inyeotioik  oonsists,  Firstly,  in  certain 
improved  arrangements  of  electric  appara- 
tus, whereby  a  T&ble  index  hand  or  pointer 
is  directlj  acted  upon  by  a  single  magnet 
suspended  within  the  sphere  of  influence  of 
an  electro  or  other  magnpt,  haying  each  of 
its  estremitieB  oonyerted  or  resolved  into 
two  or  more  poles.  Fig.  1  is  a  side  eleva- 
tfoQ,  and  fig,  1',  a  plan  of  part  of  an  appa- 
ratus embodying  one  of  these  improved 
arrangements,  A.  is  an  electro  magnet  of 
tib,e  ordinary  horse-shoe  Ibrm,  the  extremi- 
ties, oa,  of  which  project  a  little  way  above 
the  coll,  and  have  affixed  to  each  a  segmental 
piece  of  iron,  B,  the  two  ends  of  which  form 
two  poles,  so  that  each  pole  being  thus 
parted  into  two»  there  are  two  pairs  of  poles 
opposed  to  each  other,  C  is  the  magnet, 
which  is  suspended  within  the  four  poles  of 
the  electro  magnet,  and  acts  directly  on  the 
needle  of  the  dial  plate,  so  as  to  move  it, 
according  as  the  magnet  is  itself  attracted 
and  repelled.  Another  arrangement  is  shown 
in  fig.  2  (side  elevation),  fig.  2'  (plan),  and 
fig.  2*  (another  side  elevation).  The  pieces, 
BB,  are  of  an  elongated  horse-shoe  form, 
and  overlap  and  underlay  one  another  in  the 
manner  shown.  Two  other  arrangements 
are  shown  in  figs.  3  and  S'*,  and  in  figs.  4 
and  4',  the  parts  peculiar  to  which  will  be 
readily  understood  by  inspection  of  the 
drawings.  In  all  these  arrangements  there 
is  but  one  magnet  employed,  and  that  acts 
directly  on  the  needle. 

Secondly,  Our  invention  consists  in  keep- 
ing the  magnetio  bar,  needle,  or  pointer  in 
one  position  for  any  length  of  time,  or  im- 
parting to  such  bar,  needle,  or  pointer  any 
number  of  distinct  deflections  or  movements, 
by  means  of  the  current  or  currents  derived 
from  magneto  electricity,  and  alio  in  making 
use  of  the  residusl  magnetism  to  act  upon 
the  needle  on  its  return  to  its  stationary 
position,  instead  of  the  force  of  gravity; 
that  is  to  say,  in  moving  the  needle  in  one 
direction  by  the  induced  current,  and  bring- 
ing it  back  to  its  stationary  position  by  the 
action  of  the  reversed  inductive  current, 
whereby  the  motions  of  the  needles  are  in- 
creased in  rapidity,  and  rendered  much  more 
marked  and  distinct  thsn  heretofore. 

Thirdly,  Our  invention  consists  in  cer- 
tain improved  arrangements  of  the  magneto- 
electro  apparatus  used  in  electric  telegraphs, 
whereby  two  distinct  currents  may  be  de- 


rived from  the  same  magnet,  and  the 
reversed  current  can  be  made  of  equal 
intensity  with  the  primary  induced  cttrrent» 
and  single  or  double  currents  may  be  sent, 
as  required,  through  any  required  number 
of  instruments  at  cUfferent  stattons , 

The  details  of  these  improved  arrange- 
ments are  exhibited  in  figs«  6,  6',  6*.  A, 
fig.  6,  is  an  ordinary  horse^shoe  magnett 
fixed  in  any  convenient  position;  BB  are 
two  coils  of  wire,  which  envelope  the  soft 
iron  pieces,  a^a\  and  are  placed  near  fo,  but 
not  in  actual  contact  with,  the  two  poles  of 
the  magnet.  Each  of  these  coils  if  oentred 
on  a  spring  lever,  C,  so  that  when  the  but- 
ton, C^,  on  the  top  of  that  lever,  Is  pressed 
upon  by  the  hand  of  the  operator,  or  by  other 
mechanical  means,  the  ooil  is  moved  away 
from  the  pole  of  the  magnet,  while  on  the 
removal  of  the  pressure,  the  lever  and  coil 
return  to  their  original  positions.  Beneath 
and  outside  of  the  two  coils,  BB,  there  Is 
fixed  a  piece  of  soft  iron,  C,  which  acts  aa 
an  armature  to  the  magnet,  A,  so  that  the 
motions  of  the  coils  take  place  from  betweea 
the  poles  and  the  armature.  Figs.  7  and  7* 
represent  another  position  in  which  a  coil 
may  be  placed  in  regard  to  the  pole  or 
magnet.  In  this  case,  the  coil  is  suspended 
between  the  two  poles,  so  as  to  be  near  to, 
but  not  in  actual  contact  with  them,  and  is 
moved  from  a  centre,  d,  in  an  arc  of  a  circle, 
to  either  side,  according  as  the  current  m 
required  to  flow  in  one  direction  or  the 
other.  The  armature  is  provided,  as  usual, 
with  shore  circuit  and  reversing  springe, 
which,  during  its  motion,  complete  or  destroy 
the  metallic  contacts ;  but  these  springs  hwDg 
well-known  appendages  to  electrio  telegraphic 
apparatus,  need  not  be  here  particularly 
described.  Figs,  8  and  8'  show  a  form  of 
arrangement  which  will  give  the  opposite 
currents  of  equal  power,  AA  are  the  poles 
of  any  magnet ;  CC,  the  coils  of  wire  which 
cover  the  armature,  and  are  so  placed*  that, 
when  in  motion,  one  pole  of  the  magnet  is 
not  released  from  its  opposition  to  the 
armature  until  the  other  just  touches  it. 

By  this  means  the  two  opposite  currents 
have  an  equality  of  power,  and  the  needle 
or  other  suspended  magnetic  body  is  acted 
upon  in  both  directions  by  opposite  snd 
equsl  forces. 

Fourthly,  Our  invention  consists  in  &e 
improved  apportionment  of  the  signs  or 
symbols  used  in  electric  tel^raphs.     [The 
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object  of  this  new  apportionment  is  to  reduce 
the  nnmber  of  moTements  reqaUitOf  and  it 
seems  rerj  saccessfally  carried  ont.  We 
pass  OTer  the  details,  which  would  occapf 
more  space  than  we  can  afford  to  them] 

Fifthly.  Our  invention  consists  of  an 
improved  compound  of  gutta  pereha,  suit- 
able for  the  insulation,  eoTcring,  and  exterior 
protection  of  wire  and  other  metallic  sub- 
stances employed  to  transmit  currents  of 
electricity.  We  mix  the  gutta  percha  nearly 
in  equal  portions,  by  weight,  with  sand 
wMch  has  been  ground  or  pounded  to  a 
degree  of  fineness  exceeding  that  of  the 
finest  natural  sand,  or  with  the  siftings  of 
glan  paper  manufactories,  or  glass  frag- 
ments and  particles  of  any  sort,  reduced  to 
a  similar  degree  of  fineness,  and  this  either 
by  mixing  the  pulTcrized  sand  or  glass  with 
the  gutta  percha  in  a  state  of  solution,  or 
while  in  a  plastic  state. 

Sixthly.  Our  invention  consists  in  the 
employment  of  a  current  rererser  of  a  pecu- 
liar construction,  whereby  we  are  enabled  to 
dispense  with  the  use  of  magneto-appara- 
tuses for  the  purpose  of  deriving  currents  of 
electricity  in  the  manner  before  described, 
and  to  substitute  in  lieu  thereof  voltaic  bat- 
teries such  as  are  commonly  in  use  for  the 
purpose  of  transmitting  currents  of  elec- 
tricity along  metallic  conductors,  such 
reverser  completing  the  circuit  twice  during 
its  motion,  by  the  transmission  of  a  reversed 
current,  in  the  manner  of  the  magneto- 
machines. 

Figs.  10  and  11  represent  two  views  of 
tUs  leverser.  B  is  a  lever  or  key,  which  is 
actuated  by  hand,  and  centred  upon  two 
detached  pins,  ec,  which  are  connected,  as 
shown,  with  the  two  poles  of  the  battery ; 
aa  are  two  upright  pins,  which  are  also  in 
metallic  contact  with  the  pieces  of  metal, 
zjr,  and'  therefore  become  the  two  poles  of 
the  battery ;  and  bb^nt  two  sets  of  springs, 
which  press  upon  the  pins,  aa,  and  are 
attached  to  the  line  wire  circuit.  When  the 
lever  or  key,  B,  is  at  rest,  both  sets  of 
spriogrremain  off  the  battery  circuit.  But 
when  the  lever  is  pressed  down,  the  pins, 
«a,  aro  brought  into  contact  with  the  lower 
springs,  and  the  upper  springs  fall  at  the 
same  time  upon  the  completing  pieces,  /f, 
which  permit  the  circuit  to  pass  during  the 
return  of  the  lever  or  key  to  its  former  posi- 
tion. The  circuit  is  broken  by  the  bottom 
pairs  of  springs,  and  completed  in  turn  by 
the  upper  pair  pressing  the  pins,  aa ;  but 
this  is  effected  in  a  reversed  direction,  in 
consequence  of  the  two  pairs  of  springs  being 
connected  crosswise,  as  indlcateid  in  fig.  II. 
On  the  final  adjustment  of  the  reverter,  the 
current  is  again  cut  off,  the  circuit  being 
broken  between  the  springs  and  the  com- 
peting pieces,  //, 


Swmthly.  Oar  invention  consists  in  the 
employment,  in  manner  following,  of  cur- 
rents of  electricity  to  regulate  and  govern 
the  motions  of  time  -  keepers,  whether  the 
same  be  influenced  by  a  current  from  a  dis- 
tant station  or  otherwise.  We  make  use 
for  this  purpose  of  the  currents  of  cither 
magneto  or  voltaic  electricity ;  but  obtained 
in  the  Utter  case  without  the  aid  of  soft 
iron  from  two  hollow  coils  of  insulated  wire 
affixed  to  the  pendulum  of  the  regnktery 
and  surrounding  the  poles  of  two  permanent 
horse-shoe  magnets,  whidi  coils  vibrate  in 
the  direction  of  their  length  alternately,  off 
one  pole  on  to  the  other,  a  current  being 
induced  at  each  vibration,  but  in  opposite 
direotions.  Fig.  13  is  a  side  view  of  the 
magnets  and  coils ;  and  fig.  14  an  end  view, 
with  one  magnet  removed.  A  A,  are  two 
permanent  horse-shoe  msgnets ;  B,  is  an  os- 
cillating case  containing  two  coils  of  fine  in- 
sulated wire  placed  parallel  to  each  other.  The 
case  oscillates  in  an  arc  which  always 
includes  witliin  it  the  four  poles  of  the 
magnets,  and  each  coil,  as  it  oscillates 
along  with  the  case,  covers  altematelj 
the  similar  poles  of  each  magnet,  but  with- 
out touching  them.  The  two  free  extre- 
mities, m  and  n,  of  the  coil,  are  carried 
to  some  suitable  conductors  for  conveying 
the  current  incident  upon  the  ribration  of 
the  pendulum  or  coils  over  the  poles  of  the 
magnets,  which  current  flows  in  reversed 
directions,  as  the  motion  takes  place  from 
one  side  or  the  other.  C,  is  the  necessary 
adjustment  for  the  regulation  of  the  pendn- 
lum. 

Bighthly.  Our  invention  consists  in  a 
mode  of  giving  motion  to  a  train  of  wheeta, 
with  or  without  an  auxiliary  propelttng 
power,  for  the  purpose  of  showing  correct 
time,  by  means  of  either  voltaic  or  magneto 
electricity  transmitted  from  a  standard  or 
primary  clock.  Fig.  15  represents  the  back 
of  a  time-piece,  which  may  go,  by  means  of 
a  spring,  any  required  time.  The  escape 
wheel  is  shown  at  A ;  6  6,  are  tiie  pall^ 
with  their  arbor,  c,  on  the  end  of  which  is 
fixed  a  light  brass  arm,  D.  At  A'  is  seen  an 
electro  magnet  with  the  soft  iron  segments 
on  the  poles,  as  before  explained,  and  this 
with  the  axis,  /,  which  carries  the  magnet- 
ized steel,  is  placed  vertically.  On  the  axis 
is  fixed  a  brass  fork,  <f,  which  embraces  the 
arm,  D,  but  is  left  sufficiently  wide  to  have 
considerable  motion  either  way  withoet 
touching  the  arm,  and  so  acquires  sufficient 
momentum  to  move  the  pallets  easily.  Or 
the  spring  and  fusee  may  be  taken  away,  and 
the  motion  produced  by  the  force  of  the 
current  alone.  When  the  current  passes 
from  the  regulator,  the  piece  of  steel,  m,  is 
deflected,  and  moving  the  arm,  liberates  the 
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atcape-wbeel  half  a  tooth,  in  which  position 
it  is  kept  by  the  residnal  magnetism  until 
the  enrrent  passes  in  the  opporite  direction, 
whereopon  it  is  deflected  to  the  other  side, 
allowing  the  wheel  to  more  another  half 
tooth,  and  so  on;  this  motion  showing 
seconda,  or  half  seconds,  on  the  dial.  Fig. 
16  shows  part  of  a  time-keeper  moTed  bj 
Toltaie  electricity  CTcry  half  minnte,  having 
a  maintaining  power ;  a,  is  the  winch  barrel ; 
b,  the  second ;  and  e,  the  wheel  on  which 

Rg.  15. 


the  hand  is  fixed.  For  the  sake  of  dispens- 
ing with  the  dial  work,  there  is  but  one 
hand,  bat  the  dial  is  so  engraved  as  to  show 
the  time  as  well  with  one  as  with  two.  We 
also  propose  to  apply  this  description  of 
dial  to  ordinary  clocks.  The  escape- wheel, 
shown  at  d,  revoWes  once  in  anhonr,  having 
sixty  teeth,  which  are  liberated  by  the  forks, 
e  and  /,  according  as  these  are  moved  by 
the  action  of  the  steel  bar,  m,  and  magnet, 
A'.  The  current  is  transmitted  by  a  revers- 


Fig.  13. 


Fig.  14. 


f' ^ 

\ 
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^ 

n 

! 

i 
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iag  instrument,  shown  in  fig.  17,  which  is 
placed  on  the  escape-wheel  arbor  of  the 
regulator,  and  is  formed  of  ebony  or  some 
iitber  non-conductiBg  material.  This  re^* 
Terser  has  four  segments  of  brass,  a  a,  pin- 
ned on  the  circumference,  two  connected 
with  the  arbor,  as  shown  by  the  screw  heads, 
sad  the  other  two  with  the  metal  flange,  b, 


dipping  in  the  outer  cup  of  mercury,  e.  Four 
platina  points  are  screwed  into  the  seg- 
ments, a  a,  and  also  dip  into  mercury  troughs, 
dd.  One  pole  of  the  battery  is  connected 
with  the  arbor,  e,  and  the  other  with  the 
metal  flange,  6,  by  means  of  the  mercury 
trough,  e.  As  the  other  troughs  with  the 
wires  lead  to  the  clocks,  the  current  is  thus 
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rereried  twice  every  rerolutlon.  Fig.  16 
repreaentfl  another  cttrrent  reTener,  whioli 
wAf  be  placed  on  the  pallet  arbor  for  the 
pnipoie  of  tranimltting  the  current  eTer| 
half  tecondy  or  second,  according  to  the 
length  of  the  pendolam,  similar  to  the  mag- 
neto current  before  mentioned.  Of  the 
two  beams,  a «,  one  is  In  connection  with 
the  arbor,  h,  the  other  with  the  centre  mer- 


cury cup,  t,  by  means  of  the  wire,  9,  dipping 
into  it,  which  nerer  leaires  the  mercury ;  the 
beams,  a  a,  are  insulated  firom  eSch  other, 
and  have  at  each  end  a  platina  wire  for  dip- 
ping into  the  cups,  <f  <f,  (fef ,  which  are  con- 
nected in  pairs  by  wires  pasting  underneath, 
as  shown  bv  the  dotted  line  In  the  engrav- 
ing. The  battery  is  connected,  as  in  the 
former  esse,  with  the  iirbor,  h,  and  the  mer- 

Figi  16* 


oury  cup,  c.  The  platina  wirea  dip  alter- 
nately into  the  right  and  left-hand  pairs  of 
cups,  according  to  the  vibration  of  the  pallet 
arbor  in  the  uaual  manner.  The  same  ar- 
rangement  may  be  also  applied  to  cause  a 
secondary  current  to  flow  in  opposite  dlreo- 


tions  for  the  working  of  turret  and  other 
docks.  Hie  apparatus  for  setting  the  se- 
condary battery  or  current,  before  mentioned 
in  action,  consists  of  one  of  the  electro- 
magnets, before  mentioned,  with  its  soft 
iron  segments  and  magnetised  bar,  on  the 
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aiis  of  which  hit  is  placed  a  piece  of  ap- 
paratnt  on  a  small  Kale,  similar  to  that 
•bown  In  fig.  18.  The  magnet  and  axis  in 
this  cam  mnst  he  hotiaontal. 

Clmnu, — 1.  We  claim  in  respect  to  elec- 
trio  tel^raphs,  and  to  all  machines  or  ma« 
diinerj,  to  the  moving  of  which  electricity 
b  or  maj  be  applied,  the  different  arrange^ 
meats  of  apparatus  described  under  the  £nt 
head  of  this  speciAcation,  in  so  far  as  re- 
spects the  division  of  each  pole  of  the  mag- 
net  into  two  or  more  poles,  and  the  direct 
action  on  the  index-hand  or  pointer,  or  other 
recipient  of  the  magnetic  infiuence. 

2.  We  daim  the  mode  of  causing  the 
index-hand  ot  pointer  to  be  permanently 
deieeted  (that  is,  fbr  any  length  of  time 
required)  in  one  dit«etion,  and  bringing  it 
bnek  by  the  retersed  current  to  its  orif^al 
stationary  position,  and  keeping  it  there,  at 
before  described* 

3.  We  claim  the  three  aeteral  magneto- 
electric  apparatus  described  under  the  third 
head  of  this  spedficalion,  hi  so  far  as  regards 
the  peculiar  arrangements  and  combinations, 
whereby  two  distinct  currents  are  obtained 
from  the  same  magnet,  the  reyersed  current 
ia  obtained  of  equal  intensity  with  the  pri- 
marily induced  current,  and  either  single  or 
double  currents  may  be  sent  as  required 
through  any  number  of  instruments  at  dif- 
ferent stations. 

4.  We  claim  the  improved  system  of  visi- 
ble  symbols  suitable  for  electric  telegraphs, 
before  described  and  exemplified. 

5.  We  claim  the  employment  in  electric 
tdegrapha,  and  in  all  other  machines  and 
machinery  to  the  moving  of  which  electri- 
city is  applied,  of  the  peculiar  compound 
of  gutta  peroha,  before  described,  for  pur- 
poses of  insulation  and  protection. 

6«  We  claim  the  improted  current  re- 
fcraer,  before  described,  in  so  far  as  respects 
the  effeothig  by  a  single  depression  of  the 
lever  or  key,  the  completing,  rarersing,  and 
breaking  of  the  electric  current. 

7.  We  daim  the  application  of  currents 
of  magneto-dectridty  to  regulate  the  motion 
of  time-keepers  in  the  peculiar  manner  de- 
scribed under  the  seventii  head  of  this  spe- 
dficatk>n ;  that  is  to  say  in  so  for  as  regards 
tlie  obtaining  of  the  currents  from  the  in- 
ductive  action  of  permanetit  magnets  and 
coils  of  insulated  wire  without  the  aid  of 
■oft  iron. 

And,  8.  We  claim  the  application  to  the 
regulating  of  time-keepers  of  currents  of 
electricity  (whether  magneto  or  yoltaic) 
transmitted  frott  a  primary  or  standard 
dock  by  the  improred  apparatuses  and  in- 
struments, and  by  the  peculiar  modes  before 
described,  that  is  to  say  in  so  far  as  regards 
tlw  alteraaie  ttansmission  of  the  current  in 


opposite  directions,  and  the  difTerent  me- 
chanical arrangements  whereby  that  ii 
effected. 


smith's   TIXLDINO   SBA   BAKBtlRS. 

Sir,— The  prindple  of  Mr.  Smith's 
aea  barriers,  noticed  id  the  Manisine  of 
last  week,  sppears  to  me  to  be  very 
▼alaable,  and  distinguishable  from  all  of 
the  yielding  class  which  have  preceded 
it  in  this  important  particular,  that  it 
combines  fixity  of  position  with  perfect 
freedom  of  oscillation.  I  do  not  couceife 
that  the  gstigway  is  at  all  a  necessary 
part  of  the  invention,  as  the  breakwater, 
without  it,  is  a  perfect  structure.  To  this 
latter  portion  therefore  will  I  confine  ft 
few  obseryations,  which  I  am  desirous  of 
submitting  to  your  readers  on  the  sub-* 
ject.  In  defining  the  force  of  impact. 
Professor  Whewell  observes  in  his  Me- 
chanics of  Engineering,  page  195,  that 
*^  when  one  body  strikes  or  impinges 
upon  another  the  velocity  of  one  or 
both  is  suddenly  altered."  And  again, 
in  the  same  page :  '*  In  cases  of  impact 
the  effect  is  produced  by  a  sudden  and 
brief  pressure  of  great  intensity ;  the 
length  of  time  occupied  by  the  pressure 
and  the  law  according  to  which  the  va- 
riation goes  on  during  this  time,  will 
depend  upon  the  material  of  the  body 
and  other  circumstances.  When  one 
body  impinges  upon  another,  so  that  the 
two  go  on  together  after  impact,  we  may 
conceive  the  pressure  whicn  takes  place 
between  the  two,  to  vary  steadily  till  it 
attains  its  ultimate  value«  and  the  bodies 
go  on  without  further  mutual  action,  is 
of  a  nature,  of  a  series  of  vibrations 
constantly  diminishing,  and  at  last  va« 
nUhing." 

Impact  Is,  in  short,  nothing  more 
than  the  application  of  a  dynainio  forot 
through  an  insensiblv  small  space.  A 
weight  of  100  lbs.  falling  frotnn  height 
of  10  feet  gives  a  dynamic  unit  of  1000| 
and  is  equal  to  1000  lbs.  acting  through 
the  space  of  one  foot;  to  2000  ihrough 
6  inches,  to  12,000  lbs.  through  1  inch,  or 
to  120,000lb8.  through  the  V^^th  part  of 
an  inch.  It  therefore  follows  that  if  the 
100  lbs.  fell  upon  a  spring  and  com- 
pressed it  through  the  space  of  a  foot,  it 
Would  register  a  maximum  pressure  of 
2000  lbs.,  and  if  the  Weight  fell  upon  a 
large  stone,  or  upon  an  Iron  anvil  and 
compressed  the  surface  of  the  matetlAl 
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through  the  i^th  part  of  an  inch,  U 
would  give  a  blow  at  the  instant  of 
greatest  compression  of  240,000  lbs.  A 
body  drifting  before  a  ware  receives  no 
ii^ury,  however  rough  the  waves  may 
be.  Mr.  Smith  applies  this  principle 
by  allowing  the  piles  of  his  breakwater 
a  freedom  to  move  in  the  direction  of 
the  force  of  the  wave  round  a  fixed 
centre,  the  piles  being  moored  bf  braces 
rendered  elastic  by  the  application  of 
the  counterbalance  weight  C.' 

In  as  far  as  the  investigation  is  con- 
cerned, diagrams  of  one  section  will  be 
sufficient.  Therefore  let  AB,  fig.  1,  be 
the  pile  fixed  to  the  ground  by  the  screw 
at  B,  and  suppose  it  to  be  free  to  move 
round  a  joint  at  B,  and  describe  the  arc, 
Aa.  Let  DC  and  C£,  be  the  iron  braces 
coupled  at  C,  and  W  a  counterbalance 
weight  attached  to  the  joint  C. 

Fig.   1. 


PL>WL'  cot  ^,  but  as  the  pile  moves 
over,  the  weight  W  rises,  the  rods  DC 
and  C£  become  straighter,  and  the  tensioa 
increases,  until  at  length  the  opposing 
forces  become  equal ;  for  the  moment,  the 
whole  is  in  equilibHum ;  but  the  force  of 
the  wave  being  expended  in  raising  the 
weight  W,  the  tension  in  the  rod  quieklj 
preponderates  and  brings  back  the  frame- 
work to  its  original  position  again. 

Thus,  suppose  the  waves  to  have  driven 
the  pile  AB  into  the  position  indicated 
by  fig.  2,  then  DC  and  CE  would  be  the 
position  of  the  mooring  braces,  and  the 
work  done  by  the  sea  in  movinff  the  pile 
into  the  position  represented,  Is  to  lift 
the  weight  W,  through  the  vertical  space 
CI  -  W/'  sin  CEI,  and  when  thu  be- 
comes equal  to  the  whole  dynamic  force, 
that  is,  of  the  wave,  the  strain  in  die 
mooringspreponderates  and  gravity  brings 
the  frame  into  its  position  agun. 
Fig, -2. 


The  efiVct  of  a  blow  can  never  be 
greater  than  the  resistance  opposed  to  it. 
The  resistance  which  each  section  of  Mr. 
Smithes  breakwater  ofiers  to  the  sea  is 
the  tension  on  the  rod,  DC,  which  is  the 
resultant  of  the  weight  W,  acting  at  the 
joint  C.  Hence,  put  P-Uie  force  of 
the  sea  acting  upon  the  pile  at  the  een- 
tre  of  pressure,  F ;  weight-WDB»L, 
FB-L'.  Let  the  length  of  therodDC-/, 
and  that  of  the  rod  C£«f ;  and  Jet  the 
angle  DCB-^.  Now  the  efleet  of  the 
force  P  to  turn  the  pile  round  the  point 
B  is»PL,  and  the  tension  in  the  rod 

W 

DC-  -_  ;  or  the  cfiVct  at  right  angles 

to  the  pile  in  the  line  D</  is  W  cot^; 
this  referred  to  the  point  B  is  » WL  cot  ^, 
which  is  the  efiective  resistance  the 
moorings  offer  to  the  motion  of  the  pile 
when  the  sea  u  rough.  In  all  probability 


If  it  be  required  to  eonstmet  the  equa- 
tion of  the  forces  when  the  whole  is  in 
equilibrium :  From  the  point  O,  draw  the 
perpendioukrline,  c/,  of  any  convenient 
length,  and  from  the  point/,  draw  cf, 
parallel  toC  E.  Then  cf  :  the  weight 
W  :  xfei  the  tension  in  CE  :  :/e:  ten- 
sion in  DC.  Now,  according  to  a  well 
known  proposition  in  plain  triangles. 
y.^^sln/C«./C 


or  tension  in 


sin/eC 


nn»Wsin/Ct 
sio/«C  ' 

which  is  equivalent  to  a    right-angled 
action,  and  in  the  direction 

pj^  Wsin/CesteBDC 
sin/e  C 
Which,  when  referred  to  the  point  B, 
becomes 

^  V  sin  C/c  sin  BDC  > 
sin/fC 
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which  shoold  be  equal  to  VU.  When 
P'  is  the  force  of  the  sea  and  the  pile  is 
in  its  iDeltned  position. 

The  above  equations  express  in  general 
terms  the  mutual  action  of  the  sea  and 
breakwater :  those  who  are  conversant 
with  the  calculus  of  sines,  will  find  no 
diflknlty  in  reducing  it  to  a  numerical 
value.  If  it  be  required  to  obtain  a  more 
8|>ecific  value  of  the  force  of  the  sea,  it 
will  be  necessary  to  find  the  value  of  P 
something  after  the  manner  of  the  for- 
rnubi  expressed  in  my  letter,  page  533. 

I  am,  Sir,  yours,  ftc. 

WiLUAM  Dbsdoi. 

Korfoik-sbrMt,  FelinuiTy  8, 1849. 


mBM Ames  out  ss&iss,  and  on  ths  method 

OF  INDBTKRMINATK  COBTFICIBNT8.      BY 
PB0FKS80R  YOUNO,  BELFAST. 

The  subject  of  series  is  one  of  consi- 
derable importance  in  most  of  the  ad- 
VBDced  inquiries  of  analysis :  in  some  of 
these  the^  enable  us  to  compute,  with 
oompantive  ease,  the  approximate  values 
of  finite  expressions,  which,  in  their 
undeveloped  form,  are  beyond  the  reach 
of  direct  calculation,  because  the  nume- 
rical labour  would  be  intolerably  great. 
In  other  cases,  series  are  resorted  to  in 
order  to  effect  the  solution  of  problems 
whieh  resist  solution  in  finite  forms. 

In  both  these  applications  of  series, 
there  is  an  important  condition  to  be 
observed,  in  order  to  prevent  their  intro- 
duction from  being  not  only  useless,  but 
the  source  of  serious  error ; — ^the  series, 
when  extended  to  infinity,  must  alwavs 
be  convergent.  This  condition  is  strangely 
overlooked,  and  not  unfrequently  by  the 
most  practised  algebraists ;  and  problems 
are  tiius  apparently  solved,  and  the 
powers  of  algebra  apparently  extended, 
when,  in  fact,  nothing  is  really  accom- 
pliah^  but  an  ingenious  concealment  of 
error; — in  all  cases,  of  course,  uninten- 
tional. Books  on  analysis  unfortunately 
h  ^h^^  4  5»^  6-5 
a  a"  2  a'>  2*3 
which,  if  a  be  equal  to  b,  is  evidently 
infinite,  as  it  also  is  in  innumerable  otber 
instances.  If  we  could  stop  at  any  term 
we  please,  and  then  assign  the  value  of 
the  supplementarv  quantity  under  the 
"  &e.,'*  we  should  attain  accuracy ;  but 
this  cannot  be  done.  It  is  true,  that  from 
oar  previously  knowing  the  finite  expres- 
sion for  the  rooc  sought,  namely. 


furnish  but  too  many  illustrations  of  this ; 
it  will  suffice  here  to  advert  to  a  single 
instance.  A  good  deal  in  the  way  of 
commendation  has  been  said,  and  conti- 
nues to  be  said,  in  reference  to  a  process 
investigated  by  the  late  Mr.  Murphy  for 
finding  the  roots  of  equations  in  general 
by  series :  his  rule  is  this : — 

*'  To  find  the.  series  for  the  least  root 
of  the  equation  ^  («)  =0,  divide  the  equa- 
tion by  «,  and  take  the  Napierian  loga- 
rithm of  the  quotient  which  arises  ;  then 
the  coefficient  of 

1 
— I 

X 

with  its  sign  changed,  is  the  series  which 
exnresses  the  least  root  required." 

Now,  although  this  truth  may  be  of 
sufficient  theoretical  interest  to  deserve  a 
passing  notice,  yet,  as  a  practical  rule,  it 
is  of  little  or  no  use,  and  by  no  means 
merits  the  encomiums  which  have  been 
passed  upon  it.  It  is,  indeed,  rather 
calculated  to  mislead;  and,  I  have  no 
doubt,  has  milled  many ;  for  we  have  no 
means  of  determining  the  complete  co- 
efficient of 

X 

in  the  logarithmic  development  alluded 
to ;  and  the  serial  part  of  that  coefficient, 
which,  alone,  is  always  taken,  and  which, 
alone,  the  rule  seems  to  recognize,  is 
only  a  portion  of  the  true  co-efficient ; 
and  therefore  must  always  involve  error, 
except  when  the  coefficients  of  the  equa- 
tion are  so  related  to  each  other  as  to 
cause  the  portion  omitted  to  become 
evanescent.  This  will  be  at  once  seen 
by  a  reference  to  the  simple  case  which . 
Peacock*  has  chosen  to  illustrate  the 
method,  vis.,  the  quadratic 

In  this  case  the  coefficient  of 
1 


IS  stated  to  be 


a'      23'4 


+  &C., 


-|.w(f!-..). 


we  can  test  the  correctness  of  the  pre- 
ceding expression,  as  far  as  the  ^eriee 
is  concerned ;  but  the  complete  expres- 


•  Reports  of  ttte  Third  IfMting  of  the  Biitiih 
AMoeiatiOD»  pp.  259, 850. 
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Bion  inToWes  the  series,  and  soaiething 
more ;  and  for  &e  determination  of  thU, 
we  are  fumiBhed  with  no  clue.  If  the 
series  a)one  could  suggest  the  remainder ^ 
the  method  in  question  would  accomp- 
lish the  objeet  proposed,  but  this  is  not 
the  case,  even  in  an  equation  so  simple  as 
a  quadratic ;  it  is  needless,  therefore,  to 
examine  into  its  defects  in  equations  of 
the  higher  degrees. 

What  is  called  by  writers  the  sum  of 
ao  infinite  series,  is  in  general  the  finite 
expression  which  generates  the  series, 
together  with  the  **  something  more" 
already  adverted  to ;  and,  as  before  ob- 
served, except  in  those  cases  where  this 
additional  quantity,  or  remainder,  be- 
comes evanescent,  this  sum  is  always 
erroneous.  If  we  turn  to  the  subject  of 
recurring  series,  in  any  book  on  algebra, 
we  shall  invariably  find  all  the  expres- 
sions for  the  sums  of  such  series  to  in- 
finity to  be  affected  with  this  error. 
And  not  only  is  the  young  student  thus 

-&c. 


1-2 


betrayed  inco  false  condosions,  but  the 
most  experienced  algebraists  are  aft«a 
led  into  very  serious  mistakes.  Thus, 
in  the  profound  and  masterly  "  Report  " 
ahready  referred  to,  the  recurring  aeries, 

1-3 +  6-10  +  15-21 +  fiBC., 

is  said  to  be  i.  This  false  espreieum  for 
the  aum  in  the  work  quoted)  is  dedi^ced 
from  Euler's  Differential  Tbeoreni; 
which  as  I  have  else  where  shown,  iovplfes 
the  same  error  as  that  adverted  to  above.* 

A.  correct  and  easy  method  of  sum- 
ming, to  f»  terms,  the  class  of  series  to 
which  this  example  belongs,  is  suggested 
by  Professor  Graves's  paper  in  the  Phi- 
hsophical  Magazine  for  January  last ; 
or  by  a  paper  in  the  current  Number 
(Feb.,  1849,)  of  that  Journal;  the  sum 
of  any  such  series  to  i^flniiif,  is  evi- 
dently itself  infinite. 

From  either  of  the  papers  referred  to 
we  easily  deduce  that  the  sum  of 
terms  of  the  general  series 

A.(-,r' 


where  A„  is  put  for 


n(n  +  l)...(i»  +  <ii-2) 
1-2....  (m-1)      ' 


in  which 


(1  +  *)' 


.-(A„R,  +  A„_,R.  +  A„_2R,  +  ..,.A,R  ) 


'       l+:r  »  *^»-(l  +  *)«' 

for  the  several  cases  which  come  under 
the  above  general  series  we  could  get  cor- 
rect sums,  to  m  terms,  even  by  tne  me- 
thod of  recurring  series :  this  arises  from 
the  circumstance  tjiat  the  same  error 
enters  twice  in  that  process,  and  by  its 
opposing  influences  neutralises  itself. 

The  example  just  given  suggests  a 
point  of  furtner  interest  to  the  student : 
suppose  we  change  the  sign  of  a;,  and 


R*- 


(-x)'" 


&c. 


(l+:r)» 

seek  the  sura  of  m  terms  of  the  particular 
series 

1  +  2  +  3  +  4  +  &0. 
From  the  abov^  general  form  we  have 
l+23r+3*«  +  4*»  +  &C. 
1  m*-         X* 


(l-x)«"l-*'"(l-*)« 
For  simplicity,   put  m»3,  as   well  as 
«»1 ;  it  is  propable  that  a  learner  might 
then  write 


l  +  2  +  3« 


1^ 

'(l-l>- 


1-1      (1-1)" 


8 
1-1 


which  erroneous  conclusion  would  arise 
from  confounding  the  isolated  zero,  in 
the  denominators  of  the  fractions,  with 
the  zero  of  continuity ;  an  error  which, 
I  am  glad  to  see  from  his  paper  in  the 

l  +  2  +  3  =  ~i_  -3  J^  ** 

{l-xf         1-* 


104), 


last  Number  of  this  Journal  (p. 
so  able  an  analyst  as  Mr.  Cockle,  dis- 
tinctly deprecates.  Restoring  then  the 
general  symbol  a;,  we  have,  in  the  case 
of  m=3, 

^3^*-4^8+j.  ^12,whenj=l, 
(!-*)»  (1-*)'' 


*  ProceedingB  of  the  Royal  Irish  Academy,  Jaa.  1845. 
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1^5 


as  we  fiod  bj  the  ^oeouiion  loetfaod  of 
vanisi^ing  frgctlaaB, 

It  is  obvious  that  we  may  »vm1  our- 
selvei  of  the  formuU  ^  the  MwiiMtion 
of  m  titrms  of  »  Mr«M  ptoceediag  ac- 
cording to  powers  of  m,  with  flgarete 
nsmbens  for  their  Aofifficieiito,  tQ  obtain 


tbf  sommatHKi  ef  •  gi^M  varuetf  of  oliier 
£or«)8 :  a  single  inataDoe  will  auffioieodj 
illustrate  my  meaning. 

If  ve  omU  the  terms  inyolving  R^, 
Rb,  &e.,  we  shall,  Imye  for  the  develop, 
paem  of  (l  +«)(! -«)"•,  the  series. 


ar»-i 


A«jp» 


ll     +  «    1      + 

and,  oonseqnentty,  restoring  the  terms  omitted, 

to  tn  terms,  wilj  be  equal  to  the  expression, 

Jf  we  suppose  11^2,  we  shall  thus  have  the  sum  of  iho  series 


10  m  terms :  if  we  make  «=d,  w^  rfiaU 
have  the  aum  of  (he  s^riep. 

and  so  on 

It  qwy  not  perhaps  be  irrelevant  to 
make  here  a  remark  that  should  have 
been  appended  to  my  short  paper  on 
indeterminate  coefficients,  at  p.  83.  In 
fomming  series  hj  this  method,  the 
BQifoim  praoM^  i«  to  change  in  the  nth 
term  of  the  sericSf  the  n  ioto  n+ 1 ;  and 
to  make  «  like  change  in  the  assumed 
expression  tar  the  sum:  and  then  to 
suDtract,  from  this  latter,  its  original 
valae.  It  would  be  better,  because 
somewhat  easier  and  shorter,  to  leave 
the  nth  term  of  the  series  unchanged ; 
to  change  n  into  n—  1  in  the  assumed 
expression,  to  subtract  the  changed  forn) 


from  the  original,  aQ4  to  equate  the 
romaindcr  with  tne  nth  term  of  the 
ien#s ;  the  trouble  of  efaantfii^  thja  nth 
lerms  Is  tbiMi  Avoided,  and  m  uukoowu 
AoeAcients  ans  m  easily  deternuMMi  «& 
upon  the  old  pian. 

I  have  only  Airdior  to  add,  that  I  have 
not  had  an  opportunity  ef  ooBsultiDg 
Murphy's  original  paper;  and  have 
taken  the  version  of  his  method  from 
subsec^uent  writers.  Of  Murphy's  superior 
analytical  talents,  I  entertain  the  same 
estimate  which  every  one  entertains  who 
can  form  ao  ppinioQ  of  tbem|  and  I 
have  here  ventured  tp  comment  upon  his 
rule  for  solving  equations,  solely  for  the 
purpose  of  showipg  to  the  young  alge- 
braist the  necessity  for  oau^n  in  dealing 
with  series. 

Belfast,  February  7, 1849. 


A  LBARNsp  L0B.D  ih  re 

nke  Biff  hi  Hononmble  hord  B m  to 

O «  H s,  Etg.  M,P.* 

Bellamy's,  34  p.m. 
Dear  Mr.  H—- *>-n,<— I  am  jnst  coma  from 
the  Privy  Cenneilp  wher«  we  have  been  all 
day  eeoained  wi&  the  appycation  of  one 
Hardy,  for  a  prolon^atloii  of  a  patent  which 
he  obtained  some  years  ago  for  a  railway 
carriage  axle*  The  superiority  of  this  axle 
ovar  every  otb«r  bean)  oft  before  or  since, 

*  Uoir  w  WfOB  by  tbia  I«tUi  it  U  not  v^rth 
wblle  explaining,  since  all  that  the  reader  Is  likely 
to  care  about  ia  ita  genulneneu ;  and  of  this  no  one 
vbo  Jfa4s  It  can  be  in  sAy  (loub$. 


ha&dt's  patent  axle. 
was  demonstrated  beyond  all  possibility  of 
doubt.  Nothing  could  be  mora  entirely 
satisfttttoiy  than  the  experiments  exhibited 
in  the  presence  of  the  Coiuail.  Prodigious 
weights  were  laid  on  the  axle  withont  Its 
evincing  the  least  symptoms  of  fracture.  (I 
proposed  to  C  ■■  -1  to  add  his  weight, 
and  I  won't  say  what  might  then  have  been 
the  case;  hot  he  wouldn't— sour  and  suriy, 
ss  usual.  As  it  was,  the  result  was  as  I  tell 
yon.)  Shocks,  too,  of  the  most  startlhig 
suddenness  and  crashing  magnitude  were 
given  to  carriages  fitted  with  thin  azlc^  but 
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no  braaking"— no,  nothing  of  tbe  lort.  Bend 
the  axle  did,  into  a  lemicircolar  shape,  but 
it  still  held  fSut  hold  of  the  wheels,  as  if  it 
defied  all  the  powers  of  earth  to  sunder 
them.    I  heard  C  1  whisper  that  it 

would  be  better  it  should  break  than  do 
that,  sinoe  the  collapse  of  the  axles  would 
draw  the  wheels  off  the  rails.  But  "  plain 
John,"  as  you  will  readily  see,  knows  no- 
thing of  mechanics,  and  very  prudently 
leaTes  these  things  to  me—"  the  oldest  ma- 
thematician" (alack  1)  alive.  What  more  can 
you  possibly  want  in  an  axle,  than  that  it 
won't  break,  do  what  you  will?  Much 
•struck  with  this  peculiar  and  extraordinary 
feature  in  Hardy's  inyention,  I  suggested 
(aside)  to  my  excellent  friend,  H     ■      11 

(M  D 1),    that    his    client 

should — refersing  the  celebrated  words  of 
tfie  late  Iiord  CliTe— take  for  his  motto 
these:  ** Me  Jleetat  non /ra9tga»."  (Yon 
don't  know  Latin,  H  ;  but  the  same 

learned  friend  who  translated  for  your  good 
lady  the  words  "bijoutene"  and  *'veriu" 
(into  Hgotry  and  viriue,)  will  tell  you  what  I 
mean.)  Howeter,  to  come  back,  dear  Mr. 
H  ',  to  the  purpose  of  my  now  writing 

you ;  it  was  proved  in  evidence  before  us, 
that  admirable — all-sufficient  —  everything- 
to-be-desired— as  this  axis  is,  you  railway 
gentlemen  won't  adopt  it,  and  that  this  in- 
genious man  (Eburdy),  who  lacks  but  your 
permission  to  be  one  of  the  greatest  possible 
benefactors  to  his  country,  is  a  loser— a  sort 
of  fool  gwHid  Aoc— for  his  pains.     Mr. 

H^— ,  Mr.  H ,  this  is  very,  very  wrong. 

I  am  shocked  to  think  that  there  should 
exist  anywhere  such  stolid— such  iron— such 
granite-hearted  indifferenoe  to  the  interests 
of  the  public  and  the  claims  of  humanity. 
Do  you  know,  Sir,  to  what  pains  and  penal- 
ties you  gentlemen  of  the  railways  expose 


yourselves  ?  I  will  tetl  you.  The  punish- 
ment due  to  MANSLAUOHTm  for  every  life 
destroyed  by,  or  through,  or  on  aceoant  of, 
or  eonsequent  upon  broken  axles.  A  heavy 
pecuniary  solatium  for  every  limb  lost,  or 
other  bodily  injury  caused  by  your  prepoa- 
terous  preference  of  the  unsafe  for  tiie  ssfe— 
the  bad  for  the  good — the  life-destroying  for 
the  life-preserving — the  dagger  for  the  shidd. 
Knowing  well,  as  you  all  do ,  that  there  has  been 
an  axle  invented  which  nothing  can  break, 
you  wickedly  persist  in  using  sixles  of  a  sort 
which  are  breaking  every  day,  and  causing 
a  lamentable  loss  of  life  and  amount  of  per- 
sonal injury  to  her  Bfajesty's  liege  subjeeta. 
The  afUnuu  injuriandi  is  dear  —  as  clear 
as  anything  can  be  to  the  optics  of  men 
not  utterly  blinded  by  the  grossest  igno- 
rance or  most  revolting  avarice.  If  coro- 
ners and  coroners'  juries  would  only  be 
guided  by  me,  the  first  inquiry  in  all  foture 
inquests  on  the  bodies  of  persons  killed  by 
the  breaking  of  axles  shoidd  be— Was  it  a 
Hardy's  axle  ?  And  if  the  answer  should 
happen  to  be  in  the  negative,  a  verdict  ought 
at  once  to  be  returned  of  *'  Manslaughter  " 
against  the  whole  body  of  Directors  of  the 
particular  line  on  which  the  accident  ooenr- 
red — even  though,  my  dear  Mr.  H— — , 
the  chief  of  these  directors  should  be  the 
'*  Railway  King  "  himself.  It  just  occurs 
to  me,  however,  that  this  is  a  view  of  the 
matter  which  I  may  better  dispose  of  from 
iiY  PLACE  IN  THE  LORDS ;  there  I  may  ring 
a  peal  which  shall  be  hesrd  from  one  end  of 
the  kingdom  to  the  other.  And  so,  dear 
Mr.  H— — ,  in  haste  to  catch  an  opportn* 
nlty  before  the  House  rises,*  I  remain, 

Dear  Mr.  H (in  re  Hardy), 

Your  affectionate  friend, 

V  X  and  B -m. 


HYDROSTAIC  ENOmK. 


Sir,  — In  your  Journal,  some  few 
vreeks  ago,  there  was  an  account  of  a 
"  Hydrostatic  Pressure  Engine."  I  was 
much  surprised  to  see  so  imperfect  a 
metjiod  proposed  whilst  we  have  such  a 
beautiful  model  in  the  steam  engine  to 
copy  from. 

11  was  there  proposed  that  a  column 
of  water  should  act  on  the  piston  from 
beneath,  and  that  when  the  piston  had 
arrived  at  the  top  of  the  cylinder,  the 
positions  of  the  valve  should  be  changed 
so  as  to  form  an  outlet  or  waste  pipe  for 
the  escape  of  the  water  contained  m  the 


cylinder.  So  far  good ;  but  the  inventor, 
aware,  no  doubt,  of  the  effect  of  the 
pressure  of  the  atmosphere  upon  the 
waste  pipe,  proceeds  very  absurdly  to 
overcome  diis  dififtculty  by  continuing 
the  outlet  or  waste  pipe  downwards  a 
distance  of  30  or  3d  feet.  Why,  the 
only  effect  of  the  33  feet  of  prolongation 
would  be  to  get  rid  altogether  of  the 
water  contained  in  the  cylinder. 

I  have  a  plan  of  my  own  for  a  water 
engine  ^to  supersede  water-wheels), 
which  I  believe  to  be  of  a  more  reason- 
able  sort    I  propose  taking  the  cylinder 


nl^' J^in^L^'^Ji,  !?^t?i  S^  eccentric  author  of  this  letter  did  sty  on  tWs  lubjact  in  the 
uoute,  see  aauy  papers  of  the  16th  Fehrnaiy. 
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of  a  stetm  engine  as  a  model,  with  its 
slide  Talve,  port  holes,  and  waste  pipe ; 
the  position  of  the  slide  valve  to  be 
changed  suddenly  when  the  piston  arrives 
at  either  the  bottom  or  top  of  the  cylin- 
der; the  port  holes  for  admission  of 
water  to  be  msde  much  lai^er  than  those 
for  a  steam  cylinder,  and  likewise  the 


waste  pipe.  In  the  annexed  figure,  AA 
are  the  port  holes  for  admission  of  water, 
and  B  tne  waste  pipe.  It  will  be  seen 
from  the  slcetch  that  the  water  not  only 
exerts  a  pressure  beneath  the  piston  (as  in 
the  ''hydrostatic  pressure  engine"),  but 
also  above  the  piston ;  therefore  doing  away 
with  the  necessity  of  a  pipe  33  feet  deep. 


I  have  made  the  following  rough  cal- 
eolation  of  the  results  of  an  overshot 
water-wheel  and  a  hydrostatic  engine  on 
my  plan,  assigning  all  minute  fractions 
to  tne  side  of  the  water-wheel.  The 
comparison  was  made  between  an  over- 
shot water-wheel  18  feet  in  diameter  with 
20  feet  fall  from  above,  and  founded  on 
the  data  furnished  by  Brewster's  edition 
of  "  Ferfi^uson's  Mechanics."  I  found 
the  wheel  would  equal  about  11|  horses 
power.'  Then  calculating  the  power  of 
a  hydrostatic  engine  that  should  expend 
the  same  quantity  of  water  in  making  one 
revolution  as  the  water-wheel  would  do 
in  one  revolution,  I  find  that  the  hydro- 
statio  engine  would  be  equal  to  about 
25^  horses  power,  or  to  more  than  two 
soch  wheels.  These  results  I  obtain  in 
this  manner : — 

Suppose  the  water-wheel  to  be  18  feet 
diameter,  with  20  feet  fall  of  water  from 
above;  the  velocity  of  fall  at  top  of 
wheel » 38*86  feet  per  second ;  velocity 
of  such  wheels  11*95  feet  per  second; 
number  of  revolutions  per  minute— 12*68. 
Suppose  the  wheel  has  50  buckets,  and 
Uiat  each  bucket  contains  6  cubic  feet  of 
water;  quantity  of  water  expended  in 
one  lerolntion  «  300  cubic  feet ;  800  cubic 
fcets  18,750 lbs.,  or  8  tons,  7  owt.,  Iqr., 


18  lbs. ;  quantity  of  water  expended  in  a 
minute  =  104  tons,  12cwt.,  2qrs  ,  15 lbs.; 
only  about  one-fourth  the  quantity  of 
water  expended  in  one  revolution  is  really 
effective =74  cubic  feet,  or  4,625 lbs.; 
circumference  of  wheel = about  57  feet; 
57  feet  x  number  of  revolutions  per  mi- 
nute =726  feet  space  passed  through  per 
minute;  4,625 lbs. x 726 =3,851,750 lbs. 
raised  one  foot  high  per  minute,  or 
about  llf  horses  power. 

Suppose  the  engine  to  expend  the 
same  quantity  of  water  in  the  same  time 
as  the  water  wheel.  Then  a  cylinder  to 
contain  300  cubic  feet  of  water  at  two 
strokes,  of  5  feet  each  stroke =30  feet 
superficial  at  base ;  diameter  of  water- 
wheel,  18  +  20;  height  of  fall=d8  feet, 
38x30;  base  of  cylinder  =1,140  cubic 
feet,  or  71,625  lbs.  pressure  on  piston. 
But  the  average  pressure =66,562  lbs., 
or  29  tons,  14  owt.,  1  qr.,  6  lbs.  As 
length  of  stroke  is  to  circumference 
10  :  16,  so  will  be  the  real  effective  power 
to  66,562.  Real  effective  power=41,600 
lbs.,  or  18  tons,  11  cwt.,  2qrs.,  2  lbs. 
Reducing  the  above  to  horses  power = 
8,320,000  lbs.  1  foot  high  per  minute,  or 
25^  horses  power.   I  am.  Sir,  &c., 

Gao.  C.  Wakebn. 

Jan.  15, 1849. 
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LB^DSir  gHDT  AND  FaWLIN6-PJKCK9. 

Of  the  origin  of  small  leaden,  or  dropped 
0bot — perhapa  the  atmplest,  and  eertaialy 
the  moat  purely  pbiloaophical,  of  manufac- 
tures—little  or  nothing  is  known.  This  is 
to  be  regretted,  for  a  knowledge .  of  the 
thoughts  and  circumstances  that  fed  to  and 
attended  its  deTclopment,  would  have  been 
exceedtnglj  interesting. 

In  other  departments  of  metallurgy,  work- 
men toil  with  many  tools,  to  mould,  cast, 
turn,  hammer,  and  file  substances  into  de- 
sired forms  ;  but  the  modem  shot  maker,  as 
if  soaring  in  science  above  his  neighbours, 
as  well  as  operating  over  their  heads,  mounts 
a  tower,  and  listlessly  pours  his  metal  into 
free  space,  confident  that,  as  it  falls,  Nature 
will  break  and  mould  it  into  the  form  he 
wants,  while  he  stands  looking  on.  Nor  is 
he  disappointed.  By  the  same  law  that 
spherules  of  dew,  of  hail,  and  rain  are 
shaped,  shot  is  made — the  law  by  which  the 
materials  of  the  sun  and  moon,  the  globe.we 
inhabit,  and  all  the  mightiest  and  minutest 
orbs  whirling  through  the  heavens,  were 
gathered  round  their  common  centres.  Of 
creation's  paramount  influence,  and  its  ope- 
rations in  space,  what  more  beautiful  illus- 
tration I  The  artist  imitates  his  Maker ;  for 
of  what  is  the  universe  composed,  but  of 
various  sised  shot,  dropped  from  the  hands 
of  the  Deity  ? 

The  facility  with  which  streams  of  metal 
are  changed  in  this  way  into  spheres,  the 
accuracy  of  outline,  and  beauty  of  finish 
attainable,  are  remarkable.  But  for  imme- 
diate  oxidation,  the  surface  of  the  globules 
would  be  smooth  and  bright,  as  those  of 
water  or  (quicksilver.  Whether  the  inven- 
tion came  in  with  the  match -lock  from  the 
East,  or  is  a  European  one,  has  not,  that  I 
am  aware  of,  been  ascertained.  Some  per- 
sons have  supposed  that  Watts,  of  Bristol, 
who  patented  a  process  for  making  it  in 
1 782,  was  the  first  maker  ;««>a  great  mistake. 
His  mode  differed  in  nothing  from  the  an- 
cient one,  except  in  dropping  the  fused 
metal  from  greater  elevations  than  had  been 
the  previous  practice.  '*  For  small  shot,'' 
he  «ays,  **  ten  feet,  and  for  the  largest,  150 
feet,  or  more/'     Sipe  Rep,  Artt,  III.,  1795. 

That  this  missile  was  an  early  accompa- 
niment of  portable  fire-arms  is  pretty  evi- 
dent ;  but  the  date  of  its  appearance,  and 
the  name  of  its  author,  are  under  a  doud. 

That  primitive  muskets  were  devised  to 
kill  men,  and,  for  a  while,  confined  to  that 
purpoee,  is  prooable ;  but  their  applieation 
for  destroying  smaller  game  was  too  obvious 
to  be  overlooked.  B«okman  says  they  were 
too  long  and  heavy  to  be  fired  without  a 
prop,  aad  wwe  first  used  in  war  at  the  siege 
of  Parma,  in  1521.  Not  so.  Edward  IV. 
had  300  nemingt  in  hia  Mrvioei  armed  wit]} 


theip,  in  1471.  They  formed  part  of  tiie 
armament  of  Columbus ;  and  further,  sol- 
diers are  repeatedly  figured  in  the  aot  of 
firing  hand-guns,  without  rests,  and  with 
trigger-locks,  taking  sight,  and  handling 
them  like  modern  troopf,  in  the  German 
translation  of  Vegetios.  {Bnffurt,  1511.) 
They  appear  there  as  common  as  artillery, 
of  which  greater  varieties  are  pourtrayed 
than  are  now  in  use. 

There  is  a  passage  in  Petrarch's  **  Phi^ 
ricke  against  Fortune,** — ("  Englyshed  by 
Thomas  Twynne,"  Lond.,  1579),  which 
implies  that,  in  his  day,  they  were  common. 
He  died  in  1374.  It  occurs  in  the  48th 
dialogue,  when  **  Reason,"  remarking  on 
personal  arms,  says : — 

"  A  fathtr  can  leave  none  other  inherit- 
ance to  his  Sonne  than  he  hath,  to  wyt :  his 
bowe  and  arrowea,  his  piece,  his  shielde,  his 
swoorde  and  wane,  and  that  also  which 
maketh  up  the  game,  his  golden  spnrres.*' 

Now  piece  was  the  old  technical  name  for 
portable  guns  ;  hence,  as  their  varieties  in- 
creased, arose  "  Wall  Pieces,"  '<  Birdmg 
Pieces,"  "  Fowling  Pieces." 

The  99th  Dialogue  is  '*  On  Engines  and 
ArtUierie."  One  passage,  though  not  relat- 
ing to  the  specisl  object  of  this  paper,  ia 
worth  extracting. 

'*  Jop, — I  have  Snnumerabl*  engines  and 
artillerie. 

"  Re€uon.^-lt  is  marueyle,  but  thon  hast 
also  pellets  of  brasse,  which  are  tfarowne 
foorth  with  terrible  noyse  of  fire.  Thon 
miserable  man,  was  it  not  yenough  to  heare 
the  thunder  of  the  Immortal  God  from  hea- 
ven ?  O,  crueltie  joyned  with  pryde  !  Prom 
the  earth,  also,  was  sent  forth  unimitable 
lightning,  with  thunder,  as  Virgil  sayth, 
which  the  madness  of  men  hath  counter- 
feited to  do  the  like :  and  that  which  was 
woont  to  be  throwne  out  of  the  cloudes,  Is 
now  throwne  abrode  with  a  woodem  [?]  in- 
strument, but  of  a  denylish  deniee,  wliioh, 
as  some  suppose,  was  inneiited  by  Archi- 
medes, at  what  tyme  Marcellns  beai^gad 
Syracuse.  Howbeit,  he  devised  it  to  the 
extent  to  defend  the  iibertie  of  his  dtisans, 
and  to  auoyde  or  defende  the  destruction  of 
his  country,  which  you  now  use  to  the  snb- 
jection  or  subuertion  of  free  people.  TAit 
plague  qf  late  dayee  was  but  rare,  insomodi 
as  it  was  behelde  with  great  woonder,  but 
now,  as  your  myndes  are  apt  to  leame  the 
worst  thyngs,  so  it  is  as  common  as  any 
other  kind  of  munition.** 

This  extract  removes  all  donbt  respect- 
ing the  **  Crakys  ^f  War,**  alleged  to  have 
been  employed  in  1327,  by  Edward  III.,  In 
Scotland,  and  Bobsaqusntly  at  CrsscL  Chan- 
oer  speaks  ftmiliariy,  too,  of  gonnes. 

Handguns,  appsrently  with  matehloofcs, 
were  in  use  by  English  gentlemen  and  yeo- 
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HMOf  uuda  Hanrj  VII.,  and  miut  hare  been 
rather  exteasiyel/  used  m  fowUn|^,  and  kiU- 
ing  amaU  anjmala,  siaeea  striogent  Game 
h^w,n9M^d  m  the  «iztfa  yearpf  HeDrjrVIII., 
rqieaZB  forqier  atatutes  toacbiD|f  shooting 
with  croaabowa  aod  h^uid  gupa,  and  enacta 
thftt  whoever  keepi  in  hu  hoiue,  or  ahoota 
with  a  i^d  gon,  ^hall  forfeit  it,  and  pay 
•<  ten  poonda  for  everf  aboQt/'  unleas  he 
baTe  a  yearly  Incoiue  pf  three  hundred 
narka. 

In  the  33rd  year  of  H^or^  VIII.,  fre«h 
recnktiooa  were  ipade  respecting  "hand 
j^mu,  hagbtttf,  or  demy-hakes."  The  for- 
iner  were  to  be  a  yard  long,  the  latter  three 
qa^rtert.  Jhi^  preamble  states  that  people 
went  abont  with  *'littl|B  short  gnna,  and 
little  hagbnta,  famished  with  gunpowder, 
fire,  aad  touch/'  All  persons  were  prohi- 
bited to  kill  fofrl  and  deer  with  them,  except 
^ach  persona  99  were  worth,  in  lands,  a  hon- 
dred  pounds  yearly.  One  section  appliea  to 
the  makerg  of  them.  From  the  expression 
"  fire  and  touch,'*  it  would  seem  that  the 
flint  lock  was  not  then  known,  or  but  little 
known,  to  Britiah  sportsmen.— (See  Keble's 
Statutes  at  Large,  Lond.,  1681.) 

Up  tp  thU  time  (1542)  there  is  no  intima- 
tion of  dropped  shot,  and  we  are  left  to  con- 
jecton  what  the  missiles  were  which  fowlers 
aaed.  **  Half  shot "  were  in  TOgue,  and 
they,  I  suppose,  were  amall  bulletf  or  buck 
ahot.  It  appears,  howerer,  that  dropped 
shot  waa  Imowp  towards  the  end  of  the 
reign  of  Henry  VIJI.^  siuce  it  is  expressly 
mentioned,  and  by  ita  old  characteristic 
name,  ip  a  law  passed  in  the  second  year  of 
Sdward  YI. 

**  Whereas,  an  act  waa  made  in  the  33rd 
year  of  the  late  King  of  famous  memory, 
lleory  VII I.,  for  some  liberty  to  shoot  in 
hand  guns,  barques,  and}iarquebuts :  by  which 
act  it  was  provided  that  no  person  should 
fhoot  in  any  of  the  above  said  pieces,  but  at 
a  bank  of  earth,  and  not  at  any  deer  or 
fowl,  unless  the  party  might  dispend  an  hun- 
dred pound  by  the  year.  Forasmuch  as  the 
said  act  having  been  devised,  as  it  was  then 
thought,  for  necessary  exercise,  tending  to 
the  defence  of  the  realm,  is  grown  sithen  to 
the  maintenace  of  much  idleness,  and  to 
anch  a  liberty,  as  not  only  dwelling  houses, 
dove-cotes,  and  churches,  are  daily  damaged 
by  the  abase  thereof,  by  men  of  light  con- 
Tenation,  M  that  alio  there  U  groton  a 
euitomahU  manner  qf  shooting  ef  hatl- 
SHOT,  whereby  an  infinite  sort  of  fowl  is 
killed^  and  much  game  thereby  destroyed,  to 
the  benefit  of  no  manf  whereby,  also,  the 
neaning  of  the  said  statute  is  defrauded, 
for  that  the  aaid  use  of  hail  $hot  utterly 
destroyeth  the  certainty  of  shooting,  which, 
in  wara,  ia  much  requisite.  Be  it  therefore 
•naoted,  that  no  person,  under  the  degree  of 


a  Lord  in  Parliament,  sbaU,  from  henceforth, 
ahoot  in  any  hand  gun,  within  any  city  or 
town,  at  any  fowl,  or  other  mark,  upon  any 
church,  bou9e,  or  dove-cote.  Neither  shall 
any  person  shoot  in  any  place  any  hail  shot, 
or  any  more  pellots  than  one  at  one  time, 
upon  pain,"  &c. —  that  is,  a  fine  of  ten 
pounds  for  every  shot,  and  three  montha' 
imprisonment. 

A  second  section  declares  the  above  is  not 
tp  prejudice  the  rights  of  those  allowed  to 
shoot  by  the  33rd  of  Henry  VIII.  —  the 
use  of  "  hail  $hot  excepted,  as,  indeed,  that 
kind  qf  thot  in  the  said  act  wa«  not  meant." 
— {Statutes  at  Large,) 

From  the  last  remark,  the  inference  is 
that  this  shot  waa  introduped  into  England 
— if  not  invented  there— between  1542  and 
1548. 

*  The  objection,  that  the  aub^titutipn  of 
a  number  of  ahot  for  a  single  one,  would 
diminish  the  previous  accuracy  of  aim, 
waa  well  taken.  It  is  doubtful  whether 
modern  sportsmen  equal — ^they  certainly  do 
not  surpass— their  predecessors  in  this  re- 
spect. Shooting  game  flying,  with  the  bow, 
was  quite  common;  but  the  perfection  of 
fowling  waa  to  hit  a  bird  on  the  bill  so  as 
not  to  lacerate  the  body.  This  waa  beating 
the  old  markpman,  who  addressed  an  arrpw 
to  Philip's  right  eye. 

In  the  first  of  James  I.,  cap.  27-^another 
severe  game  l^w— hail  shot  is  forbidden  ty 
be  fired  from  "  hand  guna  or  birding  pieces,'^ 
except  by  persons  duly  licensed,  and  then 
only  to  kill  **  crows,  pyes,  rooks,  ring-doves, 
jays,"  &c.,  "  for  hawk's  meat  only."  Here, 
again,  the  old  hand  gun  is  a  regular  fowling 
piece.  When  Falstaff  proposed  to  hide  him- 
self in  the  chimney,  Mrs.  Ford  told  him  that 
would  not  do,  a^  '*  There  they  always  use  to 
discharge  their  birding  pieces."  The  same 
hero  describes  his  recruits  as  starting  at  the 
report  of  a  caliver— a  sportsman's  gun — 
''  Worse  than  a  struck  fowl,  or  a  hurt  wild 
duck." 

The  oldest  direction  for  making  hail  shot 
that  has  fallen  in  my  way,  dates  no  further 
back  than  the  middle  of  the  17th  century. 
It  ia  professedly  copied  from  previoua  writ- 
ings.   Hie  easential  parts  run  thus  : 

**  Melt  lead  down  in  an  iron  kettle,  skim 
it,  and  when  'tia  so  hot  that  it  begins  to 
turn  greenish,  strew  as  much  fine  powdered 
auripigmentum  (arsenic)  upon  it  as  will  lie 
upon  a  shilling,  to  every  twelve  or  fifteen 
pound  of  lead,  which  then  must  be  stirred 
well,  and  the  auripigmentum  will  flame.  A 
little  may  be  taken  out  in  a  ladle  for  an 
essay,  and  which,  when  reduced  to  a  proper 
heat,  may  be  dropped  into  a  glass  of  water. 
If  the  drops  prove  round,  and  without  tails, 
there  is  auripigmentum  enough  thefrein,  and 
the  temper  of  the  heat  is  as  it  ihoold  be ; 
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but  if  otherwise,  more  auripigmentam  miut 
be  added,  and  the  heat  augmented  till  it  be 
found  right." 

Directions  then  foUoir,  to  pour  the  metal 
through  a  perforated  dish  in  the  usual  way, 
and  to  sort  the  shot  by  means  of  sieves. 

The  most  remarkable  part  of  the  direction 
is  the  short  space  the  metal  fell  through. 
The  perforated  dish  was  *'  placed  on  two 
bars,  or  other  iron  frame,  over  a  tub  of 
water,  about  >%tir  tiicAe^  from  the  water." 
No  wonder  "  the  greatest  care  was  to  keep 
the  lead  at  so  moderate  a  heat,  that  it  be 
not  too  cool  to  stop  the  holes,  nor  too  hot, 
which  will  make  the  drops  crack  and  fly  ;^- 
for  the  cooler  it  is,  the  larger  the  shot  will 
be.  Such  as  will  haye  rery  large  shot,  make 
the  lead  tricle  with  a  stick  oat  of  the  ladle 
into  the  water  without  a  [perforated]  plated' 

It  would  be  difficult  to  point  out  in  the 
reeords  of  the  arts  an  example  of  dulness 
in  old  workmen,  so  gross  as  the  history  of 
hail  shot  exposes.  For  about  240  years 
previous  to  Watts'  improvement,  its  fabri- 
cators dropped  it  close  to  the  vessel  of 
water  prepared  to  receive  it,  while  every 
ounce  they  made,  was  attended  with  embar- 
rassments that  loudly  suggested  a  greater 
fall.  Had  they  melted  the. metal  on  a  se- 
cond floor,  and  poured  it  from  the  window, 
an  amount  of  trouble  and  mortification 
would  have  been  avoided,  whioh  no  one,  not 
^  practically  acquainted  with  its  manufacture, 
can  appreciate.  I  know  not  how  to  account 
for  the  fact,  unless  by  supposing  no  manu- 
factory of  any  consequence  was  established, 
to  supply  the  public,  and  that  sportsmen 
were  in  the  habit  of  making  it  for  them- 
selves. 

That  buck,  or  cast  shot,  sometimes  went 
by  the  name  of  hail  shot  appears  evident. 
In  1594,  some  English  sea  rovers,  under 
James  Lancaster,  took  Pemambuco.  The 
writer  of  the  expedition,  in  Hakluyt,  aays 
their  muskets  were  provided  with  *'  haile 
shot,  which  severely  gauled  the  Indians  and 
Portuguese."  That  this  was  not  dropped 
shot,  appears  from  his  next  sentence,  *'  And 
this  is  to  be  noted,  that  there  was  both  the 
horse  and  his  rider  slaine  with  one  of  these 
shot."— ^om  the  Franklin  Journal 


ON  THB  ILASTICITY  AND  STRINGTH  OP  SPI- 
RAL 8PRIN08,  AND  OP  BARS  8UBJBCTRD 
TO  TORSION.  BT  JAUR8  THOMSON,  JUN. , 
U.A.,  COLLSOB,  GLASGOW. 

[Ftom  the  Cambridgt  and  Dublin  MathemaUcal 
Journal^  Nov.,  IMS.] 

A  spiral  spring  of  the  most  usual  kind 
consists  of  a  long  bar  or  wire,  generally  of 
a  circttlar  section*  eoiled  up  into  the  form  of 
the  thread  of  t  screw. 

For  the  purpose  of  attaining  precision  in 
peaking  of  socfa  springs,  the  following  defi- 


nitions and  preliminary  explanations  will  be 
useful.  The  curve  in  which  the  centres  of 
all  the  sections  of  the  bar  are  situated,  may 
be  called  the  spiral  axis  of  the  spring.  This 
lies  in  the  surface  of  a  cylinder,  the  axis  of 
which  may  be  called  the  hngiiudinal  axis 
of  the  spring.  The  angle  which  the  spiral 
axis  makes  with  a  plane  perpendicular  to 
the  longitudinal  axis,  may  be  called  tiie  ra- 
elhiatim  of  ths  coil  or  qf  ike  spiraL  Each 
end  of  the  bar  is  bent  in  such  a  way  that  the 
force  applied  to  elongate  or  compress  the 
spring  may  act  in  the  longitudinal  axb.*  In 
what  follows,  unless  the  ooatrary  be  sped* 
fled,  the  spxiag  may  be  supposed  to  be  sus- 
pended by  one  end,  the  force  applied  being 
one  of  tension,  produced  by  a  weight  hong 
at  the  lower  end. 

The  elasticity  and  strength  of  spiral 
springs  have  not,  so  far  as  I  am  aware,  been 
hitherto  subjected  to  scientific  investigation ; 
and  erroneous  ideas  are  very  prevalent  oa 
the  subject,  which  are  not  unfrequentiy  ma- 
nifested in  practice  by  the  adoption  of  forms 
very  different  from  those  which  would  afford 
the  greatest  advantages.  Having  had  occa- 
sion to  construct  some  spiral  springs  whkdi, 
in  their  elasticity,  strength,  and  dimensions, 
should  fulfil  certain  definite  conditions,  I 
was  led  to  seek  for  principles  to  guide  me  in 
determining  the  forms  and  dimensions  b«8t 
adapted  to  accomplish  the  ends  desired. 

With  this  view,  the  first  matt^  to  be  con- 
sidered was  the  exact  nature  of  the  strains 
which  act  on  the  yarious  parts  of  a  apiral 
spring ;  and  the  whole  subject  became  at 
once  simple,  as  soon  as  I  perceived  that  the 
only  strain  which  produces  a  sensible  effect 
is  one  of  torsion,  acting  alike  on  every  part 
of  the  coiL  To  render  this  dear,  let  us 
consider  any  section,  P,  of  the  bar,  made  by 
a  plane  passing  through  the  longitudinal 
axis,  AB.  Now,  when  a  weight,  w,  is  sus- 
pended at  B,  the  forces  transferred  from  one 
side  to  the  other  of  this  section  consist  of  a 
couple  whose  force  is  w,  and  whose  arm  is 
the  distance,  PC,  from  the  centre  of  the 
section  at  P  to  the  line,  AB,  together  with  a 
force,  19,  parallel  to  AB,  tending  to  make 
the  one  side  of  the  section  slide  upon  the 
other  in  the  direction  of  the  longitudinal 


•  In  ilut,  even  if,  in  the  constnxetlon  of  the 
spriDg,  this  matter  has  not  been  attended  to,  and 
the  ends  of  the  bar  fonnlng  the  poinu  of  appUeatkm 
of  the  opposite  forces  have  not  been  pieced  in  the 
loDgitadinal  axis ;  immediately  on  a  tensile  force 
being  applied,  the  spring  will,  if  it  be  of  consider- 
able length,  adjust  itself  so  that  the  fon»winact 
In  that  axis,  except  in  the  neighbourhood  of  the 
two  ends.  At  those  parts  the  spring  will  be  weaker 
than  towards  the  middle:  and,  if  the  force  be  suf- 
ficient to  induce  a  permanent  alteration  on  ita  form, 
this  change  will  commence  by  the  ends  assnming 
forms  of  greater  resistance,  the  longitudinal  axis 
approaching  more  yearly  to  the  line  of  aetioa  of  tbe 
forces. 
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The  effect  of  thii  force  must  be  ez- 
tfviiielx  BBiall,  in  iMt,  eranetceiit,  compered 
to  that  of  the  oovple ;  and  the  force  may, 
tfaerafoiOy  be  neiplectod,  eepedally  when  the 
ooeffidents  for  the  elasticity  and  strength  of 
the  material  are  determined  in  the  way  whldi 
will  be  hereafter  pointed  out.  The  slight 
^eviaftioa  of  the  aboTC-mentioned  section  of 
the  bar  from  a  drde  due  to  the  inclination 
of  the  spiral,  may  also  be  neglected  in  the 
Oeory,  as  the  minute  inflaence  which  it  may 
have  will  also  be,  in  a  great  degree,  corrected 
by  the  mode  of  detenAining  the  coeffi- 


Let  Bowr  be  the  radins  of  the  bar ;  I,  the 
total  length  coiled  np ;  a,  the  radius  of  the 
eoO,  or  tibe  dHstance  from  the  longitndinal  to 
the  spiral  axis ;  w,  any  weight  which  may 
be  hong  on  the  spring;  e,  the  elongation 
corresponding  to  that  weight;  and  e  the 
angle  throvgh  which  a  bar  composed  of  the 
same  ssbstance  as  the  spring,  haying  its 
length  and  radios  each  nni^,  is  twisted  when 
rabjeeted  to  a  unit  conple.  This  quantity, 
$,  asay  be  called  the  coefficient  of  deflexion 


ijr=-^ 


Q> 


by  torsion  for  the  snbstance  of  which  the 
bar  is  composed. 

Let  the  spiral  part  of  the  bar  be  sup- 
posed to  be  straightened  out,  and  let  the  bar 
be  supposed  to  be  placed  with  one  end  fixed 
at  A  D ;  and  with  a  couple  applied  at  the 
other  extremity  by  means  of  a  weight,  equal 
to  Wt  suspended  at  B,  and  a  force  in  the 
line  E  F  equal,  parallel,  and  opposite  to  that 
of  w ;  the  arm'  of  this  couple  being  equal  to 
«,  the  radius  of  the  coil. 

Now  it  can  be  shown  that,  in  bars  sub« 
ject  to  torsion,  the  angle  of  torsion  is  pro- 
portional to  the  length  of  the  bar,  to  the 
couple  applied,  and  ioTersely  to  the  fourth 
power  of  the  radius  of  the  bar.  Hence  the 
angle  of  torsion  in  the  present  case,  or  the 
angle  described  by  E  B,  in  passing  from  its 
natural  position  to  one  of  equilibrium  with 
the  couple  wa  is 

Hence,  the  space  mored  OTcr  by  a  point 
at  a  distance  c  from  the  centre  is 

-^— . 

Now  a  little  consideration  will  show  that 
this  space  most  be  equal  to  e,  the  elonga- 
tiosi  of  the  spiral  spring  due  to  the  applica« 
tion  of  the  weight  w.    Hence  we  have 

*'»^ (1). 

This  equation  involres  the  conditions  of 
the  ehutieiiy,  or  the  9t\ffnM9  of  a  spring  as 
compared  with  its  dimensions,  and  the  sub- 
'  stance  of  which  it  is  composed.    We  will 

*  As  these  principles  regarding  torsfon  have  been 
laid  down  In  yarious  works  on  Mechanlca  and  En- 
gineering. I  heve  take  them  for  granted.  The 
methods  of  deducing  them  have,  nowever,  been 
insulOcient,  as  it  has  been,  tacitly  at  least,  assumed 
that  all  the  elements  in  the  section  of  a  bar  are 
free  from  strain  when  the  bar  as  a  whole  is  Ave 
IVom  external  strain ;  since  it  is  assumed  that  when 
the  bar  Is  twisted  to  any  extent  less  than  that  which 
would  strain  its  circumference  to  the  utmost,  any 
'  equal  elementa  of  its  section  undergo  strains  pro- 
portional to  the  distances  of  the  elements  from 
the  centre.  It  seldom  occurs,  however,  that  the 
real  condition  of  a  bar  is  in  accordance  with  this 
assumption;  fbr  I  llaTe  shown  in  the  preceding 
paper  that  the  Tarious  partioles  of  materisds  usually 
exist  under  great  strains  in  opposite  directions, 
which  are  in  equiHfarlnm  with  one  another.  The 
eonolusions  which  had  preriously  been  derived  are, 
however,  In  themselves  correct;  and  in  a  note  to 
the  paper  Just  referred  to,  I  have  supplied  the  step 
which  was  wanting  in  tbe  proof  by  showing  that 
the  angle  of  torsion  of  a  bar,  or  in  other  words,  its 
stiffbess,  is  not  influenced  by  the  presence  or  absence 
of  internal  opposing  strains  among  its  particles; 
although  the  ease  is  very  diiRsrent  with  regard  to  the 
ultimate  strength  of  the  bar,  which  is  materially 
altered  by  changes  in  those  strains.  From  this  it 
follows  that  the  coefficient  for  the  stiffness  or  de- 
flexion of  a  bar  composed  of  a  given  substance  has 
but  one  value,  while  that  for  its  ultimate  strength 
may  have  various  valoM.  Of  this  more  will  be  said 
in  what  follows. 
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next  proceed  to  those  of  its  strength  tod 
its  power ;  or,  in  other  words,  we  wiU  enter 
on  considerations  connected  with  the  greatest 
weight  which  it  can  snpport,  and  the  space 
tht-oQgh  Which  it  can  be  elongated  wttbont 
ruptare  or  permanent  alteration. 

In  addition  to  the  notation  given  above  t 
--Let  W  be  the  greatest  weight  which  the 
spring,  if  its  particles  are  all  relaxed  when 
it  ik  not  loaded,  can  bear  without  taking  a 
set ;  E  the  greatest  elongation,  that  namely 
which  corresponds  to  W;  /i  the  ntmost 
conple  producing  tot-sion  which  can  be 
resisted  by  a  bar  whose  radius  is  unity,  com* 
posed  of  the  same  stibatanoe  as  the  spring, 
and  having  its  particles  at  various  distances 
from  its  centre  free  from  mutual  opposing 
strains  when  it,  as  a  whole,  is  subject  to  no 
strain.  In  the  preceding  paper,  '*  On  the 
Strength  of  Materials,"  I  Showed  that  the 
utmost  conple  which  can  be  resisted  by  the 
bar  will  vary  with  the  internal  arrangement 
of  the  particles  f  its  greatest  value  being  § 
and  its  least  f  of  its  mean  value»  whichf  in 
the  bar  whose  radius  is  unity,  has  just  been 
denoted  by  /i.  Any  value  of  this  couple, 
different  fh>m  the  mean  one,  adapted  to  a 
partieolar  arrangement  of  the  partielest  may 
be  denoted  by  fi%  and  the  utmost  weight 
and  elongation  in  a  spring  having  a  similar 
arrangement  may  likewise  be  denoted  by 
W  and  E'.  It  will  readily  be  seen  that  n 
is  to  be  regarded  as  the  coefficient  for  any 
given  substanoe,  of  the  utmost  strength  of 
a  cylindrical  bar  composed  of  it  to  resist  tor* 
sion,  when  the  particlei  of  the  bar  hat« 
been  so  arranged  that  they  may  be  all  re- 
laxed when  the  bar  is  free  fiK>m  external 
strain.  It  must,  however,  be  remarked  that 
fi  would  still  represent  the  strength  of  the 
bar,  even  though  there  were  9ome  mutual 
opposing  strains  among  the  particles,  pro- 
vided that  the  particles  at  the  circumferenoe 
be  relaxed  when  the  bar  is  free  from  external 
strain;  and  that  none  of  the  internal  parti- 
clea  exist  under  so  great  displacements  from 
their  positions  of  relaxation ,  as  to  oeeasion 
their  being  strained  to  the  utmost  sooner 
than  the  particles  at  the  drcomfereDce, 
during  the  Iwistinc  ^  the  ban 

If  now,  in  the  formula  h'^^'7rfir*,f6t  the 
strength  of  a  bar  when  it  is  of  Ito  mean 
amount,  whieh  was  proved  id  the  paper  be- 
fore Inferred  to,  we  take  ^^  l*  L  will  beootne 
what  we  have  denoted  by  /x.  Hence  n  »  ^trfj, 
and  the  formnla  becomes  L,  or  the  utmost 
oottple,«a^f**. 

Again ;  since  W  Is  the  utmost  Weight,  and 
a  the  arm  at  which  this  aota^  the  utmost 
couple  may  alao  be  expressed  by  Wtf .  Henoe 
Wtf=^r*,  and 


The  greatest  elongation  of  which  tSie 
spring  can  admit  will  be  found  by  aubftt- 
tuting  in  (1 ),  W  for  w  and  E  for  e. 

To  justify  us  in  making  this  substitution, 
it  must,  however,  be  here  remarked  that,  in 
ordinarily  formed  spiral  springs,  the  elonga- 
tions continue  proportional  to  the  weights 
added,  even  up  to  the  very  greatest  that  can 
be  resisted.  This  fact  I  liave  myself  ob- 
served by  an  experiment  oondB<ied  widi 
considerable  care,  and  in  which  any  deviation 
from  tiie  foregoing  relation  whieh  may  have 
existed,  was  less  than  the  inaceuradea  of 
observation.* 

Now,  by  making  the  substitution  above 
indicated,  of  W  for  w,  and  £  for  e,  in  (I) 
we  obtain 


E=0' 


iWa« 


.(3), 


which,  by  (2),  may  be  put  in  the  following 
form, 

E^eJL (4). 

r 

{To  be  concluded  in  our  next^) 


w^nL. 


.(«). 


■rrLOviA  rmaM. 
Blr,-^The  effluvia    trap  represented  in 
your  Journal  of  last  week,  was  invented  by 
me,  and  registered  (No.  1519),  I  think,  la 
August  last. 

I  am,  Sir,  youts,  kc,, 

Joatt  pHiLira. 
1,  Greek- street,  February  14,  I84ff. 


sPBCiriCATiONS  it  E7(0LiaH  PAttam  SK- 

nOLLKD     DURING     THE    WBBK,    BMHtl^O 
PmiDAT,  FEBBUABT  16. 

Samuel  Lees,  Park  Bridge,  Lancaster, 
iron  merchant  Fbr  certain  improvememt9 
in  the  manufacture  qf  malleable  iron* 
Patent  dated  August  8,  1848. 

These  improvements  refer,  Ist,  to  the 
piling,  and  2nd,  to  the  rolling  of  malleable 
iron. 

1.  Instead  of  piling  the  flat  bars  horiB«n- 
tally,  as  has  hitherto  been  customary,  the 
outside  of  the  fagot  is  composed  of  fiat  bare 
dovetailed  or  overlapped,  and  placed  at  right 
angles  to  each  other.    The  inside  of  the 

*  From  this  two  distinct  conclntions  may  he  in- 
ferred :  1st.  That  the  angle  of  torsion  of  a  bar  ooo- 
tinues  proportional  to  the  applied  conple  as  long^a 
the  anangement  of  the  particles  remalDS  unaltered : 
and,  2nd.  That  the  alteration  in  the  form  of  the 
spring  by  the  increase  of  its  angle  of  Inclination, 
and  the  consequent  diminution  of  the  radios  of  ih* 
coil,  does  not  produce  a  sensible  effect.  For,  were 
there  any  deviation  from  the  relation  stated  In  ihe 
former  proposition,  this  must  in  the  experiment 
have  been  exactly  counteracted  by  an  ^fect  of  tike 
change  of  form  of  the  spring,  which,  it  is  clear, 
would  have  been  a  coincidence  very  unlikely  to 
oecur. 
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fagot  is  made  out  of  pieces  of  scrap  or  other 
iron,  which  are  arranged  Tertically,  or  ver- 
tically and  hori2otitally,  whereby  the  bar, 
when  rolled  oat  into  shape,  will  be  of  greater 
strength  and  less  liable  to  laminate  than  those 
made  after  the  old  method. 

2.  The  improved  rolling  mill  consists  of 
a  main  shaft,  driven  from  any  prime  mover, 
on  which  is  geared  a  spar  wheel,  whereby 
the  grooved  rollers  are  driven.  The  first  of 
the  series  of  grooves  in  the  rollers  is  open 
at  the  side,  so  as  to  admit  of  a  projecition 
from  the  frame  entering  partially  into  this 
groove.  The  bar  is  first  passed  through  the 
Mcond  eroove,  and  the  indentation  formed 
in  the  side ;  it  is  then  cansed  to  pass  edge- 
ways throagh  the  first  groove,  whereby  the 
bar  is  reduced  to  the  proper  size,  while  the 
projection,  taking  into  the  indentation,  pre- 
vents it  beitig  compressed  oat  of  shape.  The 
bar  is  then  passed  through  the  rest  of  the 
grooves,  and  finished. 

The  form  of  the  grooves  may  be  varied  so 
as  to  give  any  desired  form  to  the  iron,  and 
the  bottom  roller  made  to  revolve  in  an 
opposite  direction  to  the  top  one. 

Above  the  rollers  is  a  frame,  which  is  made 
to  travel  backwards  and  forwards  by  means 
of  soitable  gearing  driven  from  a  pulley  on 
the  main  shaft,  and  which  carries  a  rod,  to 
which  is  suspended  the  bar  to  be  rolled. 

Clainu — 1.  The  mode  of  piling  or  fagot- 
ing the  flat  bars. 

2.  The  rolling  mill  in  which  the  indenta- 
tion is  maintained  by  means  of  the  lateral 
projection. 

3.  The  mode  of  causing  the  rollers  to 
revolve  in  opponte  directions. 

4.  The  arrangement  of  gearing  for  driving 
and  reVersing  the  firame  from  which  the  bar 
to  be  rolled  is  suspended. 

Moses  Pools,  London,  gentleman.  Ptit 
ki^frovtmenti  in  the  manufacture  qf  casks 
mmd  other  iimilar  vesteU  qf  wood, — (A 
communication.)  Patent  dated  August  8, 
1848. 

The  improvements  which  form  the  subject 
of  this  patent  embrace  all  the  operations 
luaally  gone  through  in  forming  wood  into 
gtaves  and  heads,  and  ultimately  into  casks, 
tubs,  &e. 

First,  We  have  an  apparatus  for  hollowing 
out  the  stave,  Which  consists  of  a  curved 
bed-pUte,  over  which  the  stave  is  drawn,  by 
means  of  a  fluted  roller,  under  curved  blades 
fixed  on  a  shaft,  llie  stave  is  prevented 
from  jumping  np  by  a  plain  roller,  which 
holds  it  down. 

2.  The  stave  is  cut  to  (he  required  length 
br  two  drcnlar  saws,  one  of  which  is  move* 
aole  upon  the  common  shaft,  so  that  the 
distance  between  the  two  may  be  regulated 
to  suit  the  length  of  the  stave  or  height  of 
(be  cask. 


3.  The  stave  is  placed  in  a  frame  and 
sprung  to  the  required  bend  by  means  of  k 
lever,  which  acts  upon  its  centre.  The 
.frame  is  then  iswnng  to  a  s»w,  which  cuts 

the  sides  of  the  staves  to  the  required  taper. 

4.  The  frame  Is  swung  to  a  jointer,  which 
travels  from  the  centre  of  the  stave  to  each 
end  alternately. 

5.  The  staves  are  built  in  a  circular 
frame,  and  held  by  a  head-plate,  which 
grips  them,  and  holds  the  cask  thus 
formed  in  a  horizontal  position,  when  it 
is  submitted  to  the  action  of  a  turning 
tool,  which  is  supported  in  a  frame  made  to 
travel  upon  two  ways  by  means  of  suitable 
gearing  and  weights. 

6.  A  hoop,  of  a  larger  size  than  those 
which  are  intended  to  remain  permanently 
on,  is  driven  from  the  end  towards  the 
centre,  to  compress  the  staves  together  by 
means  of  a  rack  connected  to  the  hoop,  which 
is  made  to  travel  in  that  direction  by  means 
of  suitable  gearing.  And  the  cask  is  theh 
submitted  to  several  other  operations  to  be 
finished. 

[Of  the  remaining  parts  of  the  machinery 
we  can  ^ve  no  description,  for  this  simple 
reason,  that  there  is  no  description  of  them 
given  in  the  specification.  They  are  merely 
referred  to  thus :— <'  Fig.  6  is  the  dowelluig 
machine."  "  Fie.  9  is  the  crossing  ma- 
chine," &c.,  and  the  reader  is  left  to  find  out 
from  the  accompanying  lithograph  (the  off 
leaf,  apparently,  of  some  trade  circular)  how 
those  other  machines  act,  and  in  what  their 
peculiarities  consist.  But  indifferent  speci- 
fying this ;  not,  certainly,  such  "  a  full  and 
particular  description"  as  the  law  requires.] 

Claim, — ^The  arrangement  and  combiha- 
tion  of  apparatuses  for  effecting  the  different 
operations  in  the  manufacture  of  casks. 

William  Thomas  Henley  and  David 
Gborob  Fo8TSR,/or  certain  improvementi 
in  telegraphic  communication  and  apparatut 
connected  therewithtparts  ofwhiehimprovM* 
mentt  may  he  aUo  applied  to  the  moinng  of 
other  machines  and  machinery.  Patent  dated 
August  10,  1848.  For  specification,  see 
antCf  p.  145. 

SaIiuel  Oboroe  Hewitt,  BdchanaU- 
street,  Glasgow,  enghieer.  ^r  improee- 
mehis  in  the  eomtrucHon  qf  certain  pdrts 
qfrailwaye.   Patent  dated  August  11, 1848. 

gn  consequence  of  Sunday  last,  the 
instant,  being  a  dies  non,  the  spe- 
cification of  this  patent  became  due  ou 
the  10th  instant  (Saturday  last),  but  was 
not  enrolled  tin  til  Monday,  the  12th 
(the  date  of  the  stamps),  which  renders  it 
null  and  void.  The  specification  is  writteU 
— and  in  some  parts  very  ill  i^ritten— oU 
sheets  of  common  paper,  and  has  altogether 
a  most  slovenly  and  unbusiness-lik6  appeal*- 
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anoe.  This  is  the  more  to  be  regretted,  since 
the  invention  appears  to  be  of  more  than 
aTerage  merit.  As  it  if  well  the  poblic 
ihoold  know  the  valae  o(  the  inyolnntarj 
present  which  Mr.  Hewitt  has  made  to  them, 
we  subjoin  an  analysis  of  it] 

The  patentee  describes,  1st.  A  new  con- 
stmction  of  turn-table,  whereby  the  foan- 
dation  is  rendered  less  ezpensive  than  nsnal, 
access  to  the  parts  is  facilitated,  and  the 
injurious  effects  of  the  shocks  from  heavy 
bodies  passing  oyer  it  are  considerably  re- 
duced. 2nd.  To  a  peculiar  arrangement  of 
switches ;  and,  3rd.  A  peculiar  arrangement 
and  combination  of  the  switch-rails  with 
other  mechanism,  wliereby  the  services  of  an 
attendant  are  dispensed  with. 

1.  The  turn-table  consists  of  an  arched 
circular  frame,  fitted  with  a  step  in  the  cen- 
tre, in  which  rests  the  vertical  central  pillar. 
The  frame  is  supported  by  arms  or  stays, 
which  project  from  it  and  bear  upon  a  sole- 
plate,  wherein  they  are  held  by  wedges.  The 
sole-plate  is  larger  than  the  arms  or  stays, 
to  allow  of  the  frame  being  moved  in  any 
horizontal  direction. 

In  the  under  surface  of  the  fhune,  and 
esUctly  opposite  to  the  bearing  of  the  piUar* 
is  a  cap  to  recdve  the  bead  of  the  screw  of 
the  hydraulic  ram  or  other  apparatus  em- 
ploy^ to  raise  the  table.  The  pillar  is 
maintained  in  a  vertical  position  by  a  collar, 
which  encircles  It  at  top,  and  is  fitted  with 
friction  rollers  on  the  inside  periphery,  or 
bored  accurately  to  fit*  This  collar  is  sup* 
ported  in  a  triangular  support,  which  con- 
sists of  bars  riveted  at  bottom  to  the  arms 
or  stays  of  the  frame,  and  inclined  inwards 
towards  the  collar  at  top,  to  whidi  they  are 
also  riveted.  The  platform,  which  is  con« 
structed  partly  of  wood,  rests  upon  the 
pillar,  and  is  attached  by  means  of  vertical 
and  angular  trusses  to  the  roller-frame, 
which  is  concentric  with  the  central  frame, 
and  fitted  with  rollers  that  bear  against  the 
circumference  of  the  latter.  A  smidl  portion 
of  the  platform,  which  carries  the  end  of  the 
rails,  is  kneed,  and  rests  (when  it  is  in  the 
position  to  allow  of  the  passage  of  a  carriage) 
upon  a  roller  placed  in  a  corresponding  posi- 
tion in  the  outside  ledge. 

2.  [The  peculiar  arrangement  of  switches 
would  scarcely  be  IntelligiblB  without  dia- 
grams.] 

3.  The  improvement  In  switch  rails  con- 
dstoin  rivetingloosely  to  the  inside  of  the  rail 
a  bar  of  iron,  which  Is  attached  at  the  other 
end  to  a  cross  lever  keyed  on  a  longitudinal 
shaft,  which  is  supported  in  bearings  made 
fast  to  the  sleepers.  The  other  end  of  the 
lever  canrlea  a  counterbalance  weight.  The 
bar  Is  at  an  angle  to  the  borlsontal  plane  of 
the  raQs,  and  the  shaft  is  so  connected  to  the 
switch-rail,  that  when  the  wheal  runs  on  and 


presses  down  the  bar,  the  shaft,  which  Is 
Uiereby  made  to  revolve  partially,  shall  bring 
the  switch-rail  into  the  proper  position  for 
receiving  the  wheel. 

We  add  the  *'  claims,"  though,  of  course, 
now  legally  good  for  nothing. 

1 .  The  method  of  constructing  turn- taUes 
which  allows  of  employing  a  Imb  ezpenahre 
foundation,  admits  of  an  easier  application 
of  power,  and  of  the  employment  of  wood ; 
also  the  mode  of  diminishing  the  injurious 
effects  of  shocks  arising  from  the  passage  of 
heavy  bodies  over  turn-tables. 

2.  The  arrangement  and  combination  of 
switches. 

3.  The  arrangement  and  combination  of 
mechanism  with  switdi- rails,  whereby  they 
are  brought  into  the  required  position  prior 
to  the  passage  of  the  carriage  thereon,  with- 
out the  assistance  of  a  workman,  or  the  dixect 
action  of  the  wheels  of  the  carriage  thereon. 

[We  give  the  Editor  of  the  Gkugow  Me* 
ekanicM*  Magazine  our  free  leave  to  add  the 
preceding  abstract  and  comments  to  bis 
many  unacknowledged  appropriations  from 
our  pages.  He  gave  lately— as  if  firom  him- 
self—some sharp  remarks  which  wo  made 
on  the  loss  of  the  patent  of  another  party 
from  the  same  cause,  and  Is,  of  course,  too 
just  a  men  to  suppress  this  additional  in« 
stance,  simply  because  he  is  himself  the  hero 
of  the  blunder.    Ed.  M.  M.] 

John  Mbtcalf,  of  Little  Bolton,  Lu- 
esster,  machine  maker,  and  RobbbtHaixi* 
WELL,  of  the  same  place,  mechanle.  Ar 
certain  machinery  or  apparaiueftr  prepmr* 
ing  and  epitming  cation  and  other  fiinm 
eubttancet.    Patent  dated  August  8, 1848. 

The  patentees'  first  Improvenent  In  aft- 
chines  for  spinning  consists  in  the  addltkm 
of  eertain  parts  whereby  the  stopping  of  the 
machine  is  effected  when  any  one  of  tbs 
rovings  either  breaks  or  ceases  to  flow  into 
the  feed  rollers.  The  way  In  whidi  thia  ia 
effected  is  by  passing  the  rovings  vndenMnth 
the  end  of  a  balanced  lever  against  wUch 
they  rub  as  they  enter  between  the  feed 
rollers.  The  moment  that  any  of  the  roviqgt 
cease  to  flow,  or  get  broken,  iiuea  the  balaaee 
lever  no  longer  maintains  its  level  posltloa, 
and  in  falling  down  detaches  a  catoh,  whaA 
allows  a  weight  to  act  upon  the  band  whSA 
drives  the  machine,  and  throws  It  fr«m  off  a 
fixed  on  to  a  loose  pulley,  which  canaes  tiia 
machine  to  stand  until  the  attendant  Ims 
repaired  the  default  In  the  roving. 

The  second  improvement  connsta  in  en 
addition  to  the  pressor  of  a  curved  steel 
spring,  the  curvature  of  which  is  ao  pro- 
portioned that  it  presents  a  nnifbm  prei* 
sure  upon  the  "presaer,"  and  upon  tha 
bobbin  throughout  the  whole  cowto  of  te 
being  wound  upon  the  spouL 

A  third   improvement  oonsists  ia   the 
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spplieation  of  an  ezeentrio  mangle  wheel 
and  pinion  Dor  the  pnrpofle  of  raiting  the 
ooping  nil  (initead  of  the  heart  wheela  geoe- 
rally  need  for  that  purpose)  lo  that  the 
bobbins  maj-be  built  upon  the  sponis  of 
one  naiform  ^meter. 

A  fbarth  improTement  consists  in  an 
arraagement  of  wheel  gearing,  racks,  &o.» 
fsr  bsdldtng  the  bobbins  upon  the  sponls  in 
an^  a  manner  that  the  bobbins  may  be 
tsken  Ihnn  off  the  spools  witiiont  refcrsing 
tfa0  motion  for  that  pnrpose. 

A  fifth  improTement  has  relation  to  the 
eoBBtraetion  ii  certain  parts  of  a  self-acting 
miO ;  ihtj  are  of  a  Tery  complicated  nature 
(ablMNigh  simple  enough  for  eifecting  the 
pnposea  intended)  and  defy  mere  verbal 
descriptloa.  The  principal  objects  sought 
to  be  obtainod  thersby  are :  *'  the  winding- 
on  motion  by  the  Tarying  position  of  the 
nterfidler"  — the  ''breaking  off"  and 


king 

putting  do«m  the  fUler  previous  to  the  nm- 
BiBg  in  of  the  carriage— and  the  moving  the 
earriage  parallel  to  the  drawing  rollers. 

The  claims  of  this  specification,  eleven  in 
namber,  bear  each  referenoe  to  different 
fifurss  in  the  drawings,  and  therefore  could 
not  be  understood  without  the  drawioga 
themsdves.  Hie  substance  of  them  may  bo 
gathered  from  the  preceding  abstracts. 

JosKTB  Simpson,  Manchester^  civil  en* 
gfaieer,  and  Jaicxs  Autrbo  Shipton,  Man* 
ebesterf  engineer.  Far  certain  improve^ 
mmU9  im  tfeam  tngini9.  Patent  dated  Aug. 
14,  1848. 

These  improrements  refer  to  a  new  con- 
stmetioii  of  steam-engine,  governor,  and 
throttla-Talves. 

1.  The  steam  engine  consists  of  an  oblong 
steam  diamber,  la  which  works  a  drum  or 
piston  keyed  eccentrically  upon  an  axis 
which  la  supported  in  moveable  bearings  in 
side  rods,  and  furnished  at  the  ends  with 
•ranhsy  whereby  rotary  motion  is  imparted 
by  means  of  connecting  rods  to  the  main 
shaft.  To  keep  the  ends  of  the  drum  steam- 
tight,  they  are  cut  down,  and  bevelled  rings 
p«t  OB,  which  are  kept  tight,  by  means  of 
wedges  snd  springs  placed  between  them  snd 
the  shoulders  of  the  piston,  against  the  snr* 
Iscas  of  the  ends  of  the  cylinder.  The  steam , 
which  is  admitted  through  an  opening  in  the 
aide  of  the  cyUnder,  is  conducted  by  passsges 
therein-  above  and  below  the  piston.  The 
valves  are  kept  steam-tight  by  rings  and 
aprings,  similar  to  those  before  described. 
la  the  side  of  the  cylinder,  opposite  to  the 
•team  ports,  is  a  recess  fitted  with  a  plate 
having  springs  behfaid  it,  whereby  it  is  kq>t 
ha  eooataat  contact  with  the  piston,  and, 
ooBsequently,  steam*tight.  The  recess  and 
ateam  ports  are  placed  In  the  two  sides  of 
the  cbainbtf  whidi  are  not  curved.  The  rest 
of  the  frrangements  for  working  the  valves, 


pamps,  &(*.,  are  mere  modlficaUons  of  well 
known  arrangements,  such  as  would  suggest 
themselves  to  any  one,  and  therefore  are 
unnecessary  to  be  described. 

2.  The  governor  consists  of  a  vase  con- 
taining a  cylinder  partially  filled  with  water, 
in  which  is  a  screw.  In  the  centre  of  the 
screw  is  a  tube,  which  passes  through  a 
water- tight  aperture  in  the  bottom  of  the 
vase  and  above  the  level  of  the  water.  A 
rod  is  placed  in  the  tube,  which  rests  upon 
a  step  underneath  the  vase,  and  is  fitted  with 
a  bevel  wheel,  driren  by  another  bevel  wheel 
which  receivea  motion  from  the  main  shaft. 
The  rod  is  furnished  with  a  fixed  feather,  on 
which  rests  the  screw,  and  at  top  with  a  fixed 
collar,  between  which  and  the  collar  at  the  top 
of  the  screw,  is  a  spiral  spring  coiled  round 
the  rod.  The  oollar  on  the  top  of  the  screw 
contains  a  groove,  in  which  is  a  loose  collar 
having  projecting  studs,  which  take  into 
links  attached  to  one  end  of  a  lever.  Ac« 
cording  to  the  velocity  of  the  screw  it  will 
ascend  and  compress  the  spring  until  it  finds 
a  neutral  point,  and  will,  consequently,  de- 
press or  elevate  the  free  end  of  the  lever. 

The  arrangement  of  valves  would  require 
diagrams  to  be  intelligible  to  the  general 
reader,  while  our  engineering  friends  will, 
perhaps,  be  able  to  gather  sufficient  from  the 
claims,  which  are  as  follows  :*- 

Cbuffif.— 1.  The  mode  of  constructing 
a  steam  engine,  working  with  an  eccentric 
piston,  which  is  caused  to  reciprocate  in  a 
steam  chamber,  the  width  of  which  is  equal 
to  the  diameter  of  the  piston ;  the  axes  of 
the  eccentric  piston  being  caused  to  move  a 
distance  equal  to  the  eccentricity  of  the 
piston.  Also  the  mode  of  packing  the  slide 
valves  by  bevelled  rings. 

2.  The  constructing  and  using  of  a  revolv- 
ing spiral  screw  inclosed  in  a  chamber  con- 
taining water  or  other  flaid,  and  applied  to 
the  purpose  of  a  governor  of  a  steam  engine. 

4.  The  mode  of  constructing  **  sliding 
cut-off  valves  "  containing  a  butterfly  throt- 
tle-valve in  the  side  or  back  of  the  said 
valve,  which  is  worked  by  a  second  spindle 
passing  through  the  main  spindle,  having  a 
stuffing-box  in  the  top,  or  through  any 
other  part  of  the  steam  chest,  to  the  outer 
surface ;  and  the  mode  of  protecting  the 
seating  or  jointing  faces  of  the  stop  valves 
from  the  ravages  of  a  volume  of  steam  or 
other  fluid  which  passes  through,  by  having 
a  first  part  to  cut  off  or  regulate  the  passage 
of  the  steam,  and  a  second  part  to  finally 
cut  it  off.  Also  the  arrangement  in  any 
kind  of  valve  for  effecting  the  same  purpose. 

James  HiNDineoN,  Surrey  Canal  Dock, 
millwright.  .Fbr  imprwementein  wMchintrp 
foreUmuiuff  9ndpoli»hing'rie9f  pwrlkarltpt 
and  other  grain  and  teed.  Patent  dated 
August  14,  1848. 
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The  patentee  employs  an  iron  cylinder, 
2  feet  6  inches  diameteri  and  2  feet  8  inches 
long,  which  is  inclosed  in  wood.  Over  the 
wood,  canTass  is  strained,  to  which  emery, 
of  the  qnality  No.  1,  is  applied,  and  caused 
to  adhere  by  means  of  glue.  This  cylinder 
is  inclosed  in  another,  composed  of  wire 
ganze,  containing  fourteen  holes  to  the  inch, 
which  is  closed  at  both  ends,  with  the  excep- 
tion of  openings  for  the  admission  or  out- 
flow of  the  grain,  which  are  regulated  by 
slides.  The  distance  between  the  circum- 
ference of  the  two  CTlinders  is  about  one 
inch  and  a  half,  and  they  are  both  placed  in 
an  inclosed  position.  The  axis  of  the  iron 
cylinder  is  passed  through  the  sides  of  the 
wue  gauze  one,  whereby  it  is  made  to  rcToWe 
(by  connection  with  any  prime  mover)  at  a 
speed  of  about  200  revolutions  a  minute. 

Claim, — ^The  application  of  emery  to  the 
robbing  surfaces  employed  in  cleansing  and 
polishing  rice,  pearl  barley,  grain,  and  other 
seed. 

ThoxjlS  Yarlet,  Bury,  Lancashire,  en- 
gineer. Ibr  certain  improvements  in  steam' 
engines.    Patent  dated  August  14,  1848. 

These  improvements  are  stated  to  be  only 
applicable  to  such  stationary  and  marine  en^ 
gines  as  ass  not  oscillating,  and  consist  in 
placing  the  steam  and  exhaust  valves  (whether 
equilibrium  or  stalk  valves)  in  the  cover  and 
bottom  of  the  cylinder,  one  on  each  side  of 
the  vertical  line  of  the  piston-rod.  On  one 
side  of  the  cylinder  there  is  a  passage  into 
which  the  steam-pipe  opens,  which  conducts 
the  steam  to  the  valves,  while  on  the 
opposite  side  of  the  cylinder,  there  is  a 
second  passage  into  which  the  passages  from 
the  top  and  bottom  exhaust  pipes  open,  and 
which  conducts  the  used  steam  to  the  con- 
denser. The  top  steam  valve  is  attached  to  a 
vertical  rod,  fitted  with  a  roller  at  bottom, 
which  travels  overa  horizontal  cam  wheel,  and 
the  bottom  steam  valve  is  keyed  upon  a  lever 
which  is  also  worked  by  the  same  cam.  The 
top  and  bottom  exhaust  valves  are  fastened 
to  a  vertical  rod,  which  is  worked  by  a  verti- 
cal cam  wheel.  Motion  is  communicated  to 
these  cams  by  ordinary  gearing,  and  by  this 
arrangement  two  rods  are  ubA  for  working 
the  valves  instead  of  four,  as  hitherto. 

Claim. — The  novel  and  peculiar  modifi- 
cation of  the  steam  and  exhaust  valves 
(whether  equilibrium  or  stalk  valves)  of 
stationary  or  marine  engines,  not  oscillating, 
in  the  cover  and  bottom  of  the  cylinder,  and 
the  mode  of  connecting  and  working  them. 

Joshua  Cooch,  Harleston,  Northamp- 
ton, agricultural  implement  maker.  For 
certain  improvements  in  sack  -  holders. 
Patent  dated  August  10, 1848. 

For  specification  and  claims  see  vol. 
zlix.,  p.  524. 
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JohD  Giblett,  of  Trowbridge,  Wilts  ,  gentleman, 
for  the  improvements  in  the  msnafacture  of  woolen 
cloth.    February  10;  six  months. 

George  Edmond  Donisthoipe,  of  Leeds,  manulao- 
turer,  and  James  Milnes,  of  Bradford,  York,  for  im- 
provements in  apparatus!  used  for  stopping  steam 
engines  and  other  first  movers.  Febmaiy  12; 
six  monlha. 

Jarvia  Palmar,  of  Camberwell,  Surrey,  merchant, 
for  ImproTements  in  matches,  lighters,  or  simi- 
lar articles,  for  igniting  combustible  bodies,  in  the 
mode  or  modes  ot  nuaufacturlag  the  sanie,  and  in 
machinery  applicable  therein;  also  in  match  and 
other  boxes,  and  In  machinery  for  manufi^turinf 
the  same.    February  12 ;  six  months. 

William  Harris,  of  Battenaa,  8unef,sho6Btaker, 
for  a  new  or  improved  moda  of  preparing  laather* 
February  12;  six  months. 

William  Brewer,  of  Malcolm  -  place,  Clapham, 
Surrey,  and  John  Smith,  of  Southville,  South 
Iiambeth,  Suriey,  manuihcturerst  for  certain  im- 
provements in  the  manufacture  of  paper  and  card- 
board, and  in  producing  watermarks  thereon,  and 
also  in  apparatus  aud  maehlntrytobo  nsod  for  each 
punrases.    February  12;  six  months. 

Christopher  Niokells,  of  York-road,  Lambeth, 
for  improvements  In  the  manufacture  of  woollen 
and  other  fabrlea.    February  1 9 ;  six  monihs. 

Sdward  Newton,  of  Chanoery-lane,  civil  cnginear, 
for  improvements  in  engines,  or  apparatus  princi- 
pally  designed  for  pumping  water.  February  13; 
six  months. 

Matthew  Townsend,  of  Leicfstei,  fhuMWoaik- 
knitter,  and  David  Moulden,  of  the  same  place, 
framework-knitter,  for  improvements  in  machinery 
for  the  manufacture  of  looped  fabrics.  February  IS ; 
six  months. 


£dward  Newtoo,  of  Chanoery-lane.  civil  i  ^  . 
for  improvements  in  machinery  for  nulling  and  po- 
lishing rice  and  other  grain,  or  seeds.  Being  a  com- 
mnnicatiuu.    February  IS;  six  months. 

£dward  Loxd,  of  Todmorden,  Lancaster,  macbio^ 
ist,  for  certain  improvements  in  machinery,  or  ap- 
paratus applicable  to  the  preparation  of  cotton  and 
other  librous  substances.   February  13 ;  six  months. 

AchiUe  Chandois,  of  Faubourg  du  Xempia^  Paris, 
manufacturing  chemist,  for  improvements  in  ex- 
tracting and  preparing  the  colouring  matter  from 
orchil.    February  14;  six  months. 

William  Chambers  Pay,  of  Birmingham,  War- 
wick, iron  founder  and  weighing  machine  manufac- 
turer, for  improvements  in  machinery  for  weighing. 
February  14;  six  months. 

Hugh  Lee  Paitinsou,  of  Washington  Uouso,  OatM- 
head,  Durham,  chemical  manufaciurer,  for  im- 
provements in  manufacturing  a  certain  compound 
or  certain  compounds  of  lead,  and  the  applieation 
of  a  certain  compound  or  certam  compounds  ot 
lead  to  various  useful  purposes.  Feb.  14;  6  months. 

Richard  Foul  Sturgcs,  of  Birmingham,  Warwick, 
Britannia-ware  manufacturer,  for  lmproveiD»nts 
in  the  manufacture  of  candlesticks  ana  lanp  pU- 
lars.    February  14;  six  months. 

JoKn  Erwood,  of  Hoxton,  Middlesex,  paper  hang- 
ing manufacturer,  for  improvements  in  the  mantt- 
foeture  of  paper  hangings.  Febnuury  15 ;  alx 
months.  — -_ 

The  Cigar  Nuisancf.—One  day  this  week,  onr 
premises  narrowly  missed  destruction  by  fire  ttom 
the  remains  of  a  lighted  cigar  having  boen  pitctaad 
throuKii  the  front  area  grating,  and  setting  tire  la 
the  adjoining  window  frame.  The  same  thing 
occurred  once  before.  We  ascribe  without  hesitation 
the  fire  to  the  cigar  nuisance,  because  «•  koov  of 
no  other  way  in  which  it  could  have  ooeuired— ox- 
oept  from  malice,  of  the  existence  of  which  towarda 
us  we  have  no  suspicion.  We  make  no  doubt  that 
many  fires  are  occasioned  in  this  way,  and  eauld 
slmost  wish  to  see  the  same  rule  oftabUahed  in  tliia 
oapitol  as  in  Berlin,  that  no  one  should  be  at  libeity 
to  smoke  in  the  streets,  except  on  condition  of  co«- 
turning  his  own  sinoks  aH4  noaihwifig  the  aaie». 
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Proprieton'  Name*.  Addretaes.  Subject  of  Deg\gQ. 

Josiah  Jackson  Btnningham ^ Pen. 

William  Riddle  ,.  East  Temple  Chambers,  White* 

ftlars  ....,..M MM.......  Self-igniting  gas-burner. 

Cambell  and  M'Nab  ...  Oreenock  , , Apparatus  for  casting  sugar 

moulds. 

John  Key ,. ,..  Wemysa  ColUDry...M Slop-onttlng  apparatus  for  tUe 

machinery. 

B.  Nevington  ....m......  Keale  Park,  lUnt  ..^ , Hand  rov  hoe,  and  cultiva- 
tor. 

T.  Tlllock Bond-street Haut-ton  Tostnre. 

Bcdington  and  Docker,  Birmingham  and  London Double  Argand  lamp. 

JBu  JUnveU  ....M..««w«.*  Afd  Cioss-square,  London  ......  Improved      scale     pan    for 

weighing  and  discharging 
'  coaland  other  materials. 

W.  Winsor Rathbone-place  Harding's  lesson  desk. 

Slias  and  Reuben  Lsryi  Manchester Leviathan  vest. 

Joseph  X«illie  ., ,,..  Manchester  ,..,... ....^.^Mt  Improved  boiler  with  internal 

flues. 

Samuel  Clntton  ........  Paddington Cold  draught  preventer. 

J.N.  Marsliall Bristol  ............m Heated  air  propaller. 

H.  L.    Marshall    and 

Samuel  Bayless Oxford  street  .m...., Adjuster    to   be    applied   to 

braces  and  fastenings  for 
wautooats,  trousom,  draw- 
ers, belts,  &c 

Scholfield  and  Sons  ...  Birmingham Agamellaof  gold  washer. 

Job  Clark WUlenHaU,  Staflfoidshira.........  Safety  spring  bolt. 

T.  H.  Busbridge  and 

O.  F.  Busbridge  ....  East  Mailing.  Kent Dandy  roller  for  paper-mak- 
ing. 


anbtrtiiECementsft 

N enber's  ImproTed  Liquid  Glue, 

Imyervloua  to  DAMP  or  HEAT,  perfectly  flree  from  smell,  and  ready  for  immediate  use. 

POR  WOOD.  METAL,  STONE,  MARBLE,  IVORY,  SLATE,  GLASS,  CHINA  and  EARTHEN- 
"  WARE,  Plaster  Models,  Paper  and  Pasteboard,  and  various  other  purposes,  this  cement  will  be  found 
a  moat  invaluable  acquisition.  Sold  by  all  Chemists,  Oil  and  Colourmen,  Stationers,  kc. ;  and  also  at  tlie 
Patentees,  Messrs.  NfiUBBR  and  WATKINS,  Varnish  and  Jai)an  Manufacturcrv,  549,  New  Oxford-street, 
and  76,  Long  Acre;  whert  samples  may  be  obtained,  orforwuded,  ftee,  on  receipt  of  12  posUge  stamps.— 
Price,  Pale,  Us.,  Dark,  88.  per  gallon;  and  in  Bottles  at  6d.,  Is.,  and  Is.  6d. 

AU  IMtm;  Order9,  ifc,  to  be  directed  to  549,  New  (kfardetreet. 
EXTRACTS  FROM  THE  LONDON  PRESS. 
"  For  repairing  anything  short  of  a  '  kingdom  out  of  Joint,'  or  '  a  broken  constitution,'  this  Improved 
Uaaid  Glue  seems  quite  up  to  the  mark.    We  have  tried  it  on  a  China  dish,  a  wooden  box,  and  a  meer- 
•5aum  piRe,  with  eqnaUy  satisfeotory  re8ulU.*'>-Vide  Builder^  Dec.  30, 1818. 

"  It  wiil  not  mix  with  water,  is  consequently  impervious  to  moisture,  and  remains  quite  unaffected  in 
damp  situations.  It  is  incombustible,  ftee  from  the  slightest  smell,  dries  quickly  after  a  joint  is  made  with 
It,  and  Its  adhesiveness  and  tenacity  are,  under  most'  circumstances,  superior  to  the  common  glue.— Vide 
MiBiug  Jourualt  December  9,  1848. 


The  People'*  Joumid  and  Howitt's  Journal  Combined. 

THE  February  Part,  Price  Eightpence-half^enny,  is  now  ready  for  delivery;  It  commences  a  New 
Vplame,  and  is  .embellished  with  five  highly-finished  Engravings,  and  comprises  original  articles  by 
amineot  writers,  forming  the  best  and  cheapest  periodical  of  the  day.  ^„^,, 

Thia  work  is  also  published  in  Weekly  Numbers,  at  Three-halfpence.    No.  163  Contains  A  BEAUT f- 
WVJs  PORTRAIT  of  GEORGE  DAWSON,  M.A.,  with  a  Bio^^raphical  Notice  by  Ooodwyn  Barmby. 
Vol.  VI.  is  now  ready,  Uniformly  Bound,  Price  4s.  6d.,  plain  5s.  gilt  edges. 

Also,  iost  ready.  Pare  VI. of  the  UNIVERSAL  PICTURI&  GALLERY,  with  four  beautiful  Illustra- 
tioBt  from  pictures  by  the  best  masters,  price  Sixpence. 
The  PfiOPLVS  JOURNAL  ALMANACK  for  1849,  is  now  publishing,  price  Three-halfpence. 
LONDON:— WILLOUGHBY  &  CO.,  32,  WARWICK  LANE. 


Henley  and  Foster's  Patent  Componnds  for  Insulation  of  Wires 
nsed  for  Electrical  Pnrposes. 

THE  Patentees  hereby  give  Notice  tlial  they  are  ready  to  treat  with  Parties  willing  to  undertake 
to  carry  out  thia  portion  of  their  Patent,  either  by  Covering  the  Wire  for  the  Patentees,  or  as 
|4eem8ee«  under  the  Patent.  Application  to  be  made  to  D.  G.  Foster,  Metal  Warehouse,  2S,  St.  John's- 
square,  London. 
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ADYERtlSBMENTS. 


TO  INVENTOBS  AND  PATENTEES. 

BAZAAR, 

BAKER  STREET,  PORTMANSQUAR  E. 

Februuy,  1840. 
Ths  following  Circular  having  been  very  fovour- 
ably  responded  to  by  a  number  of  Patentees  and 
ICanufiicturert,  it  is  intended  to  open  the  Expo- 
sition on  the  let  of  March  next.  All  articles 
should  be  forwarded  on  or  before  Tuesday,  the  27th 
of  February  instant. 

Bazaar,  Baker^street,  Portman-square,  Jan.,  1849. 
It  is  matter  of  surprise,  that  in  a  Nation  like 
England,  Cunous  for  its  trade  and  manufiKtures, 
Its  men  of  science  and  inventlTe  genius,  a  place 
has  not  been  established  in  which  might  be  con- 
centrated for  Frks  Exposition,  Patented  and 
Registered  luTentions,  which  would  be  both  an 
advantage  and  attraction  to  the  Publio}  and  at  the 
same  time,  ikcilitate  the  object  which  Manulhe^ 
turers  have  in  view— tIz.  making  their  Inventions 
generally  known. 

Several  Manufacturers  having  concurred  in  this 
opinion,  it  Is  Intended  immediately  to  open  an 
Exposition  of  the  kind,  and  the  BAKERrSTREBT 
BAZAAR  being  a  place  well  known  and  of  great 
resort,  the  Proprietor  proposes  to  devote  requisite 
space  for  the  purpose,  where  the  public  can  have 
the  opportunity  of  seeing  every  important  Inven- 
tion, ftee  of  chaq^e. 

A  Manager  and  Assistants  will  be -appointed,  for 
the  purpose  of  EXPLAINING  THE  USB  AND 
ADVANTAGE  OP  EACH  INVENTION,  and  to 
effect  Sales. 

A  system  of  GENERAL  ADVERTISING  wUl 
also  be  adopted. 


T 


Terms. 

For  Rent,  {ineluding  General  Advertialng)  tot 
one  Patented  or  Registered  Article,  not 
occupying  a  larger  space  than 

2  feet  square  £i    o    0  per  annum. 

3  ,t     >i         ....^       1  10    0        „ 

*    n       II  ......         2     0     0  „ 

i    If      „  ......       2  10    0         „ 

^    »i      II  S    0    0         „ 

If  larger  space  should  be  required,  or  wheM 
several  Inventions  are  the  property  of  one  indivi- 
dual, subject  to  special  arrangement. 


Ma.  WILLIAM  SPRING  is  authorized  to  arrange 
the  terms  for  Rent  and  Commission,  and  commu- 
ntcations  addressed  to  him  at  the  Bazaar,  will  re- 
ceive  prompt  attention. 

Patents  intended  for  exhibition,  may  be  at  once 
sent  In.  Rent  not  to  ecmmenee  until  the  Exposition 
ii  opened  to  the  Publio,  of  which  due  notice  wiU  be 


To  Engineers  and  Boiler 
Makers. 

HE  BIRMINGHAM  PATENT  IRON  TUBE 
COMPANY  Manufacture  Patent  Lap  Welded 
Tubes,  under  Mr.  Richard  Proeser's  Patent,  for 
Marine,  Locomotive  and  all  Tubular  Boilers.  Also 
Tubes  for  Gas,  Steam,  and  other  purpoees.  Ail 
sorts  of  Iron  Gas  Fittings.  Works,  Smethvick, 
near  Birmingham,  London  Warehooae,  68,  Upper 
Thames  street. 
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theparUeulnr  invention  frealed  of,  it  Anil  kerne  mb 
earlgpiaee, 

"  B.  V.  ILT— Better  pey  a  moderate  Ueenee-dmig 
than  riek  a  inweulL  Bewture  of  advieere  «rito  r^foiem 
in  wispe  of  etnm  about  tkekr  anklet. 

"  V.  T/'^Newf  but  not  of  eM^lcient  nalme  to  hm 
worth  paienHns^—See  **  Mech.  Mag.,"  vol.  cte.  mmd 
nM.  paetim. 

Steneon'e  tfeeifkation,  Tke  continmmliem  ie  «■- 
ttVoidaUif  averred  iiU  our  naeS, 
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STSNSQ^'S  PATENT  IMPB0TXMVNT8   IN  STEAM  BN0INS8  AND  B0ILEB8. 
(CONCLUDBD   FROM   P.  124.) 


Sel/*aeimg  Damper,  (Claim  Fifth.) 

A  sBLT-AGTiHo  damper  for  high- 
pressure  boUers,  of  •  new  ooDttmctioii. 
IS  represented  in  fig.  37.  To  the  top  of 
the  Doiier  there  is  jointed  a  Tenical 
cvlinder  a  of  an  area  equal  to  one  square 
inch,  and  on  this  cylinder  is  mounted  a 
c  jnoical  frame,  d.  The  cylinder  has  a 
piston  b,  open  to  the  action  of  the 
£team  from  the  boiler,  the  rod  of  which 
passes  up  through  a  collar  ff^  in  the  top 
bar  of  the  frame  d.  The  rod  is  loaded 
with  weights  /,  which  rest  on  a  oollar  of 
the  rod  at  g%  and  are  equal  to  tweHty-five 
pounds  pressure  per  square  inch,  or  such 
pressure  as  may  be  desirable  on  the 
boiler.  At  the  top  of  the  weights, /, 
(which  are  a  counter  -  poise  to  the 
oamner)  there  is  a  ring  by  which  the 
weighted  piston  is  linlied  to  a  chain 
which  connects  it  with  the  damper.  A 
series  of  weights  tv  to,  are  slid  freely 
'  upon  the  piston  rod,  increasing  progres- 
sively in  size  from  the  bottom  upwards, 
imd  supported  each  by  three  curved  stays, 
e,  e,  projecting  from  the  inside  of  the 
frame  a,  by  which  they  are  kept  at 
about  2  inches  apart  from  one  another, 
and  prevented  from  pjressing  against  Uie 
piston  rod.  When  the  pressure  of  the 
steam  on  the  boiler  exceeds  twenty-five 
pounds  per  inch,  the  piston  ascends,  and 
raises  through  the  medium  of  the  collar 
ff',  the  first  weight,  more  or  less  up 
towards  the  second  weight,  which  is 
supposed  to  be  equal  to  five  pounds  per 
inch  pressure.  On  the  pressure  exceed- 
ing thirty-five  pounds,  the  first  and  se- 
cond weights  are  more  or  less  raised  up 
towards  the  third,  and  so  on  to  Uie  top ; 
the  .damper  being  lowered  as  the  weights 
ascend,  and  vice  versa. 

Feed  Water  and  Ccndeneaiiaa, 
{Claims  Sixth  and  Seventh.) 

To  heat  the  feed  water  in  the  case  of 
condensing  engines,  previous  to  its  ad- 
mission into  the  boiler,  I  adopt  an  ar- 
rangement shown  in  fig.  38.  A  is  the 
exhaust  or  eduction  pipe  leading  from 
the  cylinder,  and  6,  an  enlarged  prolon- 
gation of  that  pipe,  which  is  connected 
at  its  under  extremity  to  the  pipe  A  ^ 
which  leads  to  the  condenser. 

The  cold  water  from  the  feed  pump 


is  forced  through  a  coil  of  pipes,  G, 
placed  inside  of^the  enlarged  portion  6, 
of  the  exhaust  pipe,  and  becomes  coo- 
•Iderably  heated  by  the  sorroondiog 
steam  before  passing  out  at  d,  toward! 
the  boiler. 

An  arrangement,  the  converse  of  the 
preceding,  is  shown  in  fig.  d9,  whereby 
the  condensation  of  the  waste  steam  is 
accelerated,  and  tho  quantity  of  injection 
water  required  for  the  purpose  is  con- 
siderably reduced.  B  B  is  an  air  cham- 
ber placed  in  any  convenient  position, 
and  leading  to  the  ash  pit,  through  which 
a  strong  current  of  air  is  constandy  flow- 
ing inwards  from  the  external  atmo- 
sphere. The  exhaust- pipe,  A,  is  con- 
ducted into  this  chamber,  where  it  dis- 
charges itself  into  a  receiver,  a\  which 
is  connected  by  a  series  of  vertical  pipes, 
p  p,  with  a  second  receiver,  a*,  from 
which  a  pipe,  A',  leads  to  the  condenser. 
The  current  of  cold  air  which  is  con- 
stantly passing  between  the  pipes,  seryes 
to  cool  and  condense  the  steam  within. 
The  ash-pit  should  be  closed  in  front 
by  a  door  with  an  eye  piece  of  talc  in  it, 
and  should  only  be  opened  for  cleaning 
the  fire-bars,  or  removing  the  ashes. 

The  air-pump  ordinarily  used  in  con- 
densing engines  may  be  entirely  dis- 
pensed with,  or  at  all  events  greatly 
reduced  in  dimensions  bv  adopting  the 
arrangement  represented  in  fig.  40. 
A,  is  a  condenser  of  the  ordinary  form, 
into  which  the  steam  is  admitted  after 
leaving  the  cylinder.  &,  is  a  close  ves- 
sel of  similar  form,  of  nearly  as  laige 
an  area  as  the  condenser,  from  the  upper 
f>art  of  which  a  pipe  rises,  to  which  pipe 
IS  fitted  a  water  injection  cock,  m.  The 
under  side  of  the  vessel,  6,  is  perforated 
with  a  number  of  sn^all  holes,  the  aggre- 
gate area  of  which  holes,  is  fully  equal  to 
diat  of  the  injection  cock,  c,  is  a  water 
chest  or  chamber,  which  is  placed  on  the 
same  level,  or  rather  somewhat  lower 
than  the  bottom  of  the  condenser,  A, 
and  has  an  opening  in  its  bottom  plate, 
which  commanicates  with  another  cham- 
ber, d,  immediately  under  it,  which  last 
chamber  has  also  an  opening  through  iis 
bottom-plate  communicating  with  an  exit 
pipe,  e,  the  lower  end  of  which  dips  into 
the  hot  well,/,  and  below  the  water  line 
of  the  waste  pipe,  g. 
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The  mode  in  wbidi  this  condenser 
operates  Is  as  follows ;  the  steam  is  con- 
micted  into  the  condenser  by  tbe  exhaust 
pijie,  and  tbe  injecting  water  admitted 
to  it  through  the  vesself  b,  in  a  series  of 
small  streams,  whence  I  eall  that  vessel 
the  water  disperser ;  the  water  of  con- 
densation rests  in  the  chamber,  c,  upon 
the  yaWe,  A,  which  Is  made  so  as  to 
slide  over  the  opening  into  the  chamber 
dy  which  opening  may  be  closed  at  inter- 
▼ala  bjT  means  of  the  rod,  g\  On  open- 
ing the  Talve,  A,  the  water  falb  by  its  own 
gritvity  into  the  chamber,  d^  and  on  that 
Talve  b^g  dosed,  and  a  small  jet  of 
steam  admitted  into  d^  by  means  w  the 
mf^iJ*  which  is  connected  with  the 
boiler  or  steam  pipe  (and  is  furnished 
with  a  cock  or  yatte  to  be  opened  at  in- 
tenrals  corresponding  with  the  openings 
of  the  Taives,  h  and  t)  the  yacuum  in  d 
m  destroyed  and  ft  pressure  produced  In 
that  chamber  of  not  less  than  that  of 
the  atmosphere.  The  valye»  t,  now 
opened  by  the  rod^  k^  and  the  water  of 
condensation  in  the  chamber,  d,  falls 
thrddgh  the  pipe,  c,  into  the  hot  Well,/, 
Uld  esca^  ftt  the  waste-pltie,  g. 

The  valye^rods,  I  snd  ^',  are  worked 
by  esms  of  eccentrics  st  such  times  or 
intervals  ss  may  be  found  necessary  to 
prevent  an  accumulation  of  water  6r 
giftes  in  the  condenser,  A.  A  small  air- 
pamp  (much  smaller  than  M  ever  used 
m  condensing  engines)  may  be  attached 
to  the  chamber,  d,  for  the  purpose  of 
eattracting  any  aeriform  gases  that  may 
ooUect  in  the  Interior  of  the  apparatus ; 
the  rods,  k  and  g  \  are  worked  through 
the  stuffing  boxes,  and  the  valvesj  k  and 
f,  are  so  fitted  that  no  upwsrd  pressure 
can  remove  them  from  the  faces  of  metal 
on  which  they  are  made  to  slide. 

AppUemUm^  io  Locam^lhe  BoiUra, 
{OUUms  Eighth  and  Ninth.) 

To  obtain,  in  the  case  of  locomotive 
engine  boilers,  as  large  a  fire  surface  as 
tnfty  be,  viithout  any  increase  In  the 
quantity  of  fuel  consumed,  and  to  lower 
at  the  same  time  the  centre  of  gravity, 
1  propose  to  have  two  boilers  to  each 
engine,  instead  of  one,  as  usual.  The 
necessary  arrangements  for  this  purpose 
ire  shown  in  fig.  41.  The  axles  of  the 
wheels  pass  between  and  outside  of  the 
boilers.  To  each  boiler  there  is  a  sepa- 
rate chimney,  and  to  each  chimney  a 
eeparate  blast  pipe,  bttt  the  steam  cham- 


bers and  water  spaces  of  the  two  boilera, 
aro  leapectively  connected  by  jui)otion 
.mpoi.  Tho  door  to  the  flrc-places  m»y 
be  placed  at  jyt)\  or  perhapa  more  coo- 
vei^ently  at  D*. 

To  oxpsnd  and  drjr  tho  steam  in  ttie 
case  of  looomotivo  boilers,  before  itfi 
admission  to  the  working  cylinders,  I 
propose  to  insert  within  the  chimney 
immediately  above  the  smoke-box  (see 
fig.  40)  a  longtiudina!  steam  case, 
tfafough  which  the  steam  is  passed  (ni  its 
Way  to  the  cylinders.  I,  is  a  pipe  which 
conveys  the  steam  into  this  case;  and 
E,  another  pipe  by  which  it  is  ttans- 
mitted  in  its  dried  and  expanded  state  to 
the  working  cylinders. 

Gmug§  Co€ks,    (Claim  Ttnth*) 

To  compensate  in  some  measure  for 
the  sudden  fluctuations  of  the  Water 
level  to  wliich  locomotive  boilers  are  stib- 
ject,  from  inequalities  in  the  rails  and 
rapid  ebullition,  and  the  consequent  un- 
certainty In  the  indications  afforded  by 
^auge  cocks,  I  propose  to  attach  to  the 
inner  ends  of  the  gauge  coclu,  two  con  - 
centric  cylinders  of  Uiis  sheet  copper 
placed  about  a  quarter  of  an  inch  apart. 
The  sides  of  both  cylinders  are  perfor- 
ated all  over  with  small  apertures  (the 
top  and  bottom  remaining  entire);  those 
of  the  inner  cylinder  are  about  one- 
dghth  of  an  inch,  and  those  of  the  outer 
about  one-sixteenth  of  an  inch  in  dia- 
meter, and  the  aggregate  area  of  both 
sets  of  apertures  is  a  little  more  than  the 
area  of  any  one  of  the  gauge  cocks.  In 
consequence  of  the  eqnaHshig  efibet  of 
these  apertures,  th  height  of  water  ex- 
hibited by  tbe  gauge  cocks  will  bo  always 
yery  nearly  the  mean  height  of  tho  water 
in  he  boiwr. 

Strengthening  the  Steam  Pipes. 

{Claim  EUeenth.) 
In  order  to  lessen  the  risk  of  aoddents 
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from  the  rapture  of  the  tteam  pipes 
employed  in  steam  boilers  and  engines, 
I  propose  to  strengthen  them  bj  means 
of  tension  bolts  in  Uie  manner  represented 
in  fig.  42.  a,  b,  c,  are  three  steam  pipes, 
a  being  an  intermediate  one,  which  is 
fitted  with  its  ends  into  two  stuffing 
boxes  in  the  usual  manner,  as  a  provi- 
sion for  the  expansion  of  the  pipes.  The 
steam  exerting  a  force  at  x,  jr,  which  has 
a  tendency  to  burst  the  pipetf  b  and  c,  I 
fix  a  tension  bolt,  e,  inside  these  pipes, 
as  shown,  and  se<;ured  at  the  ends  by 
nnts.  The  ends  pass  through  two  packed 
collars,  or  glands,  to  prerent  leakage. 
Or,  I  sometimes  place  the  tension  l>olt 
outside  the  pipes,  and  secure  the  ends 
Uiroogh  snugB,  as  shown  by  the  rod  <;?  and 
its  oonneetions  with  the  pipes. 


GASB  IN  KTAPOEATIOM. 

Sir,— Will  you  have  the  goodness  to 
allow  me  to  submit  to  the  consideration 
of  your  scientific  readers  the  following 
caseP 

Suppose  fire  to  be  made  under  boiler 
No.  1,  in  fig.  A,  only,  and  that  the 
steam  fVom  it  is  admitted  into  the  bottom 
of  No.  2,  the  safety-yaWe  of  which  is 
loaded  with  9 lbs.  to  the  inch.  Will  not 
efaporation  take  place  in  No.  1  alone, 
until  the  water  in  No.  2  has  arrived  at 
the  boiling  point  (under  that  pressure), 
and  will  not  evaporation  then  immediately 
commence  in  No.  2 — the  two  boilers  now 

Fig.  A 


CASS  IK   EVAPORATIOK. 


giving  out  thesame  quantity  of  steam  (the 
extra  radiation  not  taken  into  account)  as 
No.  1  would  if  acting  alone  T  Suppose 
then  the  steam  to  be  admitted  into  the 
top  instead  of  the  bottom  of  No.  2  (ra- 
diation being  carefully  guarded  against), 
would  not  this  steam,  in  contact  with  the 
surfiaee  of  the  water  in  No.  2,  be  con- 


stantly robbed  of  a  portion  of  its  sensible 
as  well  as  latent  heat  ?  And  would  it  not, 
in  time,  bring  up  this  water  to  the  point 
of  ebullition,cau8ing  it  to  contribute  more 
or  less  to  the  general  evaporation,  and  in 
so  far  reducing  that  in  No.  1  ? 

Fig.  B 
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Affain  ;  suppose  the  boilers  1  and  2  set 
side  oy  side,  as  in  fig.  B,  burning  the  sams 
quantity  of  coal,  evaporating  a  like  qoia- 
tity  of  water,  and  supplying  the  cylinders 
A  and  B  with  50  measures  per  minute,  of 
6  lbs.  pressure;  that  an  improvement 
is  made  in  setting  No.  1,  which,  if  worked 
singly,  would  enable  it  to  supply  the 
cylinder,  A,  with  50  measures,  of  9  lbs. 
pressure,  evaporating,  of  course,  a  pro- 
portionate increase  of  water  (consuming 
no  more  fuel  than  before ;)  but  that  ther 
are  continued  to  be  worked  together,  eaui 
supplying  its  quota,  the  one  of  6  and  die 
other  of  9  lbs.  to  the  inch,  through  the 
common  pipe,  C :  what  would  be  the 
pressure  of  this  united  volume  of  steam, 
and  what  the  temperature  ?  Would  it 
not  be  7ilbsr  and  236^  (nearly),  the  one 
acquiring  and  the  other  losing  about  d°'8f 
And  in  thus  elevating  the  temperatnre 
of  the  steam  in  No.  2,  would  not  a  por- 
tion of  the  heat  from  No.  1  be  transmitted 
to  the  water,  thereby  causing  incressed 
ebulition,  and  a  tendency  to  equalise  the 
evaporation  ?  Or,  in  otiier  words,  would 
not  the  heat  thus  abstracted  from  No.  1 
diminish  the  evaporation  in  that  boiler 
in  the  same  ratio  in  which  it  increased  it 
in  the  other,  and  would  the  evaporating 
power  of  No.  1  be  fairly  tested  by  mea- 
surement of  fuel  and  water---the'  stesm 
thus  commingling  with  that  of  No.  if 
F.  B.  0, 
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lo  this  OBlcnlatioD,  we  shall  suppose 
that  the  area  of  the  ground  plan  and  the 
height  of  the  walls  are  given ;  that  the  cost 
of  all  the  internal  fittings,  such  as  doors, 
windows,  staircases,  flooring,  plastering, 
fte.y  are  eonstant  quantities;  and  that 
the  Tariation  of  the  cost  of  the  build- 
ing depends  upon  the  ratio  of  its  length 
to  its  breadth.  By  increasing  the 
length,  we  obviously  increase  the  cost  of 


the  walling,  and  at  the  same  time  de« 
crease  the  cost  of  the  rooflnff  i  and,  on 
the  contrary,  by  decreasing  ttie  leng^, 
we  decrease  the  cost  of  the  walling,  and 
at  the  same  time  increase  the  cost  of  the 
roofing  and  joisting ;  hence  the  cost  of 
the  building,  admits  of  taking  a  minimum 
value,  depending  upon  the  relative  di- 
mensions of  the  oaso  of  the  building. 


Let  tfathe  given  area  of  the  ground  plan  in  square  yards. 

Jl=-tbe  height  of  the  lide  walli  in  yards. 

p^the  price  of  the  walling  per  sqaare  yard. 

/9«>the  given  angle  of  the  pitch  of  the  roof,  which  we  shaU  suppose  to  be  a  hipped 
roof. 

f  sthe  breadth  of  the  building  in  yards. 
Then  we  have 

Length  of  .the  buil<Ung»± 


.*•  Area  of  the  walls  ^(x-f^jJIt 

.-.  Cost  of  the  waUs=>(*+±)j^p  -  Jip«+J!5L...,(l), 


Let  g^ax  +  r,».  (2),  represent  the  rela- 
tion of  the  cost  of  a  square  yard  of  roof- 
ing to  the  breadth  of  the  building ;  where 
^  is  the  cost  of  a  square  vard  to  the  vari- 
able breadth  x,  and  9  and  r  are  constants 
whieh  must  be  determined  from  two 
eases  ascertained  from  experience :  thus, 
sappooe  it  has  been  found  that  £  equals 
p^  when  the  breadth  is  &;,  and  that  g 
eqmikpg  when  the  breadth  is  6g,  then 


*i-*a 


.(3), 


Moreover,  we  have, 

*aPi'=J*i*a  +  »'*a» 
wd  *xP»=«Ai*a  +  r*j, 

•••  K*i-*a)-*iFa-*al»i» 

...r- *A£az*a£i...(4), 

•»— *a 
hence  (3)  and  (4)  give  the  valne  of  the 
eonstants  in  (2). 

SimiUrly  let  ^^  "9^  x  +  r^^  repreeenl 
the  relation  of  the  eost  of  a  square  vard 
of  joisting  to  the  breadth  of  the  building. 

We  now  proceed  to  determine  expres* 
sions  for  the  eost  of  the  roof  and  joisting. 


Length  of  the  rafter»  — . .  see  /9. 

Mean  length  of  the  roof»i  j±  ^  /±  ..»U 

Mean  breadth  of  each  hip—  ^. 
2 

v*(t-') 

>  sec  p^a  sec  j3. 


.*.  Mean  girt  of  the  roof » 


+*»?f. 


.  Area  of  the  roof =»  —  x  iL  , 


wbich  is  a  constant  quantity ;  therefore  the  cost  of  the  slating  will  also  be  a  eon- 
stant quantity. 
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Or  v«  maf  at  oqoe  obtain  this  rotuh  on  the  prioaiple  of  piK^oolion)  tbw 
Area  roof ;  Ito  berioontal  praJeMloa  i  :  1  t  ooi  j9, 


area  roof » 


»/3 


Baaee/S. 


.*.  cott  of  roofing^a  lec  fixff^a  aee  p  (7«+r),« .  (6). 
Coit  of  joUting— ^^4««(yj*  +  r,).. .  (6), 
Adding  together  (1),  (5),  aad  (0),  we  bare 

Cost  of  the  hailding-Ajf^'f  fi^  t  «aec/3(giP4- r)-i-a(7ijr<f  rJ-f-aeoocUnt 


=(*/>  + flj'  see  /3  +  aq,)«  + 


^ 


+  a  constant, 


where  ft  ia  put  for  hp  +  ag  sec  /3  +  a  ^^,     which  is  an  expression  for  the  breadth  of 
and  ^1  for  akp,  the  building. 

DiflTerentiating  this  expression,  and         If  the  cost  of  the  roof  and  joists  be 
putting  the  result  equal  to  zero,  we  have      taken  as  constants,  then  we  roust  have 

q^O,  and  g^  =0,  and  eq.  (7)  becomes 

..{^  }...♦, 

in  this  ca«e,  therefore,  the  plan  of  the 

bqilding  mnst  ^ u-ws-i. 

is  Weil  Known. 


Mx-Af5»o. 


.*-*i, 


restoring  the  Talues  of  4^^  and  k, 

I  f^  +  aqtwip  +  oq^  J  ^ 


biiildine  must  be  a  square,  a  result  wbicli 
'Ikn 


ON   liCPACT,   AS  BZaMPLIFIED   IN  PILB   DaiTINO, 


Sir, — ^The  following  remarks  on  im- 
pact wer«  written  several  years  ago  (at 
the  time  Naarnvth's  steam  hammer  was 
first  set  to  worlt)  and  were  intended  to 
be  forwarded  to  you  then,  but  from  some 
canso  or  other  were  never  sent  Mr. 
Smith,  of  Wexford,  having  in  bis  last 
letter*  p.  58,  drawn  atteption  to  the  sub- 
Jeot  of  impaot,  I  now  send  them  to  yon, 
in  the  hope  that  the  publication  of  them 
at  this  timiB  may  aot  be  without  its  utility. 

Lb|  A3,  fig.  1,  he  a  pile,  about  to  be 
driven  by  the  ram,  R,  falling  on  it.  Put 
R  -  the  weight  of  the  ram,  P  » the  weight 
of  the  pile,  H— the  vertical  space  through 
which  the  ram  falls  before  it  reaches  the 
pile;  then  RH» the  work  expended  in 
raising  the  ram  to  the  height  Ij,  and  also 
the  work  in  the  ram  the  instant  it  reaches 
the  head  of  the  pile  after  falling  from 
D ;  but,  by  the  laws  of  falling  bodies, 
H«ioV«,  where  ^-the  depth  gifcn, 
and  V  the  velocity  of  the  ram  after  it 
has  fallen  through  the  space  H.  There- 
fore, 

RH-5.V* (I). 

Now  the  momentum  in  any  system  of 


R    - 


ng.  2. 
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bodies  after  impact,  is  equivalent  to  the 
momentum  before  impact.  Hencei  if 
V*=the  velocity  of  the  ram  and  the 
pile,  the  instant  after  the  blow, 

BV-(R+P)V' 
RV 


V'-; 


.(2). 


(R+P) 

And  since 

2^  V«  (equation  1), 

represents  the  amount  of  work  in  the 
ram  the  instant  before  impact,  so  by 
simUar  reasoning 

(R+P)V^_ 

the  work  in  the  ram  and  pile,  the  in- 
stant after  impact.  Substituting  for  its 
▼alue  in  equation  (2), 

R+P    ^       R»V« 

"^^'"2^(R+P) (^^• 

R«V» 


Which  is  the  eflPbctive  work  in  the  ram 
and  pile,  when  the  latter  begins  to  move. 
The  main  obstructions  which  the  pile 
meets  with  when  first  driven  are,  first, 
the  resistance  at  the  extremity,  B,  and, 
second,  the  resistance  along  its  sides. 
The  former  we  will  suppose  constant, 
and  represented  bv  G.  The  other,  F, 
varies  as  the  depth  to  which  the  pile  is 
driven ;  put  x^any  variable  depth.  Then 
on  this  supposition  the  total  amount  of 
opposition  to  the  pile  from  starting  until 
it  has  reached  the  depth,  c,  is 

Now  both  the  ram  and  pile  have  moved 
together  through  the  same  space,  x,  and 
have  hence  acquired  a  proportionably 
additional  force.  Hence  the  full  amount 
of  work  expended  from  the  commence* 
ment  of  impact  till  the  motion  ceases, 
is 


=?^(R+P) 


+  (R+P>r,or 


R«V« 

18  the  equation  to  the  action  of  the  ram 
in  driving  a  pile. 

Mr.  Smith  will  see  from  this  that  I  do 
not  entertain  the  same  view  of  the  sub- 
ject that  he  does,  I  cannot  bring  myself 
to  think  that  the  work  inherent  in  t 
moving  mass  can  be  represented  by  mere 
weight  or  pressure. 

'Hiere  are,  in  fact,  but  two  primary 
elements  in  mechanics,  via.,  weight  or 
pressure,  and  motion. 

The  weight,  W,  falling  from  theheight^ 
ht  gives  as  the  work  U = O^A),  composed 
of  the  two  simple  quantities  W  and  A, 
entirely  different  in  their  nature,  yet 
entering  into  the  composition  of  the  work 
U,  in  such  a  manner  that  one  shall  be 
the  reciprocal  of  the  other,  like  the  two 
adjacent  sides  of  a  rectangle  (whieh,  by- 
the-by,  affords  the  best  filustration  that 
occurs  to  me  on  the  subject:}  for,  if  abed, 
fig.  2,  be  a  rectangle,  <i6»  W,  and  hd^h, 
the  area  of  the  rectangle  abcd»»Yfh;  or 
suppose  a5-i  weight,  to  move  parallel  to 
itself  from  ab  to  cd,  it  would,  by  so  mov- 
ing, generate  the  rectangle  abed, 

A  slight  knowledge  of  plane  geometry 
shows  that  the  area  of  this  rectangle,  abed, 
may  be  equal  in  area  to  any  other  rect- 


(4), 


2    • 


angle  whatever,  provided  the  sides  are 
reciprocally  proportional  to  the  sides  of 
the  rectangle,  aocd;  or  it  may  be  equal 
to  any  description  of  superficies.  So  also 
may 

n      m 

but,  as  itis  impossible  for  any  8uperfici%l 
area  to  be  represented  bv  a  mere  line,  so 
when  h^o,  then  U=Wa.«Wo,«o,  in- 
stead of  W.  In  the  ooncludingpart  of  Mr. 
Smith's  letter,  there  is  an  inadvertency 
which  would  lead  to  an  erroneous  con* 
elusion.    He  says 

i]^>»U20x  16  =117920  lbs. 

It  should  have  been  17,920  dynamical 
units. 

I  am,  Sir,  yours,  &c., 

William  Dudos* 

P.S.  The  Smiths  are  a  numerous 
family.  The  gentleman  referred  to  in 
my  last  letter,  is  Mr.  W.  H.  Smith, 
of  4,  Red  Lion-square,  Holbom.  The 
gentleman  referred  to  in  this  communi- 
cation, is  Mr.  T.  Smith,  of  Bridgetown, 
Wexford,  Ireland. 

London,  10,  Norfblk-ttnoft,  Strand,  Vebr.  16, 1849 


176 

DR.  NBWINGTOn's  HAND  »OW  HOB   AND   CULTIVATOR, 
rfteslfttcrtd  untfer  the  Act  for  tbe  Protection  of  Articles  of  UtlUly.  Dr.  Ncwlngton,  of  Knolo  Vtxk 
IRegwwreu  unuvr  vi»     ^^^^^^  Tunbridge  Wells,  Inventor  and  Proprietor.] 


Fig.  1,18  a  plan  of  this  implement; 
fig.  2  a  side  elevation  of  it;  and  &g.  3 
an  end  elevation. 

A,  is  the  shaft  of  the  implement ;  B, 
a  eross-handle  by  which  it  is  worked ; 
.  C,  a  stock,  or  "  backbone,"  as  It  is  called 
by  tbe  inventor,  which  has  a  long  slot  in 
it,  into  which  three,  four,  or  more  tines 
are  inserted  at  distances  apart  corre- 
sponding with  the  width  of  the  rows  to 
b^  hoed,  and  made  (temporarily)  fast  in 
the  manner  shown  separately  in  fig.  4. 
The  position  of  the  tines  being  shiftable 
at  pleasure,  the  same  implement  suffices 
for  hoeing  all  sorts  of  crops,  whatever 
may  be  the  width  of  the  rows,  say  from 
four  to  twelve  inches  apart.  The  force 
required  to  make  the  tines  penetrate 
the  ground,  will  of  course  vary  with  its 
atiftiM,  but  is  in  light  soils  so  slight,  u 
to  leave  the  labourer  little  more  to  attend 
to,  than  the  guidance  of  the  implement 
in  a  straight  line. 

^  Dr.  Newington,  the  inventor,*  who  is 
himself  one  of  our  most  distinguished 
amateur  agriculturists,  bears  the  follow- 
ing testimony  to  the  value  of  the  instru- 


ment :  "  A  man  can  do  two  acres  a  day 
with  great  ease ;  that  is  to  tfay,  stir  and 
hoe  five  times  for  five  shillings,  much 
more  efiectually  than  by  the  present 
method  of  hand-hoeing,  and  at  one-fifth 
the  expense.  It  is  astonishiog  the  effects 
produced  by  this  stirring  and  hoeing, 
and  admitting  the  air  into  tbe  soil;  I 
consider  it  one  of  the  most  important 
operations  in  agriculture;  and  now  I 
trust,  that  as  an  efficient  implement  has 
been  invented  for  the  purpose,  farmers 
may  be  induced  to  adopt  the  system  more 
generally.  They  would  find  that,  by 
three  or  four  stirrings,  their  straw  would 
become  like  reeds,  and  the  grain  of 
better  quality. — ^For  carrots  I  have  found 
the  implement  invaluable — nothing  pro- 
motes the  powth  of  this  root  so  mucn  as 
frequent  stirrings,  and  I  know  from  ex- 
perience that  by  onlv  stirrii^  twice  be- 
tween the  rows  of  beans,  mangold,  or 
turnips,  even  a  stiff  soil  becomes  mellow 
and  completely  puFverised.'* 

By  substituting  for  the  tines,  coulters, 
such  as  represented  in  fig.  5,  this  imple- 
ment can  be  used  for  drawing  out  furrows 


BM  cent 
lagrfettli 


other  UMfUl  agrfettltucal  inetrumcnts. 
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for  ctmts,  parsnips,  g»in.  &c.    These     way  as  the  lines,  and  are  stated  to  pro- 
riirrow  drawers  can  be  fitted  m  the  same      dace  Terv  clean  work 


WHIKL-DiyiOING  XNOINI. 


Sir, — I  have  seen  or  read  descriptions 
of  various  machines  for  dividing  wheels 
to  be  cut  into  teeth ;  but  I  have  not  met 
with  one  which  will  enable  a  workman 
to  set  out  a  new  number,  not  reducible 
to  some  other  numbers  already  on  his 
nachine,  without  either  a  good  deal  of 
calculation,  or  by  the  tentative  mediod 
of  eompaas  dividing,  or  making  a  new 
ebock.  But  it  appears  to  me  that  the 
thiDff  may  be  done  perfectly,  by  a  very 
simple  and  easily-constructed  addition 
to  machinery  already  in  use. 

In  the  above  engraving  the  smaller 
circle  represents  the  chuck  which  carries 
the  wheel  to  be  cut ;  and  it  turns  on  the 
aame  axis  as  the  larger  wheel,  and  is  so 
connected  with  it,  cither  by  screws  or 
ratchet,  that  it  will  turn  through  the 
saiDe  angle  as  the  large  wheel  in  one 
direction,  but  will  stand  still  when  the 
Imrgc  wheel  is  turned  in  the  other  dircc- 
tioa.  This  part  of  the  machine  not 
being  new,  I  shall  not  describe  it ;  and 
the  problem  is,  to  find  a  method  of  plac- 
ing^ the  stop  F  (which  screws  into  the 
frmrae  of  ihe  machine  anywhere  within  the 
reqoired  limits,)  so  that  while  the  handle, 
D£,  of  the  wheel,  moves  from  the  fixed 

stop  £  to  F,  the  wheel  shall  make  — th 

n 

of  a  revolution,  n  being  the  number  of 

teeth  to  be  cut. 


Round  the  wheel  is  to-  be  wrapped  a 
string,  or  chain,  which  carries  a  pin  or 
index  at  its  end,  running  along  a  groove, 
or  pipe  with  a  slit  in  it,  near  the  edge  of 
a  board,  such  as  is  shown  in  the  engraving. 
In  one  revolution  of  the  wheel  the  index 
is  supposed  to  move  from  A  to  B,  and 
to  be  at  B  when  the  handle  of  the  w^ieel 
rests  against  the  fixed  stop.  B,  however, 
need  not  be  a  fixed  mark  on  the  hoard, 
but  may  vary  with  the  length  of  the 
string  according  to  its  thickness,  tension^ 
&c.  From  A  draw  a  straight  Une  An  in 
any  direction  on  the  board,  or  on  a  slip 
of  metal  fixed  to  the  board,  and  divide 
it  by  small  holes  into  as  large  a  number 
of  equal  divisions,  of  any  sixe  you  like, 
as  is  ever  likely  to  be  wanted.  It  may 
be  convenient  to  draw  several  such  lines, 
some  divided  into  small  spaces  and  some 
into  large,  for  wheels  of  many  and  few 
teeth  respectively. 

To  determine  the  place  of  F,  for  a 
wheel  of  n  teeth :  put  a  small  pin,  of  the 
same  size  as  the  index  pin,  into  the  fith 
hole  of  the  line  An.  Ijay  the  edge  of  a 
parallel  ruler  of  any  kind  against  that 
pin,  and  the  index  pin  at  B :  (probably 
a  common  bevel  sliding  along  the  edge 
of  the  board  will  be  the  best  kind  of 
ruler,)  snd  so  fix  or  adjust  the  other  leg 
of  the  ruler  (according  to  the  kind  you 
use,)   that  the  ruling  edge  will  move 
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parallel  to  the  line  Bn,  Mo?e  it  enough 
to  allow  the  pin  to  be  put  in  the  (n — l)th 
hole,  and  hold  or  screw  the  ruler  to  the 
board  with  its  edge  pressing  against  the 
pin  so  placed.  Then  turn  the  wheel  by 
the  handle  until  the  index  touches  the 
ruler  at  0,  and  sorew  the  stop  F  into  the 
frame,  so  as  to  touch  the  handle  in  that 
position. 

Since  AB— the  circumference  of  the 
wheel,  and  BC  :  BA  :  :  one  of  the  di?i- 
sions  of  An  :  An;  or;  :  1  :  n,  it  is  evi- 
dent that  while  the  index  moves  from 
B  C,  or  the  handle  from  E  to  F,  the 

wheel  will  make  —  th  of  a  revolution  : 

n 
which  is  the  thing  required.    I  am,  &c., 
E.  R.  DazaaoM,  M  .A. 

42,  Queen  Ann-atreet,  Feb.  16, 1S49. 

♦ 

KOTARY  AND   &SCIPROCATINO  BN01MB8. 

Sir, — Taking  a  deep  interest  in  the 
subject  of  rotary  engines,  I  have  {care- 
fully considered  the  account  of  Davies's 
engine,  which  has  appeared  in  some  of 
the  late  numbers  of  your  Journal,  but 
am  sorry  to  confess  that  I  cannot  concur 
in  the  high  opinion  which  you  and  Mr. 
Dredge  have  expressed  of  the  invention. 
The  chief,  or  rather  the  only  improve- 
ment I  can  discover  in  it,  is  in  the  means 
employed  for  preventing  the  escape  of 
the  steam  between  the  sides  of  the  pis- 
ton and  the  ends  of  the  cylinder,  which 
I  consider  to  be  at  onoe  simple  and  effi- 
cient. But  although  this  is  an  impor- 
tant point,  as  it  obviates  what  has  proved 
a  difficulty  in  almost  every  arrangement 
^  rotary  engines  hitherto  attempted; 
yet  I  think  the  ahn  or  objects  sought  for 
in  roUry  engines  have  been  more  fully 
attained  In  some  prior  inventions. 

One  of  the  chief  objects  proposed  for 
attainment  in  rotary  engines,  is  to  avoid 
the  loss  of  power  and  limitation  of  speed 
ineident  to  reciprocating  engines  rrom 
the  vis  inertia  of  the  moving  parts, 
which  must  be  overcome  at  each  reversal 
of  the  motion  of  the  piston.  But  to 
.attain  this  advantage,  it  is  not  sufficient 
that  the  piston  has  a  direct  rotary 
movement r— there  should  be  no  recipro- 
cating movement  in  any  part  of  the  ma- 
chine. Now,  in  Davies's  engine,  the 
steam  stop  or  abutment  has  to  be  moved 
rapidly  out  and  in  at  each  revolution, 
and  as  it  moves  under  pressure  the  fric- 
tion must  be  considerable.  Another 
principal  object  is  to  obtain  a  direct 
rotary  aotion,  without  the  assiatance  of  a 


fly-wheel,  and  the  power  of  starting  the 
engine  in  every  position  of  the  piston, 
but  in  Davies's  engine  (that  is  to  say 
with  a  single  cylinder)  when  the  piston  is 
directly  under  the  sliding  abutment,  the 
steam  has  no  power  to  turn  the  piston  in 
either  direction,  and  a  fly-wheel  is  re- 
quired to  carry  the  piston  past  that 
poinL  It  is  true  that  by  employing  a 
second  cylinder  with  a  piston  set  at  an 
angle  with  the  piston  of  the  first  cylin- 
der, the  fly>  wheel  may  be  dispensed  with ; 
but  the  same  is  the  case  in  reciprocating 
engines. 

Many  previous  rotarv  engines  are 
tree  from  one  or  both  of  these  objecUona. 
For  instance,  in  (jalloway's  engine, 
patented  in  1826,  to  which  Davies*8 
Dears  a  striking  resemblance,  there  is  no 
dead  point,  but  the  engine  can  be  started 
in  any  position  of  the  piston,  and  no 
fly-wheel  is  requisite,  and  although  like 
Davies's  there  are  sliding  abutments, 
yet  there  was  this  advantage,  that  the 
slides,  when  in  motion,  were  always  in 
equilibrio,  that  is  to  say,  the  pressure  on 
each  side  of  the  slide  was  equal,  so  that 
they  moved  with  less  friction. 

There  is  another  class  of  rotary  en- 
gines in  which  a  cylinder  placed  eoeen- 
trically  within  another  cylinder  so  as  to 
be  in  contact  with  the  same  at  one  point 
is  caused  to  revolve  by  the  pressure  of 
the  steam  upon  one  or  more  rectangular 
pistons  alternately  projected  from,  and 
forced  into  the  interior  cylinder,  and  in 
some  engines  of  this  construction,  neither 
valves  nor  fly-wheels  are  requisite. 
Lastly,  in  Avery's  (Hero's)  engine,  the 
Disc  engine,  and  Ericsson's  rotary  engine, 
there  is  no  reciprocating  movement  in 
any  of  the  parts  of  the  engines — ^no  dead 
points,  no  fly-wheels,  and  no  valves. 

As  regards  economy  of  space,  I  appre- 
hend Davies's  engine  would  occupy  (with 
its  fly-wheel)  nearly,  if  not  quite  as  much 
room  as  an  oscillating  engine  making  the 
same  number  of  revolutions  and  con- 
suming the  same  quantity  of  steam  per 
minute,  whilst  the  prime  cost  of  the  lat- 
ter would,  or  should  be  less. 

For  the  reason  above  given,  I  am  with 
you  in  a  little  difficulty  as  to  the  "  suffi- 
cient reasons"  for  the  superiority  claimed 
for  Davies's  engine,  nor  can  I  allow  to 
your  "  Gbbat  Fact"  the  weight  which 
you  seem  to  attach  to  it — inasmuch,  as 
various  other  rotary  engines  have  been 
at  work  for  much  longer  perioda.  A 
**  Hero's  engine"  construeled  by  Stake, 
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hM  beeb  for  four  of  five  yean  in  opeta-^ 
doo  at  Saffron-hill  3  and  I  believe  seve- 
rai  otben  on  the  same  construction  iti 
Tarioua  parts  of  the  eonntrf.  A  rotary 
engine  was  fur  several  years  in  use  at 
Lacy  and  Reynolds*  fun  manufaetoryi 
near  Crosby-square,  and  I  believe  is  feo 
6tiil,  and  several  Diae  engines  have  b^en 
in  operation  for  varying  periodsi  and  flat- 
tering testimonials  have  been  given  of 
iheir  performance.  Upon  the  wholtf, 
dierefore^  whilst  t  regard  the  mode  of 
packing  the  piston  aa  an  important  im- 
provement, yet,  looiLing  to  the  dra#*> 
iMcks  I  have  pointed  out,  I  queaiion 
whether  the  invention  will  much  con- 
duce to  the  substitution  of  roiary  for  re- 
dprocating  engines. 

1  remain,  Sir,  years,  &o«| 

Ptbrtuay  \9, 184S. 

[Aa  Mr.  Dredge  may  be  said  to  have 
oonstttuted  himaelf  the  champion  of  the 
rotary  principle,  we  shall  not  interpoee 
between  him  tod  the  able  antagonist 
who  haa  here  entered  the  lists  against 
him,  by  ofiering  any  remarks  of  our  own 
on  the  subject.  We  shall  probably^ 
however,  take  an  opportunity  before  the 
discussion  closes,  to  aay  something  by 
way  of  separate  justification  of  the  part 
we  have  taken  in  the  matter.  Our 
earnest  wish  is  to  see  the  question  el 
the  comparative  merits  of  rotary  and 
reciprocating  eil^nes  once  more  reinves- 
tigated, and  we  mvite  all  who  can  throw 
any  light  upon  it,  to  lend  their  aid  to 
the  discussion.  Authentic  statements  o^ 
the  work  actually  done  by  other  rotary 
engines  will  be  particularly  acceptable. 
—Ed.  M.  M.] 

» 
haadt's  patent  axlb. 

Sir, — ^As  a  recent  decision  of  the  Privy 
Cooiieil  has  conferred  the  sigoal  favour  ol 
prolongation  on  Mr.  Hardy's  Axle  Patent, 
and  as  a  distinguished  member  of  the  Houae 
of  Lords— a  modem  combinatioa  of  Cicero 
tiie  eLbquent,  and  Cato  the  just— has  gra- 
alotttly  taken  ii|)on  himself  the  offioeof  Grand 
IVanipeter  of  this  forttinate  invention,  and 
has  Uaoched  fhe  ihnndei'  of  his  wrath  against 
tiie  obtnse,  Whosd  minds  have  not  yst  beett 
illamiaed  wiih  the  same  eOttTletiott  as  his 
lordship,  I  may,  perhaps,  be  pardoned  if  t 
vaatare,  throng h  the  medinm  of  your  Jonr- 
aal,  to  submit  a  simple  questioa,  which  I 
•hottld  fed  Obliged,  if  Mr.  Hardy,  or  the 
noble  lord  himself,  would  kindly  answer. 

1  allnde,  as  will  be  readily  seen,  to  the 


speedi  nported  to  have  been  auide  by 
Lord  Brougham,  having  lor  its  object  to 
assert  the  supariority  of  Mr.  Hardj'i 
axle  over  all  ofchttra;  to  bear  tsslimeii|t 
to  its  ndraeuloas  strength  and  inrpritUig 
economy ;  to  proclaim  &b  necessity  of  its 
general  adoption ;  an  j,  by  way  of  climax, 
to  denounce,  as  liable  to  the  charge  of  man- 
alaughter,  all  Directors  on  whose  Unes  a  fatal 
accident  may  henceforth  occur,  from  the 
breaking  of  any  axle  not  of  Hardy's  inven- 
tion. 

Now,  I  have  siace  heard,  from  excellent 
—•indeed,  I  am  inclined  to  think  unqaet- 
tionable---authority,  that  en  one  line  (ft 
least),  where  an  immense  traffic  gives  centi- 
naal  opportunity  of  investigation,  there  it  a 
patent  axle  employed,  which  is  aflicted  with 
the  misfortune  of  continually  breaking,  and 
of  which  sometimes  as  many  ak  three  or  four 
are  fractured  in  one  day.  And  the  question 
which  I  have  to  ask  is  this :  Whether  Mr. 
Hardy,  or  any  of  his  friends  or  advocates, 
has  ever  heard  of  the  axle  I  allude  to,  and 
what  the  name  of  the  patentee  is  ^ 

That  the  shaft  exhibited  at  ihe  Privy 
Council  did  perform  wonders,  I  do  not 
doubt ;  bat  then  it  was,  I  presume^  new  and 
unused,  and  one  that  had  not  undergone  the 
ordeal  of  a  few  months'  service. '  It  was  a 
sample  axle — no  doubt,  the  very  best  of  its 
sort ;  and,  as  such,  it  should  not  )iave  been 
accepted  as  a  practical  test  of  the  Excellence 
of  the  invention,  more  than  the  lipn  can  be 
cited  as  a  proof  of  the  strength  of  all  quad- 
rupeds, or  the  noble  lord,  who^  capital 
ktter  to  the  Iron  King  found  a  plate  in  your 
last  Number,  as  an  evidence  of  thd  abiUties 
of  all  bipeds. 

There  are  several  other  qnestidas  con- 
nected with  this  subject,— such  al,  Irhether 
the  Hardy  axle  is  really  an  economical  one  ? 
whether  a  shaft  deflecdng  from  a  straight 
line,  in  case  of  concussion*  is  not  as  danger- 
ous |s  a  fracturing  shaft  ?  &c.,  &c.  But  I 
shall  be  content  if  I  obUin  an  answer  to  the 
single  question  I  have  before  put. 

If  the  Hardy  axle  be  not  the  one  to 
which  I  have  alluded  as  having  been  foaad 
so  defective  in  practice;  —  if  that  can  be 
honestly  and  truly  af&rmed^etitbeso;  but 
should  the  reverse  be  the  case,  tkfr  question 
will  then  arise,  whether  IhO  deaUaiiation  of 
manslaughter  ought  not  rather  t^  fall  on 
those  who  are  guilty  of  the  emplc^ent  of 
the  Hardy  axle,  thad  on  those  who  are 
not? 

Trusting  you  will  believe  that  no  other 
motive,  save  an  excusable  regard  for  the 
general  saMy,  dictates  my  treubMng  you 
with  this  letter, 

I  an,  Sir,  yours,  8co., 

No  Railway  Diaacroa. 
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MBMftS.  BBDINOTOK  AND  DOCKKR'8 
DOVBLX  AROAND  LAMP. 

(Recbtered  under  the  Act  for  the  Protection  of 
Articles  of  Utility.  Meters.  Bedington  and  Docker, 
•f  Birmlogiiua  and  London,  uaauAwtorers,  Pro- 

¥\g.  1. 


ffi^S. 


im 


The  preient  design  farnithes  a  re- 
markable instaDce  of  the  tery  alight 
alterations  of  struetare  on  which  great 
improTements  frequently  turn.  An  Ar- 
gfiid  lamp  of  the  ordinary  kind,  which 


will  not  burn  clearly  for  more  than  abont 
eight  hours,  is  made  to  furnish  a  bril- 
liant light  for  nearly  double  tha  time  by 
simply  lengtheniDe  some  of  the  parts 
about  half  an  inch,  and  making  a  few 
apertures  where  this  lengthening  tdces 
place. 

Fig.  1  is  an  elevation,  partly  in  sec- 
tion, of  as  much  of  an  Argand  lamp  as 
is  necessary  to  show  these  improrements. 
A  is  the  central  tube ;  B,  the  outer  case 
(the  space  between  A  and  B  being  that 
appropriated  to  the  wick  and  oil  0  and 
C,  the  glass  holder  or  gallery,  which  has, 
as  usual,  a  perforated  air  cone,  D,  in  the 
centre  of  it.  The  central  air  tube,  A, 
instead  of  terminating,  as  usual,  on  a 
level,  or  nearly  so,  with  the  top  edge  of 
the  gallery  cone,  D,  is  carried  abont  half 
an  inch  higher,  and  is  made  at  top  with 
apertures,  as  shown  in  figure  1.  The 
outer  ease,  B,  is  also  prolonged  at  top 
to  a  similar  extent  with  the  central  air 
tube.  A,  and  made  with  apertures,  in  the 
same  manner  at  top,  as  shown  separately 
in  fig.  2.  By  thus  increasing  the  he^ht 
of  the  central  and  outer  tubes,  and  per- 
forating them  at  top,  currents  of  air  are 
directed  through  the  apertures  into  the 
wick,  just  below  the  point  of  inflamma- 
tion, which  serve  to  prevent  the  oil  from 
becoming  thickened  or  carbonized  there 
by  excess  of  heat  (the  usual  cause  of  the 
rapid  fouling  of  the  wick,  so  much  com- 
plained of),  and  thereby  enable  the  lamp 
to  bum  for  a  much  longer  period,  witn 
undiminished  brilliancy. 


SATBTT  CAERIAGS. 

[Registered  under  the  Act  for  the  Protection  of 
Articles  of  Utility.  W.  Burbury,  of  Clarence  Villa, 
Leamington,  Esq.,  InTcntor  and  Proprietor.] 

Fig.  1,  is  an  elevation  of  a  gig  fitted 
with  the  very  efficient  safety  apparatus, 
which  forms  the  subject  of  this  design  ; 
and  fig.  2  is  a  plan  of  the  same  with  the 
body  of  the  gig  removed.  A  A,  is  a 
central  or  draw -bar  which  is  firmly 
attached  to  the  axle,  B,  and  passes 
horisontally  over  the  body  of  the  norse, 
being  a  few  inches  higher,  so  that  it  may 
not  come  in  contact  with  his  back.  To 
this  bar.  A,  there  is  attached  a  transverse 
bar,  C,  the  two  ends,  C'C,  of  which 
are  turned  downwards,  and  are  fixed  to 
the  shafts,  DD.  At  their  lower  ends 
they  carry  the  wheels,  ££,  which  sup- 
port the  whole  weight  of  the  front  car- 
riage, and  at  the  same  time  prevent  th  e 
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bone,  if  made  by  anj  cbance  to  stumble 
or  slip,  from  falling.  The  transverse 
bar,  C,  is  jointed  to  the  central  bar,  A, 
at  the  point  F,  so  that,,  in  turning,  the 
front  wneels  and  shafts  assume  the  posi- 
tion shown  bj  the  dotted  lines  in  fig.  2. 
H,  is  a  slotted  segmental  guide,  which 
carries  the  back  end  of  the  shafts. 
The  upright  pieces,  C'C,  of  the  trans- 


verse bar,  as  also  of  the  longitudinal  bar, 
A,  are  made  capable  of  being  lengthened 
or  shortened  to  suit  the  height  of  the 
horse,  which  is  accomplished  bj  means 
of  slots  and  fastenings  placed  at  III. 
The  distance  between  the  shafts  can*also 
be  increased  by  similar  fastenings  at  KK, 
so  that  two  horses  may  be  put  injthe 
shafts. 


sianoracnoN  of  clotbxno.  by  m bss&s.  davison  and  stmikoton's  tatent  paocass.* 


The  absorption  of  noxious  effluvia  by 
dotfacs  or  soft  and  porous  articles  of  mer- 
chandise,  has  been  long  reeoguixed  as  a  fact 
by  aMB  who  have  directed  special  attention 
to  this  sttfajieet.  *  •  » 

The  use  of  the  various  liquid  disiofeotants, 
whidi  have  of  late  been  proposed,  is  jiot 
applieablB  to  articles  of  clothing ;  and  the 
eomsBOB  practice  of  baking  clothes  in  ovens 
is  liable  to  lead  to  thrir  dettmctioD,  owing 
to  the  impossibiUty  of  regulating  the  tern* 
perature  to  which  it  is  necessary  to  expose 

aa.    The  only  plan  which  combines  eco- 

ny  with  oertdatj  of  disinfection,  is  that 


which  has  been  patented  by  Messrs.  Davison 
and  SymingtoUi  and  which  is  now  extensively 
employed  in  various  manufactures.  This 
plan  consists  in  exposing  the  articles  of 
clothing  in  a  large  chamber  to  rapid  cur- 
rents of  air,  heated  to  a  temperature  insuf- 
ficient to  injure  tbem — t.  e.  varying  from 
200""  to  250''.  We  have  had  an  opportunity 
of  witnessing  this  process  as  applied  to  cer- 
tain branches  of  manufsctnre,  and  tbe  results 
were  of  the  most  satisfactory  kind.    In  tbe 


*  For  the  specification  of  this  process,  see  Mteh, 
Jfa^.,voLxlviii.,p.'i57. 
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case  of  infected  clothing,  it  ib  obvioas,  that 
while  a  high  temperature  tends  to  destroy 
the  animal  poisons,  a  rapid  current  of  air, 
constantly  passing  through  the  chamber, 
tends  to  carry  them  off.  The  temperature 
of  the  current  of  air  can  be  so  regulated  that 
common  albumen  is  speedily  dried  into  a 
yellow  transparent  solid,  without  coagula- 
tion ;  or,  if  necessary,  the  heat  may  be 
increased  to  400^  or  500"*,  according  to  the 
nature  of  the  articles  which  are  exposed. 
Dr.  Copland  has  already  directed  the  atten- 
tion of  the  profession  to  this  process,'*  and 
observes  that — *'  The  great  advantage  of  this 
method  is  its  easy  applicability  to  all  kinds, 
and  to  any  number  of  objects  and  articles 
without  injury  to  their  textures  or  fabrics.'' 
From  an  inspection  of  one  of  these  cham- 
bers, when  tbe  temperature  of  the  current 
of  air  was  116°,  we  can  state  that  the  pro- 
cess of  Messrs.  Davison  and  Symington,  for 
the  drying  and  disinfecting  of  the  clothing 
of  cholera  and  fever  patients,  will  be  far 
more  efficacious  than  the  common  plan  of 
washing  and  baking.  In  our  opinion,  an 
apparatus  of  this  kind,  fitted  up  in  large 
hospitals,  infirmaries,  prisons,  and  work- 
houses, as  well  as  at  all  quarantine  stations, 
would  be  admirably  adapted  to  prevent  the 
difi'usion  of  infectious  diseases.  We  trust 
that  this  subject  will  receive  the  attention 
of  the  Board  of  Health.— liOiufon  Medical 
Gazettt. 


RBMARKS  ON  8BRIB9.      BY  PBOFSSSOR 
TOVNO,  BBLFA8T. 

In  Tny  article  on  this  subject,  in  the 
last  Number  of  the  Mechanics*  Mo- 
ffazine,  just  received  here,  I  find  that 
there  are  two  slight  errors  at  page  153. 
In  the  first  column,  line  9  from  the  bot* 
toin.  a  should  be  a' ;  and  in  the  ezpre8«- 
sion  Opposite  to  this,  6*  should  be  6.  In 
the  proposed  hypothesiB,  that  d^^b,  the 
roots  of  the  quadratic  are  imaginary,* 
and  it  might  be  thought  that  we  are  at 
liberty  to  infer  this  tircumatanoe  from 
the  divergent  character  of  the  series :  but 
the  divergency  exists  whether  6  be  poil- 
tive  or  negative,  in  which  latter  case  the 
roots  are  real. 

It  may  be  proper  here  to  add,  that  I 
do  not  regard  a  aeries  as  divergent,  simply 
because  its  sum  is  infinite ;  although,  I 
believe,  such  is  the  dootrlne  held  by  all 
writers  on  the  subjeot  In  strictnesf,  a 
series  cannot  be  asserted  to  be  divergent 


•  Dlcdonaiy  of  Practical  Medicine.  Part  XL, 
iage24S. 


when,  after  n  terms,  it  ceases  to  be  aoco- 
mutative,  though  n  be  infinite;  for,  in 
such  a  case,  the  generating  function, 
whenever  such  can  be  exhibited,  would 
be  accurately  equivalent  to  the  infinite 
series,  which  it  never  is  in  a  diverging 
series.  But  this  is  a  point  which  I  have 
more  fully  insisted  upon  elsewhere.* 

In  the  article  re&rred  to,  I  noticed 
the  objections  to  the  rules  given  in  books 
on  algebra  for  the  summation  in  recur- 
ring infinite  series :  the  same  objectioos 
apply  to  the  method  of  sumnutioa  by 
continued  fractions ;  and,  indeed,  it  is 
plain,  that  for  any  infinite  diverging 
series,  no  expression  whatever  can  be 
properly  assigned  for  its  sum ;  nor  is  it 
possible  to  convert  such  a  series  into  an- 
other that  shall  be  convergent,  although 
this  is  often  stated  to  be  practicable  by 
£uler*s  difierential  theorem,  and  by  other 
methods.  We  thus  see  the  propriety  of 
the  doctrine  held  by  the  modem  conti- 
nental analysts,  namely,  that  **  divergent 
series  have  no  sum,*'  although  moat  of 
these  writers,  and  among  them  the  illus- 
trious Abel,  commit  the  error  of  sup- 
posing a  series  with  an  infinite  sum  to 
come  within  the  category  of  divergent 
series ;  whereas  such  a  series,  when, 
after  an  infinite  number  of  terms,  it 
ceases  to  be  accumulative,  may  be  accu- 
rately ezpres^d  by  its  generating  func- 
tion. 

BelCut,  Febmaiy  10, 1849. 

KBTOt,VlNO  FURKAOBS^— OBIST'B^* 
JOKBB'S. 

Sir,— For  several  weeks  past  I  have  been 
turning  my  attention  to  the  iaprovCoMiita 
in  furnaces,  being  aniions  to  apply  one  of 
the  best  prlncipte  under  a  steaai  boiler  1 
have  in  use. 

Prom  yoar  opening  remarks  on  €Mst'a 
patent  revolving  furnace,  in  your  publiea- 
tion  of  t^e  3rd  of  February,  I  felt  a8atire4 
that  I  had  at  length  found  something  new 
and  superior  in  principle.  But  I  regnt  to 
say,  that  upon  perusing  the  article,  I  wua 
quite  disappointed,  and,  instead  of  finding 
anything  nnv  m  prmeipU,  I  find  uolfciiif 
but  the  principle  of  J  ukea's  fnrnaos  propoanA. 
viz.,  a  trt»$Uin§  suffites  B/firs  kan,  car- 
rying the  fuel  from  the  front  t*  the  ba6k  of 
the  furnace — the  fuel  being  supplied  bj  n 
hopper  in  front,  with  an  adjustible  alid^ag 
door  to  regulate  the  supply  ni  fnal  to  tha 
furnace,  the  bars  travelling  at  snoh  a  rato, 

*  TransactloDi  of  the  Cambridge  PUloaophioal 
Society,  vol.  viU.,  Fart  tV. 
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and  Ui*  IM  belof  tippHed  in  tneh  propor. 
tioD,  as  to  aUow  the  coali  to  be  carbonized 
to  a  oertatn  extent  near  the  month  of  the 
furnace.  Thegateone  matters  emitted  daring 
BQch  carbonization  hating  to  pass  oyer  the 
intense  burning  mass  of  fuel,  necessarily 
become  ignited,  and,  eofmequently,  there  is 
a  saving  in  feel  and  effectual  consumption 
of  the  smoke.  Thu  U  Juia'*  prineipie^ 
mtd  nothimf  more  m  primdph  does  Mr, 
Orut  propoie  to  etarrp  okU 

The  on^  novelty  which  is  proposed  is  in 
tbe  firt  bars,  and  the  means  of  making  them 
ravalve.  These  are  alterationa»  it  is  true ; 
bat  soch  domsy  variations  from  Jukes's 
arrangement  have  evidently  been  made  with 
the  express  intention  of  avoiding  Jokes^s 
patent.  To  me  it  appears  the  ingenious 
inventor  has  been  unfortunate  enough  to 
anbstitute  an  arrangement  more  eomplieaUd 
im  detail,  far  more  liable  to  get  out  of 
order,  and,  as  regards  preventing  the  accu- 
wtulalion  qf  elinkere,  eeriainlg  not  »o  tf-^ 
feetite, 

Jnkes*s  fire  bars  are  an  endless  chain  of 
bars,  about  half  an  ineh  thick,  revolving  in 
a  line  with  their  length,  and  so  connected 
together,  that  In  passing  over  the  drums, 
ikep  break  Joint  throughout  their  whole 
length  and  breadth,  and,  to  a  certainty, 
throw  off  any  clinkers  that  are  formed  upon 
them.  This  Is  certainly  one  of  the  best 
features  in  the  invention.  The  clecmting  of 
the  bare  ie  a  eel/- acting  motion. 

In  Grist^s,  the  bars  are  cast  in  sets  of 
four,  presenting  a  large  surface,  in  which 
no  breaking  of  jointe  take  place;  conse- 
quently, each  set  of  bars  would  carry  over 
with  it,  whatever  clinker  might  form  upon 
it.  Such  clinkering  would  communicate  to 
the  slots  or  grooves  in  the  side  frames, 
throngh  which  the  ends  of  the  fire  bars  have 
to  trafel,  and,  consequently,  the  whole  teriee 
of  fire  bare  would  be  liable  to  tei  /aet, 
finch  sets  of  fire  bars,  moreover,  being  cast 
together  like  a  frame,  would  be  very  liable 
to  warp  from  unequal  expansion,  and  would 
conaequently  produce  great  friction  in  tbe 
alota  through  which  £eir  ends  travel,  if 
they  did  not  entirely  set  fast.  As  to  using 
•och  bars  singly,  there  would  be  no  cer- 
tainty of  their  travelling  at  all — they  would 
get  a  twist  in  the  ftimace. 

As  to  the  impediments  the  rollers  pre- 
sent to  the  free  action  of  the  air  in  Jukes's 
fvnaoe,  it  will  be  found  that  if  the  area 
they  occupy  be  deducted  horn  the  total  area 
underneath  the  fire  bars,  at  least  fifty  times 
as  much  area  will  remain  as  will  be  found  in 
the  necessary  ventage  between  the  fire  bars. 

Hollow  water  bridges  I  can  recollect  being 
s|>plied  fifteen  years  back.  Jukes  has  used 
them  during  the  last  four  years. 


Binee  writing  the  above,  I  have  eaUed  at 
Jnkea's,  and  have  received  from  them  soma 
of  their  prospectuses,  one  of  which  I  send 
you.  Perhaps  it  may  aker  your  epmion  as 
to  Mr.  Grist's  funiace  being  the  best  of  its 
class  that  you  have  seen. 

If  these  remarks  do  not  occupy  too  much 
space,  1  think  in  common  fairness  you  ought 
to  publish  them  in  your  Journal,  to  prevent 
the  public  being  misled  on  a  subject  of  so 
much  importance. 

Yonr  obedient  Servant, 

A.  W.,  Engineer. 


Note  bg  the  Editor, 
In  our  account  of  Mr.  Grist's  '*  revolv- 
ing fhrnaee'Ve  described  it  expressly  as  being 
'*  the  best  of  ite  elate,'*  and  free  from  some 
6f  "  the  greatest  practical  objections  usually 
urged  against  fUrnaees''  of  that  elaie.  We 
did  not  claim  for  it  anything  *'  new  in  prin- 
ciple *,*'  and  all  that  oar  correspondent  ob- 
serves on  this  head  is  therefbre  vrithont  any 
application.  Neither  is  it  correct  to  say 
that  the  employment  of  "  a  travelling  snr- 
fiice  of  fire  bars"  is  "  Jukes's  principle,"  or 
covered  by  **  Jukes's  patent."  The  same 
principle — or  contrivance  rather^was  thus 
clearly  described  by  the  ingenious  Mr. 
Bbdmer,  in  the  specification  of  a  patent 
dated  May  24,  1834,  which  was  four  years 
prior  to  Mt.  Jukes'ft  first  appearance  as  a 
fiimace  reformer.  ''  A  propelling  or  travel- 
ling grate  may  be  constructed  by  a  series  of 
fire  bars  attached  to  an  endless  chain  passed 
over  conducting  rollers,  and  actuated  in 
any  convenient  manner;  or  the  frames  of 
fire  bars  or  grates,  above  described,  may  be 
eonnected  by  hooks  or  latches  one  to  the 
other,  and  be  drawn  through  the  furnace 
Instead  t>f  being  propelled  in  the  mannef 
above  described."  Mr.  Bodmer's  patent  has 
expired,  so  that  whether  he  was  the  first 
Inventor  of  the  travelling  grate  or  not  (our 
impression  is  that  he  Was),  it  is  now  com- 
mon property,  and  Grist  is  as  free  to  use  it 
as  Jukes,  and  muoh  freer  than  Jukes  was  to 
do  so  hi  1838,  at  which  time  Mr.  Bodmer's 
patent  was  still  in  full  force.  Our  corre- 
spondent thinks  the  **  free  action  of  the  air 
in  Jukes's  fumaee"  all  that  need  be  de- 
Bb:ed.  We  can  only  say  that  we  have  known 
it  to  be  repeatedly  objeoted  to  on  this 
ground  |  and  this  much  at  least  is  certain  * 
and  not  disputed,  that  there  is  a  much  fteet 
coarse  for  the  air  in  Grist's  than  in  Jakes's* 
Tbe  objections  to  Grist's  bsrs  on  the  score 
of  liability  to  clinkering  are  deserving  of  his 
attention ;  but  they  may  we  think  be  easily 
removed.  *'  Hollow  water  bridges  "  are  no 
doubt  of  old  date ;  hot  not  so,  bridges  *'  con- 
nected by  two  sets  of  pipes  with  tho  water 
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0paces  in  the  boiler"  (whereby  a  eonttant 
drenlatloii  ie  Icept  up  witbin),  and  it  is  this 
pecaliaritj  alone  which  Griit  claims.  Of 
iti  usefalneas  there-can  be  no  question. 


THS  PIBTH  SUSPENSION  BRIDGE. 

Sir, — ^It  is  not  stated  in  the  notice  of  the 
suspension  bridge  at  Pesth  whether  tlie 
military  marched  over  in  regular  step  or 
in  disorder.  A  knowledge  of  this  point 
would  be  interesting.  There  is  generally 
an  apprehension  of  subjecting  suspension 
bridges  to  this  trial. 

If  the  military  went  over  in  an  irregular 
mass  the  weight  would  be  by  no  means  ex- 
oessive;  neitlier  is  it  the  first  suspension 
bridge  which  has  been  subjected  to  the  test 
of  supporting  a  military  train.  Bridges 
erected  on  my  father's  plan  have  been  sub- 
jected to  a  similar  test.  Baggage  wagons 
and  artillery  trains  may  pass  over  with  im- 
punity, but  I  should  not  consider  it  prudent 
to  allow  infantry  in  step  to  do  so. 

Not  a  great  while  ago  the  official  referees 
were  very  desirous  of  proving  a  bridge  I 
have  erected  at  Shad  well,  by  marching  a 
body  of  infantry  in  quick  step  across  it.  I 
objected  to  this,  because  I  could  not  tell 
what  effect  the  regular  tread  of  so  many 
men  might  have— but  I  had  no  objection  to 
having  ten  times  the  number  psssed  over 
in  irregular  order.  It  was  subsequently 
tested  with  stone.  You  gave  a  description  of 
the  bridge  some  time  since,  (vol.xlix.,p.356.) 
The  iron  work  was  manufactured  by  Messrs 
Joyce  and  Co.,  of  the  Greenwich  IronWorks. 

I  certainly  should  be  glad  to  know  if  the 
infantry  marched  in  step  across  the  Pesth- 
bridge,  and  if  any  of  your  foreign  corre- 
spondents could  settle  this  point  for  me  I 
should  feel  obliged. 

I  remain,  Sir,  yours  truly, 

William  Dredge. 
London,  10,  Noifolk-street,  Strand, 
February  16, 1849. 


Mft.  HEWITT'S  LOST  PATENT. 
Sir,— No.  ISS2  of  tho  Mech,  Mag.,  for  February 
17,  hat  Just  been  put  Into  my  hands,  and  in  It,  is  an 
Editorial  nota  appended  lo  an  abeUact  of  a  epeetft- 
cation  of  a  patent,  which  reqnlret  some  remark. 
Without  referring  to  the  details  in  question,  I  have 
•fanply  to  state  that  the  rough  partieulan  and  draw- 
ings of  the  invention  were  not  put  into  the  agent's 
hands  until  a  few  hours  before  the  latest  possible 
period  for  despatching  the  completed  specifleation 
to  the  Enrotanent  Office.  You  will  at  once  see  the 
impoesibOIty  of  drawing  a  reguUr  businesa-Ulce 
specification  in  the  time  thus  allowed,  and  the 
matter  was  only  undertaken  at  the  earnest  solieita- 
tloa  of  the  patentee.  All  that  eould  be  done  in  the 
limited  time,  was  done,  and  abondant  evidence 
exists  to  prove  the  sole  and  undivided  culpability 
of  the  patentee  himself. 
With  the  remarks  relative  to  the  Editor  of  the 


OUu§im  IffcAanlet'  MoMULhUt  I  hava  nothing  to 
do;  but  lest  any  one  should  ^ply  them  to  the 
writer  of  this  note,  it  may  be  here  stated.  In  order 
to  prevent  mistake*,  that  the  {Londom)  MeekmnicM* 
Maguiine  Is  not  entirely  blameless  in  the  way  of 
*' unacknowledged  appropriations"  from  this  Jour- 
nal.* Of  future  instanoei,  due  notice  will  be 
given. 

I  am  yours  most  obediently, 

Thx  EnxToa  ov  the  Peactxcak 
Mbcxavxcs'  JouavAL. 
Praelieai  JHeekania^  Journal  and  Patent  Offlee, 
S3,  Buehanan-stieet,  Glasgow, 
February  SO,  1849. 


SPBCinCATIONS  OP  SN6LT8H  PATENTS  EN- 
ROLLED OUEINO  THE  WEEK,  ENDING 
PRIDAT,  PEBRUART  23. 

Thomas  De  la  Rue,  Bunhill-row,  Mid- 
dlesex, manufacturer.  Fbr  improvemeuU 
in  producing  ornamental  surfaces  to  paper 
and  other  eu^tanees.  Patent  dated  August 
15, 1848. 

The  iridescent  eolours  peculiar  to  thin 
plates  of  glass,  soap  bubbles,  and  other  ftlmj 
lubstancee— known  by  the  name  of  "  New- 
ton's Rings,"  from  having  been  first  inves- 
tigated by  that  great  philosopher — are  fami- 
liar to  every  one.  Of  the  same  dass  of 
phenomena  are  the  beautiful  tints  ezhilrfted 
by  steel  when  raised  to  any  temperature 
below  red  heat,  and  by  poliahed  iron  when 
immersed  in  a  solution  of  acetate  of  lead, 
and  connected  with  the  positive  pole  of  a 
galvanic  battery,  while  the  wire  of  the  nega- 
tive pole  is  dipped  into  the  solution ;  die 
effect  resulting  in  the  one  case  flrom  a  slight 
oxidation  of  the  metal,  and  in  the  other  front 
its  being  coated  with  the  peroxide'of  lead.  In 
lilce  manner  a  variety  of  colonrs  are  pro- 
duced  in  the  Dagoerreotype  process  by  the 
vapour  of  iodine  or  bromine  acting  upon 
the  plate  of  silver. 

The  present  invention  consists  of  a  very 
ingenioiu  application  of  these  facts  to  the 
embellishment  of  paper  and  other  similar 
substances.  The  article  to  be  ornamented 
is  placed  in  a  shallow  open  vessel,  with  the 
surface  to  be  covered  by  the  film  uppermost. 
This  vessel  is  filled  with  clear  water  to  aboat 
four  inches  above  the  article,  and  then  a 
spirituous  solution  of  some  resinous  sub- 
stance, or  some  balsam,  is  added,  in  sufficient 
quantity  to  cover  the  water  with  a  thin  film 
possessing  the  iridescent  colours  peculiar  to 
such  bodies.  When  the  solvent  has  evapo- 
rated, and  the  film  has  become  dry  and 
pliant,  the  article  is  gradually  lifted  out  of 
the  water  in  a  sloping  position,  to  allow  the 
water  to  escape  from  between  the  surface 
and  the  film,  which  leaves  the  iridescent 
film  permanently  attsched  to  the  article, 
which  is  then  placed  on  a  sloping  board  to 

*lWc  challenge  the  writer  to  produce  a  ilngle 
initance  of  the  sort.— £o.  M.  M.] 
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dry.  When  the  rarfaoes  are  irregnlar,  or  in 
besio«refieTO,  the  ertide  is  placed  in  e  per- 
forated fake  bottom  with  handles,  and  lifted 
ont  in  an  inclined  position.  And  when  the 
artlele  is  a  atatne,  or  other  figvre  in  the 
nwnd,  it  is  snfpended  to  a  wire,  and  made 
to  rotate  while  bebg  withdrawn  from  the 
water.  Instead  of  t^e  article  being  with- 
drawn, the  water  maj  be  run  oflf  at  bottom. 
A  variety  of  tiats  may  be  prodaced  by 
allowing  the  ▼aroish  to  fall  in  drops  npon  the 
surface  of  the  water,  and  combining  them 
together  by  cnrling  them  with  a  comb ;  or 
by  earaliilly  withdrawing  a  portion  of  the 
IUb  towards  the  sides  of  the  yessel  with  a 
spatula.  In  order  to  make  the  ▼amish  run 
more  easily  npon  the  snrfaee  of  the  water,  it 
b  proposed  to  mix  an  essential  oil  with  it. 
The  patentee  states  that  he  prefers  to  em- 
ploy dear  water  aa  a  medium,  and  hard 
white  Tarnish,  mixed  with  an  equal  portion 
of  spike  lavender  oil.  A  dark  surface  is 
stated  to  be  suseeptible  of  producing  a  better 
c0tet  by  being  thus  ornamented  than  a  fine 


CMm^^TbB  mode  of  ornamenting  the 
aarlaoe  of  paper  or  other  substance  by  iri- 
descent films. 

M0SB8  Htam  Picciotto,  of  Flnsbury- 
sqaare,  liondon.  Fur  a  method  or  meihodi 
•fpmrififin§  and  deeohrwrng  certain  game. 
Patant  dated  August  17. 

The  gums  upon  which  it  is  proposed  to 
operate,  are  the  varieties  of  gum  Arabic  and 
gam  Senegal;  and  the  modes  of  purifying 
and  deeoloriaing  them  are  as  foll<{ws  i-* 

1.  The  patentee  prepares  a  solution  of 
purified  sulphurous  acid  gas,  in  which  he 
diasolvea  the  gum,  taking  care  to  exclude 
the  atmoepherie  air  as  much  as  possible. 
Tho  earthy  and  ligneous  matters  fall  to  the 
bottom,  and  the  colouring  matters  combinp 
with  the  sulphurous  add  gas ;  the  carbonic 
add  gas  is  driven  off  by  the  application  of 
heat ;  add  some  salifiable  base,  such  as  car- 
bonate of  baryta,  is  introduced,  with  which 
the  add  combines,  and  forms  an  insolnble 
salt,  whereby  it  is  neutralised.  The  solution 
ia  then  filtered  through  pure  gelatinous  hy- 
drate of  aUumina,  or  through  ungtased 
eartlienware,  and  wholly  or  pwtially  dried 
by  the  appKeation  of  heat  to  it,  in  open 
pana»  or  in  vaeoum  psns  (and  stirred  by 
egitstors  to  prevent  burning),  aecording  to 
the  eonaisteney  required  to  be  given  to  the 
gun.  When  it  is  desired  to  obtain  a  very 
wUte  kind  of  gum,  the  addolating  proeess 
ia  repeated  as  often  as  required. 

Or,  instead  of  dissolving  the  gam  in  a 
solution  of  sulphurous  acid  gas,  it  may  be 
dissolved  in  water,  which  is  afterwards  to  be 
impregnated  with  sulphurous  add  gas.  The 
proportion  of  gum  to  the  solution  is  one 
part,  by  weight,  of  the  former  to  from  six 


to  twelve  of  the  latter,  aooording  to  its 
strength. 

2.  The  gum  may  be  dissolved  in  water, 
and  mixed  with  gelatinous  hydrate  of  allu- 
mina,  alone  or  combined  with  pipe-clay,  and 
then  filtered  as  before.  The  allumina  is 
washed  in  warm  water,  to  separate  it  firom 
the  gum,  and  afterwards  with  a  solution  of 
chlorine  or  chloride  of  lime,  to  free  it  firem 
the  colouring  matters. 

daUoM. — 1*  The  decolorizing  of  gum 
Arabic  and  gum  Senegal  by  a  solution  of 
sulphurous  acid  gas,  however  generated, 
purified,  or  applied. 

2.  The  deoolorisaUon  of  gum  Arabic  or 
gum  Senegal  by  gdatinous  hydrate  of  dlu- 
mina,  done  or  mixed  with  other  substances. 

3.  The  mode  of  purifying  gum  Arabic  or 
gum  seoegd,  combined  with  the  process  of 
deeolorisation. 

4.  The  mode  of  purifying  and  recovering 
the  gelatinous  hydrate  of  aUumina. 

Thomas  Wae&xn,  Montague-terrace, 
Mile-end  Road,  gentleman,  and  Willouoh* 
BT  Thsobalo  Momzani,  James-terrace, 
Blue  Anchor-road,  Bermondsey,  gentleman. 
For  improvemente  M  tke  eomtruetUm  qf 
hridffee^  aqneduete,  end  roofing.  Patent 
datedAngustl5,  1848. 

The  specification  of  this  invention  exhi- 
bits four  different  modes  of  bnllding  bridges, 
which  it  is  stated  may,  with  lome  slight 
modifications,  be  applied  to  the  construction 
of  aqueducts  and  roofiog. 

1.  The  bridge  Is  bailt  with  oast  iron  side 
ban,  rods,  or  plates,  inclined  towards  each 
other,  and  combined  so  as  to  form  a  series 
of  Vandykes.  They  are  bolted  at  top  to 
horisontal  compression  rods,  and  at  bottom 
to  horixontd  tension  rods,  and  carry  a  road- 
way at  top  or  at  bottom,  or  at  both. 

2.  Or  the  bridge  may  be  built  of  oast- 
iron  side  angular  frames  (placed  with  the 
apices  downwards),  which  have  thdr  bases 
boked  together,  end  to  end,  and  thdr  apices 
bolted  to  horizontd  rods. 

3.  Or,  instead  of  the  preceding  modes  of 
longitudind  construction,  hollow  cast-iron 
transverse  frames  may  be  employed,  which 
are  inclined,  and  bolted  together  at  top,  and 
are  similarly  attsched  at  bottom  to  horizon- 
td rods,  bsrs,  or  plates. 

4.  Or  wrought  iron  dde  rods  may  bo 
bolted  at  top  to  compresdon  rods,  and  at 
bottom  held  together  by  the  side  of  wooden 
girden,  and  the  structure  strengthened  by 
means  of  stay  rods.  The  angles  of  the  plates 
are  regulated  by  longUndind  screw  rods  and 
nuts. 

Clahm.  —  1.  The  mode  of  constructing 
bridges,  aqueducts,  or  roofing  with  iron  rods, 
bars,  or  plates,  inclined  towards  each  other, 
and  connected  together  at  top  by  compres- 
sion ban,  and  at  bottom  by  tension  ban,  so 


186  BVdlim  fl1»BCIJTCATl6N8   BW!l61lEl>  WTKIKG  TH«  WBtl. 


AS  to  eany  &  roadway  at  top  or  bottom,  or  at 
both. 

2.  The  mode  of  constmcting  bridges 
with  cast  iron  aDgnlar  frames  bolted 
together  at  their  bases,  snd  having  their 
apices  bolted  to  horizontal  compression 
rods. 

3.  The  mode  of  constructing  bridges 
with  transverse  hoUow  cast  iron  frames 
inclined  towards  each  other,  and  bolted  to- 
gether at  top  and  at  bottom  to  horisontal 
plates. 

4.  The  mode  of  constmcting  bridges 
with  wrought  iron  rods  inclined  towards 
each  other,  and  attached  at  top  and  hot- 
torn,  as  described. 

William  Galloway  and  John  Gallo- 
way, Knott  Hill  Ironworks,  Hulme,  Man- 
chester. For  certain  improvemenit  in  9te«im 
enginiB,     Patent  dated  August  17,  1848. 

These  improvements  refer, 

1.  To  certain  arrangements  of  the  second 
or  high-pressure  cylinder  in  compound  or 
double-cylinder  steam  engines. 

5.  To  sn  arrangement  for  causing  tha 
cam  or  valve-shaft  to  rotate  without  toothed 
gearing. 

3.  To  the  apparatus  for  working  and  re- 
gulating the  action  of  the  expansion  valves. 

4.  To  the  application  of  an  additional 
exhaust  valve  or  valves  to  the  condensing 
cylinder. 

5.  To  a  new  mode  of  heating  water  by  the 
application  of  waste  stesm  in  its  passage 
firom  the  condensing  cylinder. 

6.  To  a  mode  of  constructing  pistons, 
pump-buckets,  and  the  foot  and  delivery 
valves. 

7.  To  a  mode  of  generating  steam  ;  and 

8.  To  a  steam  gauge  i^ 

1.  The  high-pressure  cylinder  is  placed 
exactly  over  the  air  pump-~the  lengtii  of  the 
■troke  of  the  one  being  equal  to  that  of  the 
other,  and  the  piston  rod  is  passed  through 
the  piston  and  the  bottom  of  the  cylinder, 
and  attached  to  the  plug  rod  of  the  air  pump» 
while  it  is  connected  by  the  back  links  of 
the  ordinary  parallel  motion  with  the  beam, 
whereby  the  use  of  additional  back  links  is 
dispensed  with ;  or  the  piston  rod  may  be 
connected  to  the  plug  rod  by  crosshead  and 
side  rods.  Or,  instead  of  the  cylinder  being 
fixed,  it  may  be  vibratory  or  oeoiUating,  and 
have  the  piston  rod  connected  directly,  or  by 
means  of  gearing,  to  the  orank  of  the  main 
shaft,  or  to  a  second  orank  fixed  upon  it. 
The  steam,  when  it  has  completed  its  work 
in  the  high- pressure  cylinder,  passes  to  the 
condensing  cylinder. 

8.  Two  eccentrics  are  keyed  at  right 
angles  upon  the  main  shaft,  and  are  con- 
nected by  rods  to  eorrespondfaig  eranks  on 
the  earn  rod,  whereby  it  it  made  to  rotate 
with  the  main  shaft,  and  to  work  the  ralvee. 


S.  The  expansion  valve-splndle  is  coB« 
nected  by  a  crosshead  to  a  veitiesl  rod,  whisk 
is  attached  to  a  lever  weighted  st  the  other 
end.     A  cam  keyed  upon  the  valve  slisft 
causes  the  lever  to  rise  and  fell,  aad  thersby 
to  work  the  expansion  valves.    Ths  srrsags* 
ment  fbr  regulating  their  action  is  ssfoU 
lows :— The  lever  is  supported  upon  a  osv- 
riage,  and  is  free  to  travd  to  snd  fire  from 
the  cam.    On  one  side  of  the  oarrUge  if  s 
walking  lever,  which  is  attached  to  a  shoit 
bar  jointed  to  a  vertical  rod,  which  is  soa- 
nected  by  a  crtMshead  Co  Ac  pisloD  rod  of  a 
tmall  cylinder.  An  air-blast  cylfaider,woiks4 
from  the  main  shaft,  drive*  a  eurrent  of  sir 
into  a  receiver  furnished  with  a  regahrtinf 
escape  cock.    The  air  in  excess  psssss  mndsr 
the  piston  of  the  small  eylinder,  thers^ 
elevates  the  piston  rod,  depresses  the  vsrtissl 
rod,  and,  through  the  medium  of  the  sboit 
bar  and  walking  lever,  causes  tiie  carrisgs, 
and  consequently  the  lever  whereby  ths  tx« 
pension  valve  is  worked,  to  travel  fnm  thi 
cam.    It  will  be  seen  that  the  distanesOs 
lever  travels  is  regulated  by  the  blast,  wMA 
depends  upon  the  speed  the  engine  is  Bsds 
to  work  at,  and  that  the  aotion  of  the  expsj. 
sion  valves  is  regulated  accordingly.  Orths 
weighted  lever  may  be  carried  upon  a  senwsd 
rod,  worked  by  mitre  and  bevelled  whsrfi, 
from  the  piston  rod  of  the  small  ejlindsr, 
through  the  intervention  of  the  oonnsetfai| 
rods,  as  before. 

4.  Additional  exhaust  valves,  hudoied  m 
suiUble  boxes,  are  attached  to  the  top  sad 
bottom  of  (he  condensing  oylinder,  andopsa 
into  a  passage  which  leads  to  the  oondenssr. 
6.  The  water  to  be  heated  is  supplisd  fnm 
the  hot  well  or  other  sourae  of  supply  ts  s 
suitable  vessel,  and  the  ateam,  after  hariai 
performed  its  work  in  the  oondendagoy* 
Under,  is  caused  to  pass  through  a  series  rf 
horisontal  pipes,  or  coil  of  pipes,  plsesd 
within  it ;  or  the  steam  may  be  exhaostsd 
from  the  condensing  cylinder  by  a  ^^^^ 
acting  pump,  and  driven  into  a  vsisii 
wherein  a  broken  stream  of  water  is  csassd 
to  fall  upon  and  mingle  with  It.  Of  j^ 
steam  may  be  exhausted  into  a  vsssfll 
through  a  tube  fitted  with  a  clack  vslvei 
over  this  tube  is  a  enp  dipping  int»  ths 
water  in  the  vsasel,  and  fitted  with  two  4b» 
valves,  above  which  the  water  is  asads  ts 
fell  in  a  shower.  When  tiia  onp  is  taissd^ 
vaouum  is  created  underneath,  into  wldoh  m 
steam  rushes  through  the  clack  valve  of  thl 
tube.  Whan  the  cup  is  forced  down,  ths  cls« 
valve  of  the  tube  is  doaed,  and  those  or 
the  cup  opened,  throngh  which  the  stesm 
passes  into  the  vessel,  where  it  enoouatcfs 
and  heats  the  shower  of  water. 

6.  Behind  the  metaUie  packing  riags^ 
the  piston  is  plsced  a  ring  of  vulcaalssi 
caotttehouo  or  other  suitable  material ;  sad 
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two  Ttlved  passnges  are  placed  In  the  top 
and  under  inrfacei  of  tbe  pUton,  wherebv, 
as  it  is  forced  up  or  down,  the  steam  is  ad- 
mitted behind  the  Tnlcanised  caontchone 
ring,  against  which  it  presses,  and  conse- 
qaentlj  keeps  tbe  packing  rings  in  close  an4 
constant  contact  with  the  interior  surfaces 
of  tbe  cylinder.  The  same  arrangeipent  i$ 
applied  to  pomp  bncketa,  and  w^ter  admit- 
ted bebbd  tbe  ring  instead  of  steam.  Tabes 
or  waahen  of  any  suitable  elastic  material 
iaay  be  substituted  for  the  ring.  Instead  of 
using  besTj  metal  plates  for  valve  flaps. 
It  is  proposed  to  make  tbem  of  vulcanised 
caoatchouc  or  other  suitable  material. 

7.  The  Improvements  in  generating  steam 
consists  in  placing  the  fire  inside  instead  of 
underneath  the  two  under  cylinders  of  the 
French  boiler.  These  cylinders  are  sur- 
rounded by  water  contained  between  them 
and  their  outer  casings.  The  legs  which 
support  tbe  top  cylinder  upon  the  two  under 
cylinders  are.  made  hollow,  so  that  free  com- 
munication is  established  between  all  three. 

8.  Upon  the  piston  of  the  steam  gauge 
it  a  rack  that  gears  into  a  pinion  k^ed 
ttpon  a  spindle,  which  carries  a  band.  Tb^ 
rack  presses  at  top  against  steel  upriogs 
or  rings  of  mj  suitable  elastic  material 
caleulated  to  oiler  a  certain  known  amount 
of  reautance  to  its  upward  motion.  As 
the  pressure  of  the  steam  underneath  tbe 
piston  increases,  the  rack  will  be  forced 
upwards,  and  the  axle  made  to  rotate. 
whereby  the  steam  pressure  will  be  indicates 
by  the  band  upon  the  hce  of  tbe  dial. 

Chdmi. — 1.  The  arrangements  of  the  high 
pressure  oy Under  in  compound  steam  engines. 

2.  Tbe  peculiar  arrangement  for  causing 
the  earn  or  valve  shaft  to  rotate  without 
toothed  gearing. 

3.  The  mode  of  workbg  and  regulating 
tlie  action  <rf  expansive  valves. 

4.  Tbe  application  of  additional  exhaust 
valves  to  the  condensing  oylhider. 

5.  The  mode  of  beating  water  by  waste 


6.  Tbe  method  of  constructing  pistons, 
pump  buckets,  and  tiie  foot  and  delivery 
valves. 

f,  Tbe  mo^e  of  generating  steam. 

8.  Thi}  improved  eonstmetion  of  steam 
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fnvmr  Thomas  TauiCAN,  40,  Hay- 
maiket,  London,  dentist,  /br  an  improved 
wuHhod  er  metjkod^  i^  etftufrueHng  andjix* 
imp  miifleuU  feetk  and  guim,  and  of  rap- 
pMng  d9/Menei^  in  Me  mouth.  Patent 
dated  August  15,  1848. 

Tbe  patentee  first  takes  a  cast  of  the  mouth 
in  plaster,  which  he  hardens  with  resin,  and 
then  eonstructs  a  corresponding  metal  frame 
of  gold  wire,  having  pegs  to  which  the  teeth 
are  attached.  The  fhune  is  covered  with  gutta 


percba,  which  is  drawn  round  the  teeth  so  ns 
to  form  sockets  for  them,  and  then  pressed, 
while  in  a  warm  and  plastic  stste,  into  the 
mould,  which  has  been  previously  wetted, 
The  gutta  percha  is  moulded  into  form  to 
supply  the  other  deficiencies  of  the  mouth, 
either  by  reheating  or  by  hot  instruments. 
It  is  then  withdrawn,  the  teeth  lifted  off  the 
pegs  and  out  of  tbe  sockets,  the  interior 
surAioes  of  which,  together  with  those  of 
gutta  percha  not  intended  to  oome  into  con- 
tact with  the  gums,  are  electrotyped.  Finally 
the  teeth  are  festened  on  tbe  pegs  and  in  the 
sockets  by  cement.  The  gutta  percha  mould 
will,  it  is  said,  fit  the  gums  so  accuratelv  as 
not  to  require  other  fastenings,  although,  If 
desired,  such  fastenings  may  be  used. 

The  second  part  of  this  invention  consists 
in  electrotyping  hard  wax  or  other  soft  sub- 
stance used  in  supplying  the  deficiencies  in 
tbe  mouth,  in  order  to  prevent  their  being 
effected  by  moisture. 

C/attM.— 1.  The  constructing  of  axtifielsl 
teeth  and  sums  with  gutta  percha,  and  elec- 
trotyping ft. 

2.  The  coating  of  soft  substances  used  to 
supply  the  deficiencies  of  the  mouth  with 
metal. 

Isaac  Tatlor,  Stamford  Rivers,  Essex, 
gentleman.  For  improvemenU  in  preparing 
and  engrmAng  tuffaeee ;  aUo  in  the  eonttrue' 
Hon  of  cylinders  adapted  for  mgranmg^ 
and  alio  in  machinery  for  ornamenting  ttir- 
faeee.     Patent  dated  August  21,  1848. 

This  invention  consists,  1.  In  arranging 
a  number  of  hinged  rhomboidal  frames  or 
pentagrsphs  in  a  series,  so  as  to  obtain  wfaat 
the  patentee  terms  a  **  high  diminution"  in 
transferring  the  design  from  the  original  tp 
the  surface  to  be  engraved.  2.  In  com- 
bining a  number  of  pentagraphs  in  pairs, 
back  to  back ,  and  connecting  them  by  a  trans- 
verse bar,  so  tbat  the  same  design  may  be 
transferred  to  two  separate  surfsces  at  tbe 
same  time.  And  3.  In  an  arrangement  of 
apparatus,  in  combination  with  the  penta- 
graph,  for  transferring  the  design  to  the  sur- 
face of  a  printing  cylinder. 

The  patentee  does  not  confine  himself 
to  the  details  given  in  the  specifieation,  so 
long  as  the  peculiar  character  of  his  inven- 
tion is  retained. 

JohkBstbill,  Parliament-street,  West- 
minster, gentleman.  Fbr  improvementi  in 
preserving  animal  and  vegetable  eubitaneet, 
and  alto  stone,  chalk,  and  plaster,  from 
decay.    Patent  dated  August  21,  1848. 

The  wood  or  timber  to  be  prepared  for 
building  purposes  by  drying  or  by  drying 
and  smoking,  is  placed  in  a  chamber  built  of 
iron  or  brick,  which  is  furnished  at  top  with 
a  pipe  leading  to  an  exhausting  apparatus. 
The  flue  leading  from  tbe  f^imace  is  placed 
in  the  bottom  of  the  chamber,  and  perfo- 
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rated  to  allow  the  heat  and  smoke  to  pau 
to  the  wood.  The  dzhausting  apparatus  it 
made  to  withdraw  the  moisture  and  carbonic 
acid  gas  from  the  chamber,  and  to  create  a 
draught  from  the  furnace  into  it.  The  fur- 
nace may  be  fed  with  coke  or  other  fuel, 
and  the  smoke  increased  by  bark  or  other 
antiseptic  material  being  mixed  with  it.  Or 
steam,  which  has  been  dried  by  being  made 
to  pass  through  red  hot  metel  tubes,  may  be 
employed,  and  caused  to  pass  through  some 
antiseptic  material  prior  to  its  entry  into  the 
chamber,  in  order  that  the  wood  may  be 
impregnated  with  it.  la  the  case  when 
steam  is  used  as  the  drying  and  impregnat- 
ing medium,  the  chamber  is  provided  with  a 
stop  cock  for  the  admission  of  atmospheric 
air  to  regulate  the  temperature  of  the  steam. 
When  the  pieces  of  wood  are  small,  they  are 
placed  in  a  pressure  tank  (for  which  a  patent 
was  obteined  by  Mr.  Bethell,  July  11, 
1838),  filled  with  any  of  the  following  antU 
•epties: 

1.  Bituminous  or  tarry  oils,  produced  by 
the  distillation  of  bitumen,  or  bituminous 
shale,  sand,  or  stone. 

2.  The  bituminous  and  pitoh  oils,  made 
aooording  to  the  method  patented  by  S, 
Cliff,  December  8, 1846. 

3.  The  oils  resnlting  from  the  distillation 
of  tar  or  bitumen,  especially  the  heavy  oils 
of  coal  gu  tar. 

4.  Petroleum,  or  native  mineral  oiL 

5.  The  oil  resulting  from  the  distillation 
of  roain. 

6.  Any  combination  of  any  of  these  oils. 

7.  Rosin  melted  and  thinned  with  any  of 
these  oils. 

8.  Sulphur  mixed  with  one  of  these  oib| 
In  the  proportion  of  1  lb.  to  I  gallon. 

9.  Rough  pyroligneous  acid. 

10.  Pyro-acetate  of  copper. 

11.  Solution  of  bark,  which  last  two  are 
tteted  to  be  applicable  of  preventing  the 
ravages  of  the  sea  worm. 

The  grain  or  seed  to  be  preserved  is  fed 
from  a  hopper  into  a  square  box,  where  it 
IS  received  upon  a  horisontal  endless  band, 
which  travels  from  left  to  right,  and  drops 
the  grain  on  to  another  endless  band  placed 
under  the  fint,  and  travelling  in  the  oppo- 
site direction.  The  grain  Is  carried  to  and 
fro  on  a  series  of  tn&n  bands  successively, 
until  it  reaches  the  last  or  bottom  one,  which 
deliven  it  outside  the  box  into  a  suitable 
reoeptade.  The  steam  is  admitted  into  the 
box  through  an  aperture  in  the  bottom ; 
and  the  number  of  endless  bands  may  be 
varied  as  required.  To  preserve  meat,  it  is 
proposed  to  inject  all  the  arteries,  as  soon 
as  the  animal  is  killed,  with  wood  naphtha 
or  pyioUgneoos  acid,  mixed  with  brine,  by 
pumping  it  into  the  main  artery.  The  meat 
Is  then  packed  away  in  casks  filled  with 


brine,  or  It  may  be  packed  In  suitoble  vet« 
sels  capable  of  bearing  a  pressure  of  60  lbs. 
to  the  squara  inch,  and  charged  with  car- 
bonic acid  gas. 

To  preserve  refuse  animal  matter  or  fiih, 
in  order  that  it  may  be  kept  from  putre- 
faction until  wanted  for  manura,  it  is 
steeped  in  a  mixture  of  pyroligneous  add 
and  salt  solution,  then  dried  and  ground  up, 
after  which  It  is  mixed  with  any  suiUble 
material,  and  is  ready  for  nse.  Malt  liquon 
or  wine  may  be  preserved  for  a  longer  time 
than  usual  by  charging  them  with  carbonks 
add  gas  in  peculiarly  shaped  veeseU,  which 
permit  of  theirbdngdrawn  off  as  wanted  with- 
out injuring  their  flavour.  And  ifiilk  or  cream 
may  also  be  made  to  keep  sweet  for  any 
length  of  time  by  impregnating  it  with  car- 
bonic add  gas. 

To  preserve  porous  stones,  olialk,  or 
plaster,  the  article  is  steeped  in  either  of  the 
antiseptics  given  above,  and  then  polished 
or  painted. 

Claimt, — 1,  The  mode  of  preparii^  wood 
by  drying,  or  by  drying  and  smoking. 

2.  The  use  of  anhydrous  steam  for  drying 
and  preserving  wood,  in  combinatioii  wi£ 
the  antiseptio  materials, 

3.  The  application  of  anhydrous  steam 
to  grain,  and  the  machinery  employed 
therein. 

4.  The  employment  of  the  antlseptie 
materials  for  preserving  wood. 

5.  The  employment  of  wood  naphtha 
or  pyroligneous  acid  mixed  with  brine,  for 
the  preservation  of  meat,  or  refnae  animal 
mattera  for  manure. 

6.  The  method  of  preserving  poroua 
stones,  chalk,  and  plaster. 

7.  The  mode  of  preserving  malt  liqaor 
or  wine  by  impregnating  it  with  carbmiio 
add  gas  in  peculiarly  shaped  vessels. 

8.  The  preservation  of  milk  or  cream 
by  impregnating  it  with  carbonic  add  gas. 

William  Youno,  Queen^street,  Cheap- 
side,  lamp  manufacturer.  For  t'mjnvM- 
menu  in  doting  ipirit  and  other  emna  or 
veitele.    Patent  dated  August  21, 1848. 

The  various  improvemente  of  which  form 
the  subject  of  this  patent  are  as  follows ; — 

1.  The  ordinary  camphlne  can  is  oon- 
stnicted  with  a  neck,  which  Is  enlarged  at 
top,  and  screwed  on  the  outdde.  Hie  stop- 
per, which  may  be  of  cork  or  any  othber 
elastic  material,  is  placed  in  the  enlargement 
so  as  to  rest  upon  the  neck  of  the  can^ 
against  which  it  is  kept  tightly  pressed  by  a 
cap  that  acrews  on  to  the  outdde  of  the  en- 
largement of  the  neck.  The  top  of  the  cap 
is  perforated  to  allow  of  the  stopper  bdng 
seen  beneath. 

2.  Or  the  cork  may  be  hdd  Ughtly  against 
the  neck  of  the  can,  or  bottle,  by  a  metal 
disc,  which  is  bent  into  a  oonic^  shape  | 
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and  tbea  pot  on  the  top  of  the  eorkp  and 
prcfted  down  flat,  whereby  Iti  edges  are 
made  to  take  into  a  grooTe  in  the  inside  of 
the  enlarged  part  of  the  neck. 

3.  The  case  or  Teasel  for  containing  the 
cans  is  furnished  with  a  bracket  that  carries 
a  short  screw-rod.  In  the  cover  is  a  nut 
which  is  screwed  on  the  inside,  and  loosely 
held  so  SB  to  allow  of  its  being*  tamed  ronnd 
by  a  key»  by  which,  when  the  cover  is  shut 
down,  the  rod  is  screwed  into  the  nut  The 
•pace  above  the  nnt  is  filled-in  with  wax  np 
to  t}ie  level  of  the  lid  of  the  cover,  and 
•ealed  to  prevent  its  being  opened  without 
detection. 

4.  The  space  between  the  tube  and  the 
glass  vessel  containing  the  camphine  or  other 
flnid,  is  made  fluid  tight  by  the  following 
arrangement:  The  tnbe  is  fitted  with  a 
collar,  which  rests  upon  the  inside  of  the 
Tesad  round  the  bottom  of  the  opening, 
throng  which  the  rest  of  tiie  tnbe  passes. 
The  k>wer  part  of  the  tnbe  is  screwed  on 
tiie  outside,  and  carries  a  nnt.  Between  the 
irat  and  the  bottom  of  the  glass  vessel  is  a 
oork  collar,  which  when  compressed  by  the 
nnt  being  screwed  np,  keeps  the  space  per- 
feetly  fluid  tight. 

It  is  prop(Mied  t— 

5.  To  make  the  stoppers  with  a  centre 
of  wood,  or  other  suitable  materiij,  endr- 
dcd  with  a  cork  ring,  and  cemented  to- 
gether. 

6.  To  doee  bottles  by  a  cap  baring  a 
cork  ring  cemented  to  the  inside  of  its  rim. 

7.  To  make  a  hole  laterally  through  the 
neck  of  the  bottle  (intende4  to  contain 
aerated  Uquids)  in  which  the  stopper  is  to 
bo  held. 

8.  To  unite  gas  pipes,  by  employing  a 
cap  similar  to  No.  1,  to  dose  one  of  the 
pipes,  and  which,  as  well  as  the  cork,  are 
piereed  to  allow  the  second  pipe  to  pass 
through;  whereby  a  sliding  gas  joint  is 
obtained. 

9.  To  connect  glass  pipes  by  means  of  a 
oork  ring  placed  between  the  inner  and  the 
oater  pipes,  and  secnrdy  hdd  together  by 
p^a  passing  from  the  outer  pipe  through 
the  eorking  to  the  recesses  in  the  inner  one. 

10.  To  compress  and  roll  the  corks  in  a 
machine,  which  consists  of  a  bed-plate, 
fitted  at  one  end  with  an  upright  carrying 
the  bearings  of  a  vertical  friction  roller 
that  is  capable  of  being  adjusted  by  a  thumb- 
screw to  any  distance  from  the  bed-plate. 
The  top  plate  is  fitted  with  a  handle,  by 
whidk  it  is  moved  backwards  and  forwards 
under  the  friction  roller. 

Gfojm. — The  arrangement  and  combina- 
tion of  parts,  as  separatdy  described. 

RiOBARD  Shaw,  Oold's-green,  West 
Bronwieh,  Stafford,  railway-bar  finisher, 
/br  loyroMwefi/s  lii  Me  mamffaeture  (/ 


inm  Mo  fyre  han,  rwnd  barif  gquan 
bmn^  and  flat  hart;  T  ban,  angk  iro% 
and  trough  iron.  Patent  dated  August  21, 
1848. 

The  invention  sought  to  be  secured  nnder 
this  patent,  consists  in  employing  curved 
bars  to  form  the  outsides  of  the  piles  out  of 
which  the  angle  iron  or  trough  iron,  tyre 
bars,  fiat  bars,  round  bars,  and  T  bars  are 
to  be  rolled,  in  order  to  prevent  tbdr  lamina- 
tion. The  bars  are  rolled  into  the  required 
carved  shape  by  suitably  grooved  rollers. 

CUnm, — ^The  application  of  this  prindple 
to  the  piling  of  iron  for  the  formation  of 
the  different  kinds  of  iron  before  named. 

Thomas  Richardson,  Newcastle-upon- 
Tyne,  chemist.  For  improtfement*  in  the 
condensation  ^f  metallic  Jkmee,  and  in  the 
manufacture  qf  white  lead.  Patent  dated 
August  21,  1848. 

This  invention  consists, 

1.  In  submitting  mdted  tea  lead  to  the 
action  of  a  slow  current  of  hot  air  in  a  red 
lead  chamber  or  iron  pan,  whereby  the  tin 
is  caused  to  separate  from  it,  and  float  upon 
the  surface,  together  with  a  variable  quan- 
tity of  oxide  of  lead.  The  tin  and  oxide  of 
lead  are  removed,  and  the  tea  lead  is 
reduced  to  a  granulated  state,  or  into  crys- 
tals, by  the  crystallizing  process  of  Mr. 
Patterson,  and  damped  with  nitric  or  acetic 
acid  of  commerce,  or  acetate  of  lead  diluted 
with  water  until  of  the  same  strength.  The 
tea  lead  is  then  placed  upon  a  series  of  shelves 
fitted  into  a  suitable  frame,  and  closed  by 
doors.  The  shelves  are  heated  by  steam,  or 
hot  air  being  admitted  into  the  spaces  un- 
derneath each  shelf,  and  carbonic  add  gas 
is  caused  to  flow  into  and  upon  the  tea  lead. 
The  heat  is  kept  np,  and  steam  occasionally 
admitted  to  the  tea  lead.  At  the  expiration 
of  about  fourteen  days,  it  is  removed  to  a 
dolly  tub,  where  the  white  is  separated  from 
the  metallic  lead,  and  the  latter  returned, 
with  a  fresh  supply,  to  the  shelves. 

2.  The  arrangement  for  condensing  me- 
tallic fumes  consists  in  pladng  in  the 
flue,  into  which  the  furnaces  open,  a 
number  of  steam  jets,  and  in  building  a 
tower  near  to  the  chimney,  which  is  sepa- 
rated into  two  compartments  by  a  division 
reaching  nearly  to  the  top  of  it.  The  fumes 
flow  np  one  compartment,  but  are  inter- 
cepted in  their  passage  down  the  other  to 
the  dkimney  by  a  layer  of  burnt  coal,  or 
broken  pieces  of  brick,  while  a  shower  of 
water  continues  to  flow  in  at  top.  When 
the  draught  of  the  chimney  is  not  suffident 
to  draw  through  the  layer  of  coke,  it  is  in* 
creased  by  means  of  steam  jets  placed  in  it. 

Claims. — 1.  The  purifying  of  tea  lead  by 
the  application  of  hot  air. 

2.  The  use,  in  the  mannfactnre  of  white 
lead,  of  nitric  or  acetic  add,  or  acetate  of 
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iMd,  iteam  or  hot  air,  and  carbonic  add 
gas. 

3.  fbe  arrangements  ^or  condensing  me- 
tallic fames,  with  or  without  extra  steam 

jets. 

— » 

lUBCBKT  AMERICAN   PaTBKTS. 
[Selected  Arom  the  Franklin  Joumat.1 

For  am  lupaoyKMBNT  in  Stkbring 
YssaMiia.  George  W»  and  Ezra  S.  Robin' 
son. 

The  design  and  purpose  of  this  inYcntion 
is  to  turn  the  rndders  of  vessels  by  a  new 
and  more  adTantageous  application  of  me- 
chanical powers,  and  without  the  use  of  a 
tiller  or  tiUer  ropes. 

For  this  purpose  the  rudder  head  should 
rise  aboTC  the  deck,  nearly  as  high  as  the 
axis  of  a  yertical  steering  wheel  of  a  conve- 
nient diameter  and  position,  which  will  pro- 
bably be  from  12  to  fifteen  inches  higher 
than  the  rudder  head  is  usually  made.  On 
the  top  of  this  rudder  head,  which  may  be 
made  polygonal  for  the  purpose,  is  fixed  a 
strong  metallic  horisontal  cog-wheel,  of 
about  twenty  inches  in  diameter;  playing 
into  ibe  teeth  of  this  wheel,  on  each  side  of 
it,  is  a  horixontal  metal  rack  moving  fore 
and  aft  in  parallel  guides  ;  these  radu  are 
to  be  of  such  a  length  and  with  such  a  num- 
ber of  teeth  as  to  turn  the  cog-wheel  as  far 
each  way  as  the  rudder  ever  needs  to  turn. 
This  wiU  require  the  whole  length  of  the 
racks  to  be  about  two  feet  seven  inches,  and 
the  teethed  part  eighteen  inches.  The 
guides  are  in  the  sides  of  an  oblong  frame, 
long  enough  to  permit  the  play  of  the  racks 
and  a  little  higher  than  the  top  of  the  rud- 
der head.  The  forward  end  of  one  of  the 
racks,  and  the  after  end  of  the  other,  is  pro- 
longed solid  and  without  teeth,  and  bent 
upwards  and  turned  inwards  to  the  middle 
of  the  frame,  so  as  to  rise  so  far  above  the 
line  of  the  top  of  the  radder  head,  that  the 
bottom  of  the  shaft  hereafter  described  shall 
be  two  inches  above  the  rudder  head,  so  as 
to  allow  the  radder  the  necessary  play  up 
and  down.  These  prolongations  of  the  racks 
end  in  hollow  nuts  above  five  inches  long, 
with  spiral  threads  cut  in  contrary  direc- 
tiuns,  that  is,  with  right  hand  threads  in  one 
nut,  and  left  hand  threads  in  {he  other. 
1  hese  two  nuts  are  in  a  line  with  each  other, 
which  line  passes  over  the  centre  of  the 
rudder  head,  and  having  bearings  on  the 
two  ends  of  the  frame,  is  a  horizontal  iron 
shaft,  about  six  feet  long  and  two  and  three- 
quarter  inches  in  diameter,  the  forward  end 
of  which  is  fixed  to  the  centre  of  the  steer- 
ing wheel  at  its  axis.  Where  this  shaft 
paiset  through  the  nuts  it  is  formed  into 
two  spiral  screws,  each  about  twenty  inches 
long,  having  two  or  three  threads  of  such 
ebU^uity  as  to  give  about  two-aad-a-balf 


inches  at  each  turn  of  the  wheel,  to  ensble 
the  hidder  to  give  suffidently  to  the  force  of 
the  seas.  One  of  the  screws  is  a  right  band 
screw,  and  the  other  a  left  hand  screw  cor- 
responding to  the  nuts  above  described.  Oa 
the  after  end  of  the  shaft,  and  outside  of  the 
frame,  is  placed  a  verticd  steering  wheel,  of  . 
the  usual  size  and  form.  As  the  ftteeriog 
wheel  is  tttrped,  the  spiral  screws  on  the 
shaft  move  one  rack  forward  and  the  other 
back,  turning  the  cog-wheel  and  the  rudder 
to  the  right  or  left,  as  required.  Instesd  of 
having  the  frame  supported  at  the  after  end, 
it  may  be  bolted  into  the  stem  frame  of  the 
vessel,  and  properly  braced,  by  which  It  may 
be  made  to  occupy  less  room  on  the  deck. 

CZalm.— The  machine  or  eombinatkm, 
consisting  of  the  cog-wheel  on  the  rudder 
head,  the  sliding  racks,  with  the  hollow  noti 
and  screws,  the  shaft,  irith  the  right  sikd 
left  hand  screws,  and  tne  steering  wheel. 

"Blunl,  Ohr^h  Company  ia  advejtiied  aa  ta 
the  courae  of  formation  to  be  called  the  "  Dublin 
and  Holyhead  SubmatiDO  Telagiapb,*  wllli  s  eati- 
tal  of  iS40fOM.  The  proapeetua  la  headed  "  B7 
Authority  of  Her  Majeaty'a  Govemmeut:**  and 
the  proof  given  of  thla  **  authority"  ia,  (hat "  the 
Right  Hon.  the  Lorda  Commiaaioneit  of  Her 
Majesty's  Treasury,  and  the  Right  Hon.  the  Loidi 
Comniissionera  of  the  Board  of  Admiralty,  haying 
granted  to  Mr.  Charlea  John  Blunt,  C.EL,  iMr 
mOkoritp  and  priHUjft  to  lay  down  thia  Ifaie  of  sab- 
marine  telegraph  <Aa  oomNiiiy  U  /omud  mtdir  nek 
tpteiat  uutkorily  to  carry  out  the  undertaking."  To 
prevent  any  person  being  taken  in  by  this  very 
audacious  announcement,  we  think  it  right  to  state, 
that  neither  the  Treasury  nor  the  Admiralty  have 
the  power  to  grant  Charlea  John  Blunt,  C.E.,or 
any  one  else,  "such  authority  and  privilege "sa 
they  are  here  alleged  to  have  done,  and  that  it  can- 
not be  true  that  they  have  done  anything  of  the  sort 
Thia  much  they  may  poesibly  have  aaid^for  it 
accords  with  their  ordinary  practice  in  such  cases— 
that  they  do  not  see  ho«v  any  harm  is  likely  to 
reault  either  to  the  revenue  or  the  navigation  of 
the  country  (branches  of  the  public  service  under 
their  imm>:diate  charge)  from  laying  down  a  line  of 
wires  at  the  bottom  of  the  Irikh  Sea,  and  will  oftr. 
therefore,  no  opposition  on  their  parts  to  Mr.  BloBt 
and  his  project.  But  so  they  would  have  said,  had 
his  prop<)sition  been  to  lay  down  a  line  from  Holy* 
head  to  liung  Kung,  and  so  they  would  say  to-mor- 
row to  any  other  person  who  might  apply  to  ihem 
an  the  subject.  Mx .  Blunt's  •*  privilege "  aad 
"  special  authority"  are  Just  the  aame  as  any  other 
mau's  •*  privilege"  and  "special  authority"  to prac- 
tiae  on  the  credulity  of  the  public. 

MUutU  Moutds.^At  the  School  of  Deaigna.  Shef- 
field, Mr.  Young  Mitchell,  the  master,  gave  a  lec- 
ture, illustrated  by  experiments,  on  the  art  of 
making  elastic  moulds.  It  has  great  advantages 
over  the  old  plan.  The  meukls  may  b«  maila  st 
amall  cost,  and  wuh  great  rapidity.  That  which 
would  occupy  five  or  six  days  in  the  modelling  maj 
be  furnished  by  this  process  in  harf  that  number  of 
hours.  By  the  facility  thu<  alibrded  beautiful  Ibnas 
may  be  multiplied  so  cheaply  as  to  be  brougbi 
within  the  reach  of  all.  The  principal  material  uKd 
Ibr  the  elaatlc  moulds  is  glue  or  gelatine.  The  best 
fish  glue  will  answer  aa  well  aa  galallac,  and  It 
much  cheaper.  The  material  ia  diaaolved,  lU^e 
glue,  in  a  vessel  placed  over  the  fire  in  a  pot<tf  hot 
water,  atfrrlng  It  during  the  proceas.  To  each  poonii 
of  the  gelaUae  it  la  aeeeaaafy  M  add  Uiiw^^nsrtsn 
ft  a  pint  of  water  and  half  an  ounaa  of  baas'  wax.  It 
Is  ready  far  use  wnea  about  the  thickness  of  lynv* 


i 


ADVERTlSBMEMtS.  191 

Thj  model  mait  be  oiled  carcftiUy  with  sweet  oil,—  in  mixing  it.    Before  using  the  mould  It  should  be 

mna  the  oompoiitlon  mui  be  poured  upon  it  whUe  careftally  oDed.    Great  eare  ii  required  in  mixing 

vsrm,  but  not  boUlng,    HaTing  aet,  it  may  be  the  plaster,  and  watchbig  it  when  in  the  mould,  for 

token  oiT  the  model.    When  the  model  is  small  It  if  It  be  allowed  te  remain  long  enough  to  heat,  the 

•kotdd  be  placed  In  a  shoe  or  case,  which  gires  mould  is  destroyed,  Mr.  Mitchell  exhibited  moulds, 

fccmty  tor  shaking  the  mould  well  when  the  plaster  and  casts  were  taken  ftom  them  in  the  presence  rf 

la  poured,  so  aa  to  drlye  it  weU  into  the  orevioee.  the  audienee.— Mr.  Mitchell  also  exhibited  a  sped- 

The  piaster  should  be  fine;  and  in  order  that  it  men  of  stearine,  and  explained  how  casts  may  be 

Buy  harden  and  aet  quickly,  about  half  an  ounce  made  with  a  shining  and  wax -like  appearance.— 

or  alum  should  be  added  to  each  pint  of  water  used  Sh^ld  and  Roiherham  Indipendeni. 


WXBKLT  LIST  OF  MXW  BN9UBR  FATBNTS. 

Charlea  Thomas  Pearce,  of  Pftrk-road,  Regent's-  tttprovements  In  preventing  aoeideiita  on  isUwws. 

park,  Xaq.,  for  ImpioYements  in  apparatus  Ibr  ob-  February  17;  six  months. 

tainlng  light  fay  electric  agency.    February  10 ;  six  John  Bottomley,   of  Bradford,  York,  Sf anuftc- 

months.  turer,  for  improvements  In  machinery  fbr  weaving. 

Gharlcfl  Frederick  Whitworth,  of  Hull,  gent,  for  February  S2;  six  months. 

WBBKI*T  LIST  OF  DBSION8  FOR  ARTI0LB8   OF  UTILITY  HEOISTBRBD. 
I>ateor    No.  in 
Regiatia-  the  Re- 

tlon.     gist«r.        Pvoprietors'  Names.  Addresses.  Subjeet  of  Design. 

Feb.  15      178t     Doane,  Dray  k  Deane,  London  Bridge ..<<«.  Oinder-slAer. 

16      1783      George  Allen Stepney  ............m......,......*..*..  Safety  catch  for  the  handles 

of  railway  and  other  carriage 
doors. 

19  1784     Edward  Newman  Four- 

drlnler  Camden  Town Hat  suspender. 

20  1 785      William  Burgess Blackfriars'-road Gutta  percha  label-holder. 

,.      1786      Welch,  Margetson,  and 

*  Co Cheapside Aerial  stock. 

22      1787      M.  M.  Gariel Paris,  M.D ^.^ ...... ......  The  aqueductor  for  surgical 

purposes. 


^bbertidemrnt£(« 

in  One  very  large  Volume^  890.,  illuttrated  by  above  Three  Thoueand  Engnmnge  on 
Wood,pHee£,\  13t.  6if.,  ehtk. 

An  Sncydopsedla  of  CItU  Engineerins^  Historical^  Theoretical^ 

and  Practical. 

BY  EDWARD  CRESY,  F.S.A.,  C.E. 

*'  A  derideratum  in  the  history  of  engineering  science  is  supplied  by  the  publication  of  thia  remarkable 

▼olume.    There  la  n^  a  member  of  the  community,  ftom  the  highest  engineer  to  tho  humblest  surveyor, 

Yho  will  not  find  here  materials  to  enrich  his  mind  and  extend  his  knowledge."— /riiA  Ralltoay  Gazette. 

London  1  Longman,  Brown,  Green,  and  Longmans. 


Encyclopaedia  Metropolitana^ 

RS.I8SUB  IN  PARTS,  EACH  CONTAINING  A  COMPLETE  TREATISE. 

MATtfBMATICAL   DIVISION.  Part 

p^                           n.  DIFFERENTIAL  and  INTEGRAL  CALCU- 

5.  GEOMETRY.    By  Peter  Barlow,  Esq.,  F.B.S.  J'US.     By  A.  Levy,    Esq.,  M.A-,  F.G.8., 

7.  ALGE^R^d  Gl^METBl?rL°iSALY81S.  H^v,  T.  G,  H.U,  M-A-.  P™fc«»  jj  M-k- 

8.  THEORY  of  NUMBERS.    By  Peter  Barlow,  ^^  Morgan    Esq.    8« 

Esq.,  F.R.3.    Is.  6d.  14.  THEORY  of' PROBABILITIES.     By  Augus- 

B.  TRIGONOMETRY.    By  George  Biddell  Airy,  tus  de  Morgan.  Esq.    8s.  6d. 

Esq.,  M.A.,  F.R.3.,  Astronomer  Uoyal.    2.  15.  DEFINITE    INTEGRALS.      By    the    Rev. 

Eagraviogs.    2s.  6d.  Henry  Moseley,  M.A.,  F.R.S.    2s. 

10.    ANALYTICAL    GEOMETRY   and   CONIC  JOHN  J.  GRIFFIN  and  Co.,  Chemical  Museum 

SECTIONS.    By  the  Hev.  U.  P.  Hamilton,  fiS,  BaVct-street.  Portman-square,  London;  and  R. 

M.A.,  F.R.8.    4  Engravings.    3s.  GRIFFIN  and  Co.,  Glasgow. 
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TO  INVENTORS  AND  PATENTEES, 

BAZAAR, 

BAKER-STREET,  P0RTMAN-8QUARE. 

February,  1840. 

TUB  following  Circular  having  bwn  very  favour- 
ably retpDnded  to  by  a  number  of  Manufkctuteri, 
and  Patentees  it  ii  intended  to  open  the  l^zpotitlon 
on  the  1st  of  lfar6h  next.  AH  articles  intended 
for  Exhibition  on  that  day;  should  be  forwarded  on, 
or  before  Tuesday,  the  27th  of  February  Instant; 
but  Manufacturers  wishiirg  to  avail  themselves  of 
the  Exposition,  can  at  any  time  send  their  inven- 
tions, which  will  be  added  to  the  Exhibition. 

W.  SPRING,  Manager. 
Baxaar,  Baker-street,  Portman-squaie,  Jan.,  1849. 

It  is  matter  of  surprise,  that  in  a  Nation  like 
England,  famous  for  its  trade  and  manufiusittrea, 
its  men  of  science  and  iuventive  genius,  a  place 
has  not  been  established  in  which  might  be  con- 
centrated for  Fru  Exposxnoir,  Patented  and 
Registered  Inventions,  which  would  be  both  an 
advantage  and  attraction  to  the  Public;  and  at  the 
same  time,  facilitate  the  object  which  Manufac- 
turers have  in  view—viz.  making  their  Inventions 
generally  known. 

Several  Manufwtnrers  having  concurred  in  this 
opinion,  it  is  intended  immediately  to  open  an 
Exposition  of  the  kind,  and  the  BAKEIUSTREET 
BA2AAR  being  a  place  well  known  and  of  groat 
resort,  the  Proprietor  proposes  to  devote  requisite 
space  for  the  purpose,  where  the  public  can  have 
the  opportunity  of  seeing  every  important  Inven- 
tion, tree  of  charge. 

A  Manager  and  Assistants  will  be  appointed,  for 
the  purpose  of  EXPLAINING  THE  USE  AND 
ADVANTAGE  OF  EACH  INVENTION,  and  to 
effect  Sales. 

A  system  of  GENERAL  ADVERTISING  wiU 
also  be  adopted. 


Terms. 

For  Rent,  {including  General  Jdverlieing)  for 
one  Patented  or  Registered  Article,  not 
occupying  a  larger  space  than 

2  feet  square  ......    £1    0    0  per  annum. 

S   „      „         ......       1  10    0         „ 

4  „      „         2    0    0 

5  „      „  2  10    0         „ 

6  „      , 3    0    0         „ 

If  larger  space  should  be  required,  or  where 
several  Inventions  are  the  property  of  one  indivi- 
dual, subject  to  special  arrangement. 


Ma.  WILLIAM  SPRING  u  authorised  to  arrange 
the  terms  for  Rent  and  Commission,  and  commu- 
nlcatioDS  addressed  to  him  at  the  Bazaar,  will  re- 
ceive prompt  attention. 

Patents  Intended  for  exhibition,  may  be  at  once 
sent  in.  Rent  moI  to  eompunee  until  the  Exposition^ 
is  opened  to  the  Public,  of  which  due  notice  wHl  b« 
given. 


To  Bnglneert  and  Boiler 
Makers. 

THE  BIRMINGHAM  PATENT  IRON  TUBS 
COMPANY  Manufacture  Patent  Lap  Welded 
Tubes,  under  Mr.  Richard  Prosser's  Patent,  for 
MariDC,  Locomotive  and  all  Tubular  Boilers.  AUo 
Tubes  for  Gas,  Steam,  and  other  purposes.  AU 
sorts  of  Iron  Gas  Fittings.  Works,  Smethwick, 
near  Birmingham,  London  Warehouse,  68,  Upptc 
Thames- street. 

WANTED  by  a  PRACTICAL  ENGINEER, 
who  has  a  first-class  education,  and  thorouehly 
conversant  with  the  general  routine  of  EngineeriaK 
and  Machinery,  a  situation  as  Manager  to  a  Gas  or 
Water  Company,  or  as  Junior  Draughtsman  to  sa 
Engineer.    No  objection  to  go  abroad. 

Address  to  F.  G.  S.,  care  of  J.  C.  Robertson  sad 
Co.,  166,  Fleet-street. 


NOTICES  TO  CORRJSSPOSDEHTS, 
Ur.  Medmorik  in  <mr  next. 
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On  the  most  Economical  Form  of  a  Building. 
By  Mr.  Tate,   of    the   National   Society's 

Training  School,  Battersea ^..«....  1» 
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MB.  FONTATNBIIOAfeAU'8  OOtrTIKUOUS  VBMBSa-OtrmWO  MACHINlftT. 

(Patent  dated  May  25, 1847.    A  Communioation  from  Abroad.) 


Machines    for    cutting    continaouff 
veneen  are  not  new.    Holtsapffel  soeaka 
of  the  mode  having  heen  introduced 
from  Russia  of  *'  cutting  veneers  spirally 
from  a  cylindrical  block  of  wood,  with  a 
knife  of  eaual  length — as  if  the  veneer 
were  unrolled  like  a  piece  of  silk,  or 
cloth,  from  a  roller — and  states  that  it 
'*  has  been  latterly  applied  to  the  prepa- 
ration of  ivory  into  similar  veneers.'* — 
(Turning  and  Mechanical  MaHipula' 
tiony  vol.  i.,  p.  154,  1843.)    To  this  pas- 
sage in  the  text  there  is  subjoined  the 
following  foot  note,  '<  Monsieur  H.  Pane, 
of  Paris,  piano-forte  manufacturer,  has 
taken  out  patents  for  this  method  of  cut- 
ting ivory  spirally  into  sheets.    A  speci- 
men 17  inches  by  88  inches,  and  about 
one- thirteenth  of  an  inch  thick,  glued 
upon  a  bcNird,  may  be  seen  at  the  Poly- 
technic Institution,   Regent-street,  and 
M.  Pape  advertises  to  supply  sheets  as 
large  as  dO  inches  by   150.     He  has 
veneered  a  piano  entirely  with  ivory.'* 
The  inventor  of   the  machinery,  now 
about  to  be  described,  alleges,  however, 
— the   advertisements  of  M.  Pape  not- 
withstanding —  that   '*  the    mechanical 
means  employed  ('  to  cut  wood  into  thin 
and  continuous  sheets  of  any  desired 
width*)  have  proved  insufficient  to  pro- 
duce practical  results,  and  (that)  manu- 
facturers have  not  been  able  to  operate 
but  on  amaU  tpidihs"    He  claims  for 
his  machinery  the  merit  of  being  the 
first  to  ''cut  wood  of  large  widths  in  a 
continuous  manner'*  and  with  ''economy 
of  time  and  labour.**-:-"  A  log  of  ma- 
hogany, for    instance,  whatever  be  its 
sise,  set  in  my  apparatus,  is  cut  in  a  con- 
tinuous manner — (so  as  to  form  a  spiral 
developed  from  the  circumference  to  the 
centre)  —  without  any  interruption  and 
with  a  velocity  truly  surprising.**    His 
description  of  the  "  apparatus  *  has  not 
been  rendered  into  tne  best   possible 
English,  and  is  in  some  parts,  therefore, 
rather    unintelligible ;    but    we    prefer 
giving  it  as  it  stands  in  the  specification', 
to  venturing  on  any  emendations  of  our 
own.     The  illustrative  figures  are  at  all 
events  plain  enough,  and  may  help  to 
clear  up  what  is  obscure  in  the  text. 

My  means,  which  as  it  will  be  easily  seen 
m  entirely  new,  comprise : — 


FIratfy.  The  application  of  a  iharp-edgsd 
and  very  thin  blade,  held  fut  between  two 
knives  or  straight  rulers  ending  ia  bed, 
which,  while  they  keep  tight  the  blade  over 
all  its  length  and  near  its  cutting  edge,  pre* 
vent  it  on  one  side  from  going  too  deep  into 
the  wood,  and  on  the  other  side  foroeitto 
penetrate  far  enough  into  it,  and  to  the 
required  degree,  according  to  the  thickaen 
designed  for  the  sheets.    That  applicafioo, 
or  rather  addition  of  a  thin  blade  working 
between  two  knives,  is  of  the  greatest  in- 
portance  for  the  success  of  the  operatioD, 
and  forms,  I  Tentnre  to  say,  a  mediaucil 
principle  quite  new,  not  only  in  the  appi- 
ratua  hereinafter  described,  but  alio  in  all 
other    machines    for    wood-cutting,   either 
from  prisms,  blocks,  or  logs. 
V  Secondly,   The  disposition  of  a  strong 
leader  set  immediately  above  the  knivei, 
and  resting  constantly  on  the  wood  as  fait 
as  it  is  cut    That  pressing  leader,  which  if 
of  a  quite  new  application,  is  also  of  great 
importance  in  the  operation,  as  it  serrei  to 
keep  the  wood  fast  over  all  its  length,  and 
close  to  the  part  which  u  to  be  cut  bj  the 
blade ;  so  that,  notwithstanding  the  knoti, 
'  brambles,  and  defects  which  the  knife  oMsti 
with,  it  is  always  perfectly  supported,  and 
cannot  be  the  cause  of  any  defect  or  acci- 
dent.   If  even  the  wood  by  its  nature  were 
very  defective,  uneven,  and  presented  fery 
little  homogenousness  in  its  different  perti, 
it  would  nevertheless  be  well  cut,  and  with 
all  the  precision  and  nicety  that  coold  be 
wished  for. 

Thirdly.  The  mechanism  adapted  for 
working  the  blade  or  knife-bearer,  and  at 
the  same  time  the  pressing  leader  in  a  coo- 
tinuous  manner,  is  always  proportioned  to 
the  relative  velocity  giren  to  the  piece  of 
wood  to  be  out.  That  operation  is  very 
essential,  and  was  not  obtained  by  the  pre- 
vious machines.  I  am  enabled  by  it  to 
produce  sheets  of  a  surface  constantly  eTen, 
and  of  an  equal  thickness  upon  all  their 
width,  from  the  beginning  to  the  end  of  the 
spiral. 

That  mechanism  is  the  more  valnaUe  ss 
it  can  be  varied  at  will,  in  order  to  modify 
the  thickness  of  the  sheets,  as  in  all  case  the 
progress  of  the  blade  and  of  the  leader  is 
proportioned  to  the  motion  of  the  block: 
that  is  to  say,  the  quicker  the  block  tarns 
the  more  the  progression  of  the  blade  and 
leader  is  rapid,  and  so  reciprocally,  whatever 
be  the  thickness  previously  regulated. 

Fourthly.  The  addition  to  the  madiine 
of  a  moveable  drum,  or  cross-bar,  prorided 
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wHfa  Mftenl  arms,  pennitting  to  reeeife 
limiilttiieoQtly  a  oeitain  nmnber  of  pieoei 
of  wood,  and  to  cat  them  into  thin  and 
raetangnlar  iheeta,  instead  of  continooua 
iheeta,  whiofa  in  many  cases  enables  me  to 
Bike  valuable  applications  of  my  faiYention 
to  bramble  woods  and  others. 

Witkont  the  particular  meatis  which  I 
here  berdnbefore   mentioned,  and  which 


constitnte  the  whole  of  my  iBTcntion,  that 
is  to  say,  all  the  principal  or  working  parts 
of  the  machine,  it  is  quite  impossible  to 
obtain  the  practical  results  which  I  produce, 
espedaUy  when  it  is  required  to  operate  on 
pieces  of  wood  of  large  dimensions,  as,  for 
.instance,  upon  logs  of  two  or  three  yards, 
or  eren  more  in  width,  and  upon  any  dia- 
meter and  size  whatcTcr. 


Fig.  4. 


la  order  to  have  the  system  of  my 
machine  perfectly  understood,  it  is  indis- 
pensable to  comprehend  its  full  description 
hereinafter  giren.  It  will  be  easy,  not  only 
to  admit  the  mechanical  principles  of  the 
a|yparatas,  and  the  dispositions  which  I  have 
hercAa  before-mentioiied,  but  also  the  dif- 
ISsreiit  particulars  and  the  principal  parts 


of  its  construction.  It  will  be  seen,  as  I 
before  said,  that  it  can  be  applied  at  will  to 
cutting  wood  from  a  single  piece  into  con- 
tinuous and  Tcry  large  sheets,  as  to  cut 
wood  from  several  narrow  pieces  into  rect- 
angular sheets,  proportioned  to  the  sizes  of 
the  same  pieces.  * 

]l2 
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DetcHption  qf  the  Figur$i. 

Fig.  1,  Bhowi  a  longitudinil  eleyaUon  of 
the  machine  entirely  set  up,  and  ready  to 
cut  up  a  large  piece  of  wood. 

Fig.  2,  is  a  longitudinal  section  taken 
through  the  axis,  according  to  the  lines  1 ,  2, 
of  the  plan. 

Fig.  3,  is  a  transverse  section  tal^en  per-  * 
pen^cularly  to  the  preceding,  according  to 
the  line  .3,  4.    And 

Fig.  4,  is  a  general  plan  of  the  machine, 
ai  seen  from  abofc. 

By  examining  the  seyeral  views  and  details 
of  the  apparatus,  it  will  be  seen,  that  the 
log  or  piece  of  wood.  A,  to  be  cut,  is  not 
set  on  mere  conical  points,  as  on  a  lathe, 
but  on  two  square  points  of  the  iron  axis, 
BB',  between  which  it  is  held  sufficiently 
fast  to  avoid  its  having  any  play,  but  so 
that  it  may  fall  in  steadily  with  the  simulta* 
neous  rotary  motion  of  these  two  axes.  At 
its  ends  are  adjusted  the  iron  cross-bars,  C, 
which  serve  to  maintain  it  on  their  points 
in  a  steady  manner,  and  to  keep  it  always 
perfectly  in  the  centre  from  the  beginning 
to  the  end  of  the  operation.  The  forms  of 
these  cross-bars  are  similar  to  those  shown 
by  figs.  5  and  6 ;  the  largest  of  these 
are  applied  to  the  largest  logs  of  wood, 
and  the  smaUest  replace  the  former  when  the 
logs  are  reduced  to  a  small  diameter.  These 
cross-bars  being  at  their  centre  pierced 
with  square  holes,  having  the  exact  form  of 
the  points,  it  is  easily  understood,  that  when 
these  points  are  inserted  in  the  holes,  the 
piece  of  wood  is  connected  with  the  axis  B, 
and  B^,  in  a  continuous  and  solid  manner, 
and  must  necessarily  turn  with  them  when 
they  are  put  in  motion. 

As  the  logs  of  wood  are  not  always  of  the 
same  length,  it  is  absolutely  necessary  to  be 
able  to  cause  the  points,  and  consequently 
the  axes,  to  advance  and  recede  when  requi- 
site.  For  that  purpose  I  have  adapted  to 
the  end  of  one  of  these  axes,  that  marked  B, 
a  screw,  D,  fig.  4,  and  fig.  2,  which  can  be 
turned  by  the  hand,  without  giving  to  the 
axis  the  same  roUry  motion.  That  screw, 
D,  passing  through  a  permanent  nut,  E,  is 
obliged  to  move  when  turning,  and,  conse- 
quently, causes  the  axis  to  advance  or  re- 
cede ;  and  as  that  axis  is  held  by  two  strong 
supporters,  FFS  between  which  are  placed 
the  cog-wheel,  G,  and  the  pulley,  H,  set  on 
the  said  axis,  those  two  pieces,  G  and  H, 
cannot  move  with  it,  as  they  are  kept  be- 
tween two  supports.  Thus  the  screw,  D, 
and  its  axis,  B,  only  moTC  and  change  their 
position. 

The  second  axis,  B^,  is  by  itself  a  screw  ; 
it  is  wormed  over  all  its  length,  and  is  pro- 
vided, as  the  first  axis  B,  with  a  cog-wheel, 
0>,  having  exactly  the  same  diameter  as  the 


first- mentioned  wheel,  G,  and  whidi  alio 
must  rest  in  the  same  place,  whatever  nay 
be  the  position  given  to  the  axis.  For  that 
purpose  this  wheel,  G,  is  kept  on  one  side 
by  the  large  supporter,  F',  by  means  of  a 
nut,  a,  which  presses  against  it,  and  on  the 
other  side  by  a  nut,  a,  which  rests  on  the 
nave  of  the  said  wheel,  G^  When  that 
axis,  B,  is  to  be  made  to  advance  or  recede, 
those  nuts  are  loosened,  and  then,  1^ 
means  of  the  screw,  D,  placed  above,  the 
moveable  bearer,  I,  is  made  to  prooQBd. 
That  bearer,  I,  serves,  at  its  lower  extremi- 
ties, as  a  supporter  to  the  wormed  axis,  B^ 

That  second  screw,  D\  produces  exactly 
the  same  effect  as  the  former  one,  D ;  its 
.  nut,  E,  being  also  permanent,  is  obliged  to 
move  according  to  its  length,  when  it  is 
made  to  turn  lengthwise  on  the  right  or  left 
side. 

When  the  position  of  the  two  axes,  BB\ 
has  been  so  regulated,  that  their  square 
points  are  inserted,  and  kept  into  the  cron 
bars  which  are  adjusted  to  the  extremities  of 
the  log  of  wood,  as  shown  by  figs.  2  and  4 ; 
the  position  of  the  blade -bearer  carriage 
must  be  adjusted  so  that  the  more  fonrard 
knife  should  advance,  and  rest  on  the  ex- 
ternal surface  of  the  log. 

That  blade- bearer  carriage  is  composed  of 
a  cast-iron  frame,  J,  which,  at  its  two  oppo- 
site extremities,  is  provided  with  the  two 
cast-iron  chairs,  R,  intended  to  receive  on 
one  side  the  cast-iron  guide,  or  presiiog 
leader,  L.  That  last  guide  rests  conitaatlj 
on  all  the  length  of  the  wood,  immediately 
above  the  sharp  edge  of  the  blades,  in  order 
to  prevent  them  from  causing  the  wood  to 
split,  or  from  taking  oiF  a  greater  quantitj 
of  it  than  they  ought  really  to  do.  The 
application  of  that  leader,  L,  to  the  mi- 
chine  is,  at  has  been  herein-before  de- 
scribed, of  the  utmost  importance,  ss  it 
permits  to  obtain  results  which  could  not 
possibly  be  attained  without  its  use.  It  hai 
been  dibposed  in  such  manner  that  its  posi- 
tion may  be  regulated  as  exactly  as  it  can  be 
required.  For  that  purpose  the  ca»t-iroB 
chairs,  K,  which  are  to  support  the  extremi- 
ties of  the  above-mentioned  leader,  are 
crossed  by  bolt  screws,  6,  which  allow  it  to 
be  lowered,  raised,  or  moved  on  the  right  or 
left  side,  to  be  inclined  in  one  way  or  an< 
other,  so  as  to  comply  with  all  the  reqnired 
necessities,  according  to  the  nature  of  the 
wood,  the  thickness  of  the  slieets  which  are 
to  be  cut,  &c.  In  order  to  make  well  ua- 
derstood  the  construction  of  that  guide  or 
leader,  it  is  represented  minutely  in  fig.  7f 
which  is  a  transverse  section.  From 
this  it  is  easy  to  understand  that,  by  iu 
nerves  and  its  strong  thickness,  it  pn* 
sents  a  great  resistance.    As  it  mutt  Wtf 
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with  a  certain  strength  during  the  working 
on  all  tile  length  of  the  log,  it  is  expedient 
to  make  it  solid  and  without  chance  of  being 
ileiible. 

The  two  knives,  MM^  between  which  is 
kept  tight  the  additional  blade,  /,  by  which 
the  wood  is  cut,  are  placed  underneath  the 
forward  face  of  the  guide,  L,  and  in  a  tan- 
gential direction  to  the  external  circumfe- 
rence of  the  log,  as  shown  by  fig.  7.  Those 
knives  are  both  fixed  by  a  cast-iron  ruler,  N, 
going  overall  their  length,  and  are  kept  in 
an  immovable  position  by  means  of  the  iron 
holdfasts,  O,  on  the  extremities  of  which 
they  are  screwed.  Their  fastenings  are 
placed  at  equal  distance,  and  in  a  sufficient 
quantity,  over  the  breadth  of  blade-bearer 
carriage.  *  In  order  that  the  latter  may  give 
to  the  knives  the  exact  position  which  is 
necessary  relatively  to  the  pieces  to  be  cut, 
it  has  been  necessary  to  adjust  on  one  side 
upon  the  ends  of  the  chairs,  K,  some  pro- 
jecting screws,  <2,  upon  the  heads  of  which 
the  ruler,  N,  rests  at  its  extremities,  so  as 
to  cause  it  to  occupy  a  more  or  less  elevated 
position  ;  and  on  the  other  side  some  bolt- 
screws,  e,  have  been  placed  on  the  forks 
which  end  the  iron  holdfast,  O ;  the  screw, 
e,  holds  the  holdfasts,  O,  upon  the  blade- 
bearer  carriage,  and  permits  at  the  same 
time,  to  inclfne  them  more  or  less,  or  cause 
them  to  advance  or  reeede  relatively  to  the 
surface  of  the  log.  It  results  from  that 
GontriTance  that,  whatever  may  be  the  size 
of  the  block,  the  direction  of  the  knives  and 
of  the  blade  can  always  be  regulated  so  as 
to  have  the  sharp  edge  of  this  last  in  the 
most  convenient  part;  that  is  to  say,  in 
order  that  on  one  side  it  should  not  tend 
too  much  to  penetrate  into  the  wood,  for 
which  purpose  the  forward  knife,  M,  resting 
on  the  surface  of  the  cylinder,  guides  and 
maintains  that  blade,  and  in  order  that  the 
other  side  it  should  not  hold  back.  That 
is  prevented  by  the  blade  held  by  the 
second  knife,  M^,  which  rises  very  near  the 
sharp  edges,  and  forces  in  the  mean  time 
the  sheet,  as  soon  as  it  is  cut,  to  pass 
between  it  and  the  pressing  leader. 

It  is  therefore  evident  by  that  contrivance, 
that  the  cutting-blade  is  neither  too  eager 
nor  too  slow  in  working. 

When  the  machine  has  been  regulated  for 
a  required  thickness,  it  is  certain  always  to 
be  obtained  all  through  the  operation. 

That  disposition  is  the  more  remarkable, 
and  the  more  advantageous,  as  it  permits  to 
change  the  blade  and  the  knives,  to  put 
them  on  or  take  them  off  with  greater  faci- 
lity, without  disconnecting  the  other  logs 
which  may  be  fastened  to  them,  as  it  suffices 
to  loosen  the  screws  which  fasten  them  to 
the  iron  holders. 


When  the  blade  and  the  knives  which 
hold  it  fast,  as  well  as  the  pressing  leaders, 
are  exactly  regulated,  Ihe  machine  can  then 
be  put  in  motion.  To  that  effect  it  is  to  be 
observed,  the  movements  have  been  so  dis- 
posed that  the  two  axes,  BBS  &t  the  ex- 
tremity of  which  the  log  is  supported,  may 
both  at  the  same  time  be  acted  upon  with 
the  same  velocity,  in  order  to  prevent  any 
attempt  to  twisting, ^and  to  have  the  block 
moving  regularly  all  along  its  length.  Thus 
it  has  already  been  seen,  that  the  two  simi- 
lar wheels,  G6^,  are  set  upon  those  axes  to 
which  they  are  fastened,  each  of  them  by  a 
pin,  adjusted  in  a  groove  contained  in  their 
length,  in  order  to  allow  them  to  remain  in 
the  same  place.  When  the  axes  are  caused 
to  advance  or  recede,  those  wheels  catch 
with  the  pinions,  P  and  P^.  Figs.  1  and  4, 
which  are  set  on  the  intermediate  shafts, 
Q  and  Q^,  which  are  themselves  commanded 
by  the  eight  wheels,  R,  RS  adjoining  the 
preceding,  and  catching  with  the  pinions, 
9,s.  These  two  last  pinions,  of  small  dia- 
meter, are  set  on  the  same  shaft,  T,  which 
is  the  moving  shaft  of  the  machine,  and 
which,  for  that  purpose,  is  provided  with 
the  pulley,  U,  having  several  diameters,  in 
order  to  receive,  in  case  of  need,  different 
speeds,  more  or  less  rapid,  according  to  the 
dimensions  or  size  of  the  logs  to  be  cut. 

It  will  be  easily  understood,  that  the  mo- 
tion can  be  given  to  those  pulleys  by  any 
moving  power  whatever,  by  means  of  which 
a  convenient'  velocity  may  be  obtained. 

Whilst  the  rotative  motion  is  so  given  by 
means  of  those  transmissions  of  movement 
to  the  piece  of  wood  set  ]>etween  the  two 
points,  the  blade-bearer  carriage  is  caused 
to  advance  very  slowly,  and  of  a  quantity 
corresponding  to  the  thickness  of  the  sheets 
to  be  obtained. 

That  forward  motion  is  effected  by  the 
machine  itself,  without  any  trouble,  and  in 
the  following  manner : 

Under  the  carriage  is  set  a  nut,/,  through 
which  passes  an  horizontal  screw,  V,  inserted 
in  a  collar  contrived  in  the  centre  of  the 
cast-iron  cross-bar,  X,  bolted  on  the  sides 
of  the  main  frame,  Y,  which  serves  as  a 
basis  to  the  carriage.  On  the  head  of  that 
screw  is  set  a  pulley,  ^,  facing  another  smaller 
pulley,  ^^,  set  in  a  small  intermediate  axis 
represented  in  fig.  4,  and  provided  with  a 
small  bevel  wheel,  A.  This  last  wheel  re- 
ceives its  motioji  from  a  similar  wheel,  h^, 
fastened  to  a  second  axis  similar  to  the  first, 
but  perpendicular  to  the  precedent,  and 
bearing  a  pulley,  H  ^ ,  which  has  been  already 
represented  as  placed  on  the  axis,  B.  Thus 
the  movement  of  the  screw,  V,  having  a 
very  small  worm,  is  always  proportional  to 
the  velocity  of  the  rotative  motion  of  the 
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log  of  wood*  The  more  quicklf  the  Uock 
tarni,  the  more  rapidly  also  the  blade*  bearer 
carriage  advanoei.  Bat  if  the  thickneaa  of 
the  sheets  is  to  be  changed,  it  is  necessary 
to  modify  the  ratio  of  ▼elocityy  which  is 
effected  very  easily,  as  it  suffices  to  replace 
one  of  the  pulleys,  g  org^,  by  another  larger 
or  smaller  one.  By  this  contrivance,  sheets 
extremely  thin,  or  of  any  required  thickness, 
can  be  cut  all  OTcr  the  length  of  the  log  of 
wood. 

It  is  understood  that,  as  the  log  turns  in 
a  continuous  manner,  and  as  the  bUde«bearer 
carriage  is  always  advancing  progressively 
at  the  same  time,  and  of  a  similar  quantity ; 
the  sharp  edge  is  always .  made  to  rest  tan- 
gently  on  the  external  surface  of  the  log. 
By  such  means  it  is  perfectly  easy  to  cut 
sheets  of  a  perfectly  equal  thickness,  the 
development  of  which  can  reach  several 
hundred  yards  without  interruption* 

This  mechanism,  by  which  the  kniCs- 
leader  and  the  blade-bearer  receive  a  motion 
in  a  continuous  manner,  and  proportioned 
to  the  rotative  movement  of  the  block,  is 
therefore  equally  very  essential. 

From  the  apparatus  before  described,  not 
only  very  long  slices  or  sheets  oan  be  out 
from  a  log,  but  also  from  any  piece  of  wood, 
whatever  may  be  its  shape,  the  dimensions 
of  the  sheets  being,  however,  proportioned 
to  the  sixes  of  the  pieoes  of  wood.  To  ob- 
tain that  effect,  it  is  sufficient  to  set,  in  lien 
of  the  two  axes,  B  and  B^,  which  support 
the  blocks,  a  drum,  which  is  composed  of 
an  iron  shaft  and  of  several  cast  iron  discs 
or  cross  bars,  on  the  plain  parts  of  which 
are  bolted  two  set-up  flat  bands,  intended  to 
receive  some  wooden  frames.  The  pieces  or 
blodLS  of  wood  to  be  cut,  are  fastened  upon 
those  frames  in  the  same  manner  as  they  are 
set  upon  the  ordinary  frame  of  the  sawing 
machines  for  veneering.  It  is  easily  under- 
stood that,  by  causing  that  drum  to  turn  on 
itself,  as  it  would  be  done  in  causing  the 
block  which  it  replaoes  to  turn,  each  of  those 
pieces  of  wood  is  successively  presented  -to 
the  action  of  the  blade  end  of  the  knives, 
and  will  be  cut  into  thin  sheets,  which,  as  a 
matter  of  course,  will  be  separated  from 
eaoh  other. 

That  dispositioa  is  also  a  most  important 
addition  to  the  improved  apparatus,  and 
increases  as  much  the  value  of  that  system 
which  thus  unites  all  the  required  advan- 
tages for  practical  and  manufacturing  work- 
ing; and  by  the  celerity  with  which  the 
operations  are  carried  into  effeot»  by  the 
great  saving  of  wood  which  it  effects,  as  well 
as  on  aooount  of  all  the  profit  obtained  ftmn 
the  machine  and  the  excellent  work  it  pro- 
duces, that  system  affords  very  great  ad* 
vantsges.    Another  very  simplt  addition  la 


equally  applied  to  that  maoMne,  and  has 
for  effect  to  cut  the  wood,  not  only  in  sheets, 
but  also  immediately  after  into  matches  of 
different  lengths  and  sizes.  That  additkn 
consists  merely  in  the  application  of  a  cy- 
linder set  on  the  leader  itself  and  provided 
with  circular  blades.  These  blades  rest 
on  the  wood  and  cut  it  transversally, 
that  is  to  say,  perpendicularly  to  its 
own  axis,  whilst  some  grooves  contrived 
over  all  the  surface  of  the  cylinder  impren 
on  the  wood,  a  kind  of  denting,  more  or 
less  deep,  while  at  the  moment  that  the 
lower  catting- blade  arrivea  to  perform  iti 
operation,  causes  the  sheets  of  wood  slresdy 
cut  in  the  direction  of  the  axis  to  be  sepa- 
rated in  small  breadths,  and  at  the  same  time 
as  the  saws  divide  the  wood  lengthwise. 

This  additional  cylinder  is  composed 
of  an  iron  axis,  in  which  is  adjusted  a 
set  of  bladea  or  circular  knives,  supportad 
at  the  required  distance,  acoording  to  the 
length  of  the  matches  by  mesas  of  ited 
rings  or  washers^  which  are  fluted  on  sU 
their  circumference,  that  they  may  mt  ths 
same  time  serve  as  trowels.  This  sxii  ii 
supported  at  ita  two  extremities  on  two 
moveable  bearers,  properly  set  upon  tiM 
upper  part  of  the  leader ;  they  are  able  to 
approach  more  or  less  according  to  cirmui- 
. stances;  the  log  of  wood  totM  cut  either 
by  means  of  screws  purposely  adapted  or 
by  any  other  suitable  contrivance;  cqdss- 
quently,  if  that  cylinder,  prepared  at  be- 
fore described,  be  sufficiently  advsnosd 
against  the  wood,  so  as  to  cause  the  circiilsr 
blades  to  penetrate  into  it  to  a  certain  depth 
at  the  same  time  that  the  rowds,  or  washcn^ 
y,  bear  firmly  upon  it,  ao  as  to  imprsM 
deeply  their  projecting  spokes,  and  the  ivr- 
face  of  the  wood  being  afterwards  cut  in  the 
manner  before  described,  by  mcaos  of  the 
lower  longitudinal  blade,  the  matches  nsy 
be  entirely  separated  one  from  the  other,  or 
allowed  to  remain  sUghtly  adherent,  wl '  *^ 
would  facilitate  their  packing  up  and  < 
riage. 

The  patentee  describes  also  an  appa- 
ratus for  partinff  and  laying  thin  sheeti 
of  wood  together,  but  this  we  muit 
reserve  for  a  fliture  Number. 


sifrrH's  TiiLniNo  bba  BAnuBSS. 

Sir,— I  confess  it  is  not  without  some 
regret  that  I  find  myself  unabltf  to  fol- 
low your  able  correspondent,  Mr.  Dredge, 
through  the  reasonings  of  his  second 
paragraph,  p.  151,  (ante),  I  can  cleirly 
understand  that  a  weight  of  100  lbs. 
having  fallen  through  a  height  of  10  feet 
has  then  accumulated  in  U  iOOO  dywir 
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mie  units,  and  Is  equivalent  to  a  weight 
of  1000  lbs.  falling  through  1  foot, 
2000  lbs.  falling;  through  6  inches,  and 
8o  forth.  The  process  of  abstraction  of 
the  space,  with  a  corresponding  increase 
of  the  moving  weight,  evidently  termi- 
nates in  the  representation  of  a  dyna- 
mical force  by  tne  statical  pressure  of  a 
quiescent  body — an  effect  partially  ex- 
plained in  an  article  of  mine,  p.  59,  of 
your  current  volume; 

But  I  am  unable  to  understand  how 
it  follows  that  if  this  weight  of  100  lbs. 
had,  at  the  end  of  10  feet,  chanced  to 
MI  "  upon  a  spring  and  compressed  it 
through  a  space  of  1  foot,  it  would 
register  a  maximum  pressure  of 
2000  lbs. ;"— or  "  if  the  weight  fell  upon 
a  large  stone,  or  upon  an  iron  anvil, 
and  compressed  the  surface  of  the  mate- 
rial through  the  y^h  part  of  an  inch,** 
it  appears  incomprehensible  how  these 
circumstances  could  magnify  the  "  blow 
at  the  instant  of  greatest  compression  to 
240,000  lbs." 

I  have  not  had  the  advantage  of  see- 
iniir  the  inventor's  description  of  the 
"Yielding  Sea  Barrier;*'  but  taking 
Mr.  Dredge's  diagrams  as  representing 
the  moibts  operandi  of  the  contrivance, 
some  interesting  points  suggest  them* 
selves  which  do  not  appear  to  have  been 
noticed.  In  fig.  1  of  the  accompanying 
diagrams,  let  AD-c,  PC-r;  I)H=«, 
HP=y,  zDCP-a.— The  path  of  the 
joint  r,  i'rom  D  to  E  beins  a  circle,  .*. 
y«— 2r*— »•:  again  (c  +  aj;«+y««AP 
and  eliminating  y,  we  have  C+2(cr-f 
r  ).(!  -cos  a) = AP«.  Hence, 
AP»-C« 

^«=2^s^f;^)"i (1) 

Draw  AL  perpendicular  to  B^P,  and 
put  AB,=R,  B,P=4  Z  ABiP=B;  then 
AP«-R»  +  /»-2iU.co8/5; 

Ra  +  /«-AP» 

•••^B^ 2Rr- C2). 

Now  as  the  point  P  moves  from  D  to 
E,  the  line  AP  continually  increases, 
and  by  inspection  of  the  foregoing  equa- 
tions, we  perceive  that  the  angles  a  and 
B  also  increase  as  AP«  From  the  equa- 
tion (1)  when  P  coincides  with  D, 
AP=e,  and  cos  a^r,  and  when  this 
occurs  It  appears  from  eq.  (2)  that  the 


cos.  B» 


8&/ 


— CI*-cog.  ABD. 


Hmm  the  iiMrementB  of  increase  whieh 


these  angles  receive  as  the  pile  is  pushed 
from  the  vertical  towards  its  limiting 
position  ABg  are  in  the  ratio  pf  (cr + f»): 

Referring  to  Mr.  Dredge's  investiga- 
tion, I  apprehend  there  is  an  oversight 
in  his  assigning  two  points  in  the  bar- 
rier, namely  F  and  D,  and  also  in  omit- 
ting to  take  account  of  the  buoyant  force 
of  the  water  upon  the  frame.  That  die 
various  elemental  forces  exerted  upon 
the  pile  by  the  sea,  act  in  parallel  direc- 
tions, is  a  position  which  will  not  per- 
haps be  disputed ;  but  the  point  of  ap- 
plication of  their  resultant  is  not  so 
easily  fixed  with  certainty.  Suppose, 
however,  that  point  to  be  found  at  B, 
tg.  2,  and  PB  the  resultant  referred  to ; 
then  a  single  force  QB=PB,  applied  in 
the  opposite  direction,  would  hold  the  pile 
at  rest,  if  no  other  force  acted  upon  it 
It  appears,  therefore,  to  me  that  this  is 
the  point  at  which  the  tension  bar,  BW, 
ougnt  to  be  attached,  and  it  may  be  shown 
that  a  higher  or  a  lower  point  would  pro- 
duce repercussion  upon  the  joint  A,  and 
be  so  much  resistance  not  only  uselessly, 
but  roischievouslv  expended. 

Representing  by  W  the  weight  of  the 
counterbalance  attached  to  the  tension 
bars  at  W,  and  by  0  the  inclination  of 
the  pile  at  any  time  from  the  vertical, 
the  tension  in 

««,    ,««>»^ 

and  the  moment  of  the  force  round  the 
point  A  is 

^  cos  0  , ,      ^  cos  ^  ^    .    ^ 

W.R.  cos  0.  tan /8 (3). 

Putting  n  for  the  number  of  solid 
units  in  the  portion  of  the  pile  immersed, 
and  fi  for  the  weight  of  an  equal  unit  of 
water,  n./iathe  weight  of  the  volume  of 
water  displaced  by  the  pile ;  and  its 
moment  round  its  centre  of  gravitv,  £, 
is  n,fi.S,  sin  0,  in  which  ^= A£.  Adding 
this  element  to  expression  (3),  the  sum 
of  the  moments  which  tend  to  turn  AB 
round  the  point  A  in  the  direction  QB, 
is 
W.R.  cot  9.tanp-¥  n,fi,9,  sin  0 (4). 

Now,  the  moment  of  the  resultant, 
PB,  in  an  opposite  direction  is  P .  R,  in 
which  P  is  taken  to  represent  the  amount 
of  that  resultant ;  and  by  the  principle 
of  the  equality  of  moments  we  have 
for  the  conditions  of  equilibrium, 
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P .  R  » W .  R .  COS  e .  tan  i3  +  » .  ^ .  ^ .  Bin  tf ; 


W.R>  cos  e,  tan  i-¥n.it.8,  sin  0 
R 

Fig.  1. 


...(5). 


Fig.  2. 


It  18  obvious  that  \ierc  a  gangway 
constructed  on  top  of  the  piles,  or  any 
portion  of  the  material  of  the  barrier 
projecting  above  the  water  surface,  a 
moment  of  force  would,  in  consequence, 
be  added  to  the  impulse  of  the  sea,  and 
therefore  so  much  talcen  away  from  the 
effective  resistances  of  the  moorings. 
The  gangway,  indeed,  seems  to  be  an 
attempt  to  combine  with  the  barrier  a 
degree  of  accommodation  incompatible 
with  the  circumstances  of  the  case. 


Referring  to  expression  (3),  we  tiad 
that  the  moment  of  resistance  offered  by 
the  moorings  is  W.  R.  cos  $.  tan.  jS,  in 
which,  if  we  suppose  W,  R,  and  9  to 
become  fixed  or  constant,  the  moment 
will  vary  as  tan.  /3.  Now  as  the  point 
C  recedes  from  A  (other  things  remsio- 
ing  the  same),,  the  angle  p  increases, and 
therefore  the  moment  of  resistance's 
oircumstance  which  suggests  the  ides 
that  advantage  may  be  gained  byplscing 
the  point,  C,  as  remote  as  practicable 
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from  A.  The  dkt&nce;  AC,  length, 
AB,  and  /  0  being  anumed,  the  sum  of 
the  lengths  of  the  bars,  the  relative  posl- 
tion  of  the  joint,  W,  and  the  point,  D 
(fig.  1),  on  the  horizontal  line  are  neces- 
sarily dependent  upon  the  apsumed  datai 
Should  time  permit,  I  may  return  to  this 
point  of  the  subject  on  another  occasion. 
Mr.  Dredge,  in  hb  inyestigation,  has 
shown  that  the  amount  of  tension  in  each 
bar  is  truly  represented  by  the  sides  of 
the  parallelogram,  TS,  the  side,  WT, 
measuring  the  tension  in  BW,  while  WS 
or  TV  measures  that  in  WC.  I  have, 
therefore,  only  to  observe  upon  this 
point,  that  as  the  force,  P,  requisite  to 
bring  the  bars,  BWC,  into  a  straight  line, 
is  infinite,  it  follows  that  the  pile  can 
never  reach  the  position  indicated  by  AB^ 
(fig.  1) ;  and  that  the  limits  of  elasticity 
or  yielding  in  the  barrier  cannot  therefore 
be  reached  by  any  assignable  force  acting 
at  the  point,  B^  while  the  material  of  the 
tension  bars  and  their  fixtures  are  of 
sufficient  strength  to  ofier  the  necessary 
rcaisUnce.      1  am,  Sir,  yours,  &c., 

T.  Smith.* 
Bridgetown,  WexTord, 
Feb.  22, 1M9. 


STtVA  aTLYABUIff  MOVA.f— NO.  III. 

Sir, — It  would  be  well  if  the  long  in- 
terval which  has  elapsed  since  my  former 
comnaunications  under  the  same  title, 
could  be  excused  by  pleading  the  neces- 
sity of  mature  consideration  of  the  subject 
I  am  discussing.  It  may  be  remembered 
that  I  proposed  to  describe  the  main 
outlines  of  a  book  which  I  am  convinced 
would  be  eagerly  and  profitably  consulted 
by  many  an  active,  ingenious  discoverer. 
Such  m  work  might  worthily  engage  the 
energies  of  the  cleverest  man  in  England, 
and  not  every  one  ambitious  of  the  Usk 
eould  expect  to  perform  it  even  tolera- 
bly. The  book  would  contain  matter 
which  would  be  naturally  arranged  round 
the  three  grand  objects  to  be  kept  in 
view:—* 

I.  An  accurate  survey  and  mapping 
out  of  the  boundaries  of  knowledge  in 
eaeh  particular  science. 

•  To  nrevent  tbe  yalne  of  this  paper  fhmi  being 
afleetcd  V'^nr  misconception  as  to  the  atithorshlp, 
we  think  it  Tight  to  state  that  Mr.  T.  Smith,  of 
Wexford,  and  Mr.  W.H.Smith, the  inventor  of  the 
aea  barrier,  are  not  only  two  different  persons,  bat 
in  nowise  related  to  one  another.— En.  M.  M. 

t  Tlie  two  former  conmnnleattons  under  tbli 
iMd  inaj  be  ftrand  at  pp.  413  and  494  of  vol.  xlriji. 


II.  A  collection  of  the  opinions  of 
eminent  menas  to  the  desiderata  most  to 
be  toiled  for,  and  with  the  best  prospect 
of  success  and  reward-— positions  each  of 
which,  when  attained,  might  become  a 
point  d^appui  for  the  basis  of  further 
exertions. 

III.  General  hints  to  explorers,  derived 
from  the  experience  of  those  who  have 
long  ago  or  lately  travelled  the  paths  of 
philosophy,  and  have  enriched  us  with 
new  truths. 

I  compare  here  the  expanse  of  know- 
ledge to  a  country — its  numerous  de- 
partments to  separate  vet  contiguous 
districts — its  confines,  wnen  marked  by 
features  which  are  at  once  resting  places 
and  obstacles,  to  the  rivers,  mountains, 
or  deserts  of  a  continent — its  new  pro- 
spects, seen  dimly,  to  the  unknown  le- 
gions, which  invite  the  traveller  in  search 
of  novelty  or  of  gain ;  and  this  simile 
is  too  striking  to  be  laid  aside  without 
our  being  made  sensible  that  to  write  on 
such  subjects  as  the  present,  without 
using  meUphor,  is  extremely  difficult. 

The  word  known  in  the  first  of  the 
three  divisions,  is  a  term,  of  course, 
purely  relative,  and  may  mean  investi- 
gated, considered,  reached,  probed,  exa- 
mined, discovered,  but  can  never  mean 
exhausted,  and,  strictly  speaking,  no  one 
point  on  which  the  mind  can  rest  for  a 
moment,  has  its  ultimate  relations  to 
other  points  completely  unravelled,  or 
its  own  characteristic  qualities  so  trite  as 
not  to  repay  inquiry. 

Yet  wc  may  speak  popularly  with 
respect  to  arts,  sciences,  and  manufac- 
tures, and  call  such  mechanical  or  chemi- 
cal facts  known  as  can  be  seen  to  be 
chained  by  the  law  of  cause  and  effect, 
whilst  we  term  unknoum  whatsoever  ap- 
pears isolated,  or  has  not  invited,  or  has 
baffled  close  scrutiny. 

Thus  it  is  known  that  unannealed  glass 
may  be  shattered  into  atoms  by  a  very 
slight  vibration— that  an  effect  called 
electricity  may  be  propagated  along  a 
metal  wire  with  immense  velocitv — ^tiiat  , 
the  speed  of  a  ship  is  remarkablv  de- 
pendent on  its  form— that  the  richness 
of  a  crop  of  wheat  is  influenced  by  the 
quantity  of  stones  lying  on  the  earth  it 
has  grown  from. 

Yet,  in  the  first  insUnce,  the  pheno- 
menon is  singularly  'isolated  from  others, 
and  its  connection  with  others  is  a  desi- 
deratum in  the  opinion  of  a  philosopher. 
k8 
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Haw  dectridtT  is  pmptgaled  in  the 
second  oase,  is  unknown ;  nui  its  oonnee- 
tion  with  other  facts  no  less  themselves 
unknown  (in  one  sense),  is  a  desideratum 
to  the  physician,  the  analyst,  and  the 
lover  of  rapid  news. 

Again ;  the  form  of  a  ship's  hull — ^the 
disposition  of  its  weight  and  canvass — 
exercise  an  unascertained  influence  on 
its  speed.  Yet  every  successful  improve* 
ment  on  Scott  Ruaseirs  lines,  or  any 
others,  is  a  desideratum  to  the  whole 
commercial  world.  And  if  the  circum- 
stances of  superincumbent  stones  alter 
the  price  of  bread,  some  knowledge  of 
their  connection  with  other  data  is  a 
desideratum  to  the  community  at  large. 
Humboldt  has  woven  this  task  into  the 
more  general  design  of  the  first  volume  of 
**  Cosmos,"  and  we  see  more  detailed  cata- 
logues of  our  landmarks  in  works  such 
as  the  "  Year  Book  of  Facts,*'  &e^  and 
many  things  excluded  from  suefa  books, 
because  not  yet  sufficiently  inierestmff, 
may  be  heard  in  lectures  and  read  in 
scientiAc  periodicals.  And  yet,  after  all, 
these  great  facts  are  not  so  numerous  in 
any  one  science  as  to  dishearten  him  who 
essays  the  truthful  survey  of  every  one 
of  &em.  ^*  There  are  not,"  says  Dr. 
Kitchener,  "  so  mrnny  certain  truths  in 
this  world  as  some  children  imagine." 

Tuminff  to  the  second  division,  let  us 
listen  to  the  condensed  wisdom  of  the 
immortal  Baron  of  Verolam.  He  enume- 
rates the  obstacles  which  hinder  the 
advancement  of  learning,  and  proceeds,* 
'*The  last  defect  which  I  will  note,  is, 
that  there,  hath  Jiot  been,  or  very  rarely 
been,  any  public  designation  of  writers  or 
inquirers  concerning  sudi  parts  of  know- 
ledge as  may  apnear  not  to  have  been 
already  sufficiently  laboured  or  under- 
taken ;  unto  which  point  it  is  an  induce- 
ment to  enter  into  a  view  and  examlnatioa 
what  parts  of  learning  have  been  prose- 
cuted and  what  omittra ;  for  the  opinion 
of  plenty  is  among  the  causes  of  want, 
and  the  great  quantity  of  books  maketh  a 
show  rather  of  saperfluitv  than  lack, 
which  surcharge,  nevertheless,  is  not  to 
be  remedied  by  making  no  more  books, 
but  by  making  mme  good  books,  which, 
as  the  serpent  of  Moses,  might  devour 
the  serpents  of  the  enchanters ! "  And, 
further  onf— *'And  like  as  the  West 
Indies  had  never  been  discovered  If  the 

*  Vol.  l-t  p*  rs,  Mootagiw^  edition  of  Boooa's 
tP.  ISO. 


use  of  the  nunser^s  ate^tiad  imK  htm 
first  discovered,  though  the  one  be  vast 
regions  and  the  other  a  small  motion-— 
so  it  cannot  be  found  strange,  if  seieoee 
be  no  farther  discovered,  if  the  art  itadf 
of  invention  and  discovery  bath  been 
passed  over."  This  last  sentence  con- 
vinces me  that  Baeon  perceived  the 
necessity  of  a  work  such  as  I  am  consi- 
dering ;  but  nothing  lees  than  the  whole 
range  of  philoeophy  seemed  to  demand 
his  attention.  He  died  before  he  had 
completed  {or  could  have  hoped  so  to  do) 
that  part  of  the  labour  which  I  have  dis- 
cussed first,  and  so  his  ''  Svlva  Sylva- 
rum"  contains  but  little  of  that  mus  of 
pregnant  suggestion  which  migLt  have 
been  expected  had  such  an  author  been 
engagea  on  the  second  portion  of  the 
work. 

In  his  age,  a  man  attempted  a  cydo- 
psdia.  Our  **  Sylva  Nova"  might  be 
comniitted  to  many  separate  minds— nay, 
let  a  single  science  be  explored  for  a  be- 
ginning, and  the  desiderata  announced  as 
belonging  to  it  be  those  vulgar  ones  only 
whk)h  enrich  the  common  purse,  and 
require  no  refined  perception  to  appre- 
ciate them. 

The  utility  of  this  section  of  the  work 
would  be  proportioned  to  the  compre- 
hensive minuteness  with  which  each 
topic  might  be  handled.  But  here  agaia 
I  would  rely  upon  that  systematic  appor^ 
tionment  which  renders  tasks  easy  by 
division  of  labour,  which  were  before 
impossible. 

Babbage,  in  his  **  Economy  of  Mann- 
factures"  laments  how  slow  we  are  in  ^- 
plying  this  principle  to  mental  operaliona, 
and  yet,  when  tried,  it  haa  always  beea 
with  success.*  By  means  then  of  auiU 
able  allotmena  of  parts,  this  pbrdan  of 
the  subject  might  ne  treated  mifiuteiyy 
and  if  not  minutely,  it  muat  be  witboiit 
beneit.  For  we  do  not  requise  to  be 
reminded  of  the  grand  genend  probleBM 
now  or  heretofore  inviting  solntion. 
These  great  questions  often  need  great 


*  Adam  Smith  first  ingiated  on  this  mcaUl  di*- 
tribation  sueceaiftilly.  An  instance  of  a  middte 
natare  is  cited,  ivhere  b?  means  of  tiie  divlaton  of 
mental  processes  as  well  iw  manual  labour*  the 
gigantic  task  of  preparing  tbe  financial  tables  Ibr 
the  French  government  was  performed  by  M .  da 
Prony  and  bis  corps.  His  estimate  of  the  dU&eulty 
may  bs  gathered  from  this,  '<  II  fot  aisi  4  X.  ds 
Prony  de  a'assurer  que  mdme  «tn  a'aaaoclsAt  trols 
ou  q.«atie  habilea  co-op(^evs,  la  J4u>  craade 
dMe  nwaymable  de  aa  Tie,  ae  jlwl  wwai  p«a  poor 
remplir  ses  engagements." 


IVLVA  SYt/TAHBM   NOVA. 


^8 


«ia^  to  MMWM  dMai,  bm  will  the  in- 
leikeC  wiiUh  hfes  not  dkitcrMd  <heir 
existence  be  likely  to  unravel  them  when 
poiojlftd  oot  The  wished-for  truth  may 
loora  in  the  disianee  like  a  huge  moun- 
lais,  but  the  little  hilia  wbich  are  near 
look  higher,  and  only  because  they  are 
jmar — and  if  Faraday  or  Humboldt  cad 
k^ep  the  distant  peak  in  sight,  and  will 
jlimi  lis  towards  it  in  my' first  steps,  we 
too  maf  soon  hope  to  discern  it,  and, 
navhap,  even  to  scale  it. 

f  nemember  Faraday  concluding  a  lec- 
lim  with  the  observation,  that  one  of  the 
greatest  and  most  desirable  edvances  in 
f»hil(060iphy  which  could  be  imagined  in 
our  times  would  be  tbc  acquisition  of  some 
power  of  making  use  of  the  enormous 
force  which  is  latent  now,  and  imbecile 
hi  combustion,  and  he  alluded  to  one 
phase  of  combustion  already  thus  partly 
governed,  that  of  zinc  and  copper  in  the 
battery. 

Here  is  an  example,  but  on  a  large 
se^le,  of  xbe  tre^tcpent  of  an  idea  in  ihe 
first  and  second  divisions  of  our  work. 
The  quiisi  combustion  of  sine  and  cop- 
per is  applicable  to  useful  purposes. 
The  desideratum  is  a  similar  evolution 
of  f^t  force  which  is  conceived  or 
proT^  to  be  active  in  ordinarv  combus- 
tion^  Yet  this  idea  is  beyond  the  capa- 
city .^  any  but  #  g»U^  mM,  mi  A^ 
book  I  recommep4  pf  y4^SSk4  ^r  ^<^ 
nary  ingenuity. 

The  discovery  of  Ae  planet  Neptune 
maybe  considered  as  another  example  of 
the  system  I  desire  to  enforce. 

The  known  of  the  sky  was  perfectly 
niapp^d  in  the  German  Observatory,  and 
Adams  reassured  himself  of  the  known 
as  regards  the  theory  and  fs^:ts  of 
Uranus. 

He  then  discerned  at  once  that  the 
denderatum  was  an  additional  planet* 

These  two  steps  advance<d — one  by 
those  who  executed  the  Berlin  maps,  the 
other  by  the  Englishman,  mi|$ht  still 
have  allowed  a  third  party  to  complete 
the  discovery.  But  Adams  took  on  him- 
self the  o$ce,  and  we  know  with  what  9 
successful  result,  llie  first  process  was 
not  complete  in  England,  so  far  as  rer 
garded  that  part  of  the  heavens  to  be 
observed,  nor  was  the  fourth  stage — the 
eye  work— entered  upon  with  zea.1 


•  Tbif  WM  dkeemed  many  yean  ^fore,  aod 
inch  «  eoojectore  would  have  figured  In  a  <'  Sylva" 
written  in  that  age. 


by  our  astronomers,  but  the  middle  prp- 
eess — generally  the  least  weH  performed 
—was  here  perfect.  Would  th^  we  hfi^ 
an  Adams  In  each  depsrtment  of  ptiilo- 
sophy  f 

In  the  division  marked  III.,  I  do 
not  mean  by  '^general  hints"  that 
advice  is  to  be  given  on  manipulatiop, 
or  that  we  are  to  be  furnished  with  the 
processes  of  others  from  which  ourselves 
to  reason,  like  John  Rey  of  old,  or  that 
each  science  is  to  be  introduced  by  a 
work,  similar  to  "  Berthollet's  Chemical 
Statics,'*  but  rather  that  the  mental 
workings  of  philosophers  are  to  be  set 
forth  as  well  as  the  discoveries  which 
have  resulted. 

Nodiing,  perhaps,  is  more  intensely 
interesting  to  an  inquiring  mind  than  to 
be  furnished  with  an  accurate  detailed 
account  of  all  the  ideas,  experiments, 
failures,  and  gradual  successes  attending ' 
the  birth  of  a  great  discovery.  Take 
for  example  the  development  of  the  idea 
of  $>  separale  condenser  bf  Watr,«  or 
Davy's  conception  of  his  safety -lamp ; 
yet  how  many  wide  and  important  steps 
are  untracked,  and  how  few  chronicled 
except  those  which  eventually  turn  out 
to  have  been  in  the  right  direction.! 

Now,  I  am  not  advocating  a  book 
which  is  to  confer  wit  on  the  stupid^  or 
#j^jiiMio«bftGkie  ism  fiemm  as  I9 

A  m»9  4^m  m4  m»V(^  ike  tr^yeftwr 
across  the  desert  it  depfcts,  nor  does  it 
fetter  his  progress  though  it  tells  of 
dangers. 

A  compass  cannot  ^aft  the  sailor  oy«r 
the  seas,  nor  will  9  barometer  bring  him 
storms.  But  jwiventurers  in  phjiosopby 
^e  fprced  t7  li^iil  without  cb^rt  pr  co.cq- 
pa89^  and  no  wonder  th»t  many  of  them 
"  clai.qa'' islands  as  their  own  wljich  have 
already  been  <jlUcQvered  fifty  times— no 
w.onder  that  starti|)^  from  the  same  point 
as  iheijr  forefathers,  they  reach  no  farther 
«I1  tfceir  life  than  they  djid.  So  that  if 
ixe  succession  of  jsyllogisms  which, 
coursiog  through  a  fertile  brain,  resujjt 
}xx  discovery,  is  to  be  made  available  to 
p<oeterity,  it  must  he  ^iv.en  pojwjpletp.— 

•  Acceding  to  "  Reel'  EocyclopwdU,"  wrtlcto 
Steam  Engine,  Smeaton  went  close  paat  this  dia- 
covery  of  Watt'*.— With  what  l?itere8t  should  we 
listen  :to  the  fia^Tatioo  of  tl^e  oUc,iux\8taiv;e8  or  tra^^ 
of  thoughts  attending  this  unfortunate  divergence. 

f  6tuartinh]a"fiistorvof  the  Steam-eogine'' haa 
done  muQh  to  remedy  thto  defect  in  the  particular 
department  of  lelence  which  he  iUuatratoi. 
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glutton's  reoibterbd  cold  draught  preventer. 


Omit  a  step  in  the  track,  and  all  after 
this  is  useless,  every  successive  pilgrim 
will  wander  at  this  point,  and  few  will 
hit  on  the  track  resumed  only  a  little 
further  on.  This  made  Locke  account 
such  disconnection  one  cause  of  igno- 
rance, *'  When  we  have  adequate  idea?, 
and  when  there  is  a  certain  and  discover- 
able connection  between  them,  yet  we 
are  often  ignorant  for  want  of  tracing 
those  ideas  which  we  have,  or  may  have, 
and  for  want  of  finding  out  those  inter- 
mediate ideas  which  may  show  us  what 
habitude  of  agreement  or  disagreement 
they  have  one  with  another.*' 

Can  it  be  doubted  that  much  of  this 
ignorance  would  be  removed  if  men  were 
presented  with  well  -  chosen  instances 
of  the  manner  in  which  those  **  inter- 
mediate ideas*'  have  been  effectually  in- 
terpolated by  master  minds  ? 


But  it  ik  high  time  that  should  I  eon- 
elude  this  paper  and  my  remarks  on  this 
subject. 

In  doing  so,  I  must  observe,  that  its 
claims  upon  our  deep  consideration  will 
multiply  during  our  reflection  upon  it. 

Let  me  commend  its  further  treat- 
ment to  those  able  to  receive  and  willing 
to  act  upon  the  maxim  of  Sir  Humphrey 
Davy:  '*  Whoever  wishes  to  enjoy  peace, 
and  is  gifted  with  great  talents,  must 
labour  for  nosterity.  In  doing  this  he 
enjoys  all  tnc  pleasures  of  intellectual 
lalsour,  and  all  the  desire  arising  from 
protracted  hope.  He  feels  no  envy  nor 
jealousy,  his  mark  is  too  far  distant  to 
be  seen  by  short-sighted  malevolence, 
and  therefore  it  is  never  aimed  at." 
Yours  truly, 

John  MacGrbgor. 


glutton's   REOXSTBRVD    cold  draught  PRaVRNTBR. 

[Registered  under  the  Act  for  the  Protection  of  Artlclea  of  Utility.    Samuel  Clutton,  of  79,  Praed- 
•treet,  Paddington,  and  14,  Oxford  Mewa,  Cambrldge-square,  Builder,  Proprietor.] 

Pig.  2. 


Fig.  1. 


I 


The  best  fitted  doors  shrink  greatly 
after  a  time,  and  hence  the  necessity  for 
sand-bags,  screens,  and  other  like  con- 
trivances to  protect  people  from  the 
draughts  of  cold  air  which  are  incessantly 
rushing  underneath.  Behold,  at  length, 
a  complete  remedy  for  this  serious  do- 
mestic grie\;ince — a  most  ingenious  addi- 
tion which  may  be  made  to  any  door, 
old  or  new,  and  by  which,  shrink  as  it 
may,  it  will  be  always  air-tight.  Fig.  1 
is  a  front  elevation,  and  fig,  2  an  end 
elevation  of  this  invention  as  applied  to 
a  door.  A  is  the  bottom  rail  of  the  door ; 
B,  a  thin  plate  of  wood,  permanently 
attached  to  the  rail ;  C  C  are  two  bell- 
crank  levers,  which  are  sunk  into  recesses 
formed  in  the  plate,  B,  and  are  connected 
at  one  of  their  free  ends  to  a  thin  lath 
of  wood,  D,  by  links,  £  £ ;  the  other 


free  ends  have  slots  or  notches  formed 
in  them ;  two  small  projecting  pins,  in- 
serted into  the  side  of  a  sliding  rod,  P, 
take  into  these  notches,  so  that  when 
the  rod,  F,  is  pushed  forward  from  right 
to  left,  the  lath,  D,  is  made  to  move 
downward.  The  draught  preventer  is 
fixed  to  the  door  in  the  manner  repre- 
sented in  fig.  2,  with  the  bell-cranked 
levers,  &c.,  next  to  the  door.  The  end 
of  the  rod,  F,  projects  a  short  distance. 
When  the  door  is  shot,  the  rod  comes  in 
contact  with  the  door-post,  and,  through 
the  intervention  of  the  bell-cranks,  presses 
the  lath  down  upon  the  floor  or  carpet 
G  is  a  helical  spring,  which  causes  the 
lath  to  resume  its  position  on  opening 
the  door.  H  H  are  guides,  and  I,  a 
small  vulcanized  India-rubber  tube,  at- 
tached to  the  lower  edge  of  the  lath,  D. 
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TANNIR's   POLBOaiON  CLOCK. 

(Regirt«ied  under  the  Act  for  the  Protection  of  Articles  of  UtUity.    William  Tanner,  of  83,  Upper- 
.    street,  Islington,  Inventor  and  Proprietor.] 


Tbe  pecaKarity  of  this  "  Polhorion  " 
(wua^  kowr)  clock  consists  in  its  exhibiting 
on  the  ian:e  dial-plate,  but  in  distinct  cir- 
cles, not  only  Greenwich  tim^,  but  the  cor- 
responding time  at  as  many  other  places 
as  there  are  circles.  The  whole  of  the  dif- 
ferent times  are  regulated  by  one  movement 
and  pendulum  ;  and  the  clock  can  be  made 
to  show  the  hours  either  with  or  without  an 
hour  hand.  The  clock  represented  in  the 
prefixed  figure  is  set  to  exhibit  the  times  at 
four  different  places — namely.  Point  Sr. 
Lucar,  California.  109°  54'  W.L.  7*  19' 
alow;  Quebec.  7V  5'  W.  4*  44'  slow; 
Madras,  85°  22' £.  5*  21'  fast ;  and  Sydney. 
151-23  E.  10*  5'  fast.      In  the  circles  11 


ends ,  the  times  are  indicated  by  an  hour 
hand ;  in  the  others  by  the  minute  hand. 
When  the  minute  band  arrives  at  60  in  each 
revolution,  the  hour  immediately  changes 
for  the  next  in  succession,  as  10  for  9. 11 
for  10.  &c.  The  construction  of  the  clock 
is  stated  to  be  **  so  simple  that  it  is  not 
liable  to  grt  out  of  order,  and  if  forgotten 
to  be  wound  up.  by  setting  the  centre  num- 
ber hand  to  its  proper  time,  the  whole  are 
set  to  their  respective  times."  No  details 
of  the  interior  machinery  are  given;  and 
probably  none  are  needed  for  persons 
familiar  with  this  branch  of  mechanical 
art. 


KXTKAORDINARY   PHENOliBNON. — PA8SA0B   OF     HYDROOBN   IN    CURRENTS   THROUGH 

SOLID    BODIES. 


M.  Lonyet  has  communieated  to  the  French 
Academy  of  Sciences  the  following  singular 
results  of  some  experimental  researches  in 
which  he  has  been  engaged,  into  the  pro- 
pertiea  of  gasea.  If  a  current  of  hydrogen 
gas  emanating  from  a  capillary  orifice  be 
directed  against  a  sheet  of  paper.'  held  a 
few  millimetres  from  the  orifice,  so  that  the 
current  be  perpendicular  to  it.  the  paper  is 
traTersed  by  the  gas.  But  the  gas  does  not  per- 
colate through,  as  might  have  been  expected ; 
it  passes  as  a  corrent,  and '  may  be  inflamed 
hehind  the  paper,  as  though  nothing  inter- 
Tened  between  the  gaseous  current  and  the 
ignited  autter;  and  farther,  spongy  pla- 
baeomes   inoandescent  behind   the 


paper,  in  the  path  of  the  current,  if  the 
paper  be  three  or  four  centimetres  from  the 
orifice,  provided  the  metal  is  placed  against 
the  paper,  or.  at  least,  a  very  slight  distance 
from  it.  The  pressure  under  which  the 
phenomenon  is  produced  does  not  exceed 
.  from  ten  to  twelve  centimetres  of  water. 
**  To  my  great  surprise.''  M.  Lonyet  adds, 
*'  I  have  established  that  hydrogen  gas  tra- 
verses with  equal  facility  gold  leaf  and 
beaten  silver.  Thus,  surround  spongy  pbi- 
tinum  with  several  folds  of  gold  or  silver 
leaf,  and  direct  against  it  a  current  of 
hydrogen,  the  platinum  will  become  incan- 
descent, and  the  gold  or  silrer  will  adhere 
to  its  surfiice.   BcSiind  leaf  tin,  also,  spongy 
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WALKER  S   PATEN?   HYDRAULIC    ENOIKE. 


pUtinam  it,  in  like  manner,  strongly  beated. 
Through  a  thin  membrane  of  gntta  percha, 
snch  AS  is  obtained  by  evaporating  a  slighl 
layer  of  it  from  a  solntion  in  chWrolbnn» 
hydrogen  likewise  passes :  bat  hydrogen  gas 
does  not  sensibly  pass  through  pellicles  ^t 
blown  gUssy  however  thin  they  v»$f  be." 


walkir's  faient  hydraulic  bvginb. 

Sir,  — Agreeably  to  tbe  promiBc  I 
made  you  some  time  back,  of  conimu- 
nicating  the  results  of  the  working  oimy 
patent  hydraulic  engine,  (fully  describee) 
at  page  146  of  your  40th  volume),  [ 
now  proceed  to  state  a  few  hcts,  and 
only  regret  that  the  peculiar  circum- 
stances, hereinafter  described,  have  so 
limited  my  opportunity  for  procuring  the 
information  1  desired. 

The  hydraulic  engine  referred  to  wm 
erected  for  the  Parliamentary  Conujajs- 
sioners  for  draining,  in  the  parish  of 
Runham,  in  Norfolk;  the  quantity  of 
land  drained  by  it,  is  upwards  of  five 
iiuodred  acreo.  A  consitterable  portion 
of  ihis  is  high  land,  and  is  under- drained 
Into  the  lower  level,  and  every  drop  of 
the  water  has  to  be  lifted  by  the  engine, 
to  a  height  of  from  4  to  9  feet,  according 
to  the  height  of  water  in  the  ditches, 
state  of  the  tide,  &c.,  &c.  There  is  no 
natural  outfall  whatever,  which  of  course 
adds  to  the  cost,  besides  which  the  rain 
water  aocumMlatea  much  faster  in  the 
high  laad  than  from  the  low  land. 

la  all  cafics,  where  possible,  the  water 
from  ike  high  lands  «hottld  be  earned  off 
by  a  natural  outfall ;  in  the  present  in- 
stance, however,  the  dividing  drain  is 
too  low,  and  the  drain  to  the  river  would 
require  to  be  nearly  a  mile  long :  in 
consequence  of  w^ich,  the  Commis- 
sioners determined  upon  having  all  (he 
water  taken  .Qut  hy  the  ex^ine. 

There  are  Aipvju-ds  ,of  sey^en  miles  of 
dfjains  intersiecti^g  the  low  lands,  varying 
from  four  to  ten  feei  wide,  md  from 
Ihree  to  Avo  €eet  4eep.  All  iihe  prinoi- 
fMd  drains  ar«  of  the  fii«t  dass,  and  ono 
of  Uiem,  a  mile  io  iengcb,  leads  direct  to 
<he  engioe-hottse.  For  several  weeks  pre- 
vious to,  and  during  the  time  the  engine 
was  being  pat  up,  it  rained  incessantly, 
so  that  all  the  drains  overflowed,  cover- 
ing the  low  Isnds  in  many  places  from 
a  foot  to  eighteen  incb^  in  depdi — the 
isnifaifi'ho)m  »P9^»mf  to  be  sUuate 


jn  the  mid$t  of  an  enormous  lake.  As 
soon  as  all  was  ready,  the  steam  vas 
t4imed  OB,  and  the  engine  started ;  after 
working  four  days  and  four  nights,  without 
any  intermission,  the  valley  began  to  look 
green  again.  In  four  days  and  nighti 
more  the  water  was  lowered  three  feet  in 
the  prioAip^l  drains ;  we  therefore  took 
the  opportunity  of  stopping  the  engine, 
/or  ihe  first  time  after  turning  on  ihi 
Mteiun,  and  mfi^i^  some  little  necessary 
adjustaaents. 

Contemplating  %  few  days'  rest,  I  set 
ahoui  measuring  tbe  drains,  ao  that  when 
they  were  again  filled,  and  the  engines 
started,  I  night  get  at  the  work  done 
and  the  eo^ls  use/.  But  on  examining 
the  drain  which  divides  the  high  from 
the  low  land,  I  fo43nd  a  number  of  large 
under  drains  delivering  such  torrents  of 
water,  that  the  plan  I  had  proposed  to 
foJiow  would  be  useless. 

I  therefore  started  the  engine,  and 
having  weighed  one  ton  of  coals,  I  left 
the  farm  servant,  who  looks  after  die 
engine,  to  stoke  according  to  ay  diiee- 
tions.  This  trial  commenoed  at  m, 
o'clock  on  Monday  evening,  and  eooti- 
nued  until  eight  o'doc^L  on  Tues^tf 
evening  (twenty. six  hours),  by  wbict 
.time  the  ton  of  coals,  costing  fifteen  shil- 
lings, was  need  up,  and  the  fire  in  the 
same  state  as  at  starting.  The  speed  of 
the  engine  throughout  was  fifty  strokes 
per  minute,  and  the  quantity  of  vater 
raised  was  upwards  of  one  hundred  g>l- 
iops  per  stroke,  which  gives  for  eurj 
ewt.  of  eoals  consumed  (=9d.)  upvanf 
of  four  hundred  thousand  gallons  of  vater 
lifted  out  of  the  drains  into  the  river;  ar 
eight  million  gallons  for  every  ton  of 
coals  used.  I  do  not  regard  this  as  a 
great  performance,  the  engine  hdng  oa- 
pable  of  doing  more ;  it  may  be  taken, 
however,  as  a  miqimum  which  mayl^e 
relied  upoo^  and  will  enable  personi 
having  similar  tracts  of  land  requiring 
draining  to  form  their  own  concjosiov* 
as  to  the  trifiiog  cost  at  which  it  eao  W 
accomplished,  and  the  great  faeitefits  t9 
he  derived  therefrom. 

I  am.  Sir,  yours,  &c., 

JoBN  WALMa* 

Crooked-lane  Chambece, 

King  WUItam- street,  City, 
Feb.  9,  1849. 
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POLS   MAeVlTS. 

Sir, — Allow  me  to  call  jour  titeotioD 
to  the  tint  cUkn  in  M«fBr9.  Henkj  and 
Foster's  pAtent,  the  spe^ifiofttian  of  whkh 
ADpcAjred  in  your  laM  Nivvfaer.  Tbef 
elaim  tke  diriiaug  the  poles  «f  «By  msf* 
net  into  two  or  more  poles.  Now,  m 
appears  to  the  writer  to  be  predseiv  tftie 
sameas  Mr.  Jacob  Brett's  eleventh  ciaiv, 
and  I  should  be  glad  to  know  how  ifaey 
can,  by  anv  possibility,  ride  through  Jlhe 
patent  of  tb  at  gen  tleman,  Messrs.  Hen- 
ley and  Foster's  improTements  depend 
entirely  upon  the  result  they  obtain  from 
a  truly  ingenious  anplication  of  the  dou- 
ble energy  arising  from  the  sixn^ltaneoui 
attraction  aj[id  repulsion  pf  both  ends  of 
their  needles;  that  is  to  say,  from  the 
dividing  of  the  poles,  by  vhieh  it  is  evi» 
dent  •  quiek  and  ver^  certain  mohoa  will 
lie  oblaiiied,  while,  mm  the  position  'Of 
the  needle,  k  is  not  iikeijr  to  get  de-mag- 
Becwed— twoeonsiderable  improvements 
which,  if  shown  by  use  upon  a  long  line 
to  answer,  may  be  destined  ere  long  to 
supersede  completely  the  present  diamond 
needle,  in  the  same  way  as  that  super- 
seded (he  former  long  needles  ;  and 
for  all  this,  are  they  mosjt  indisputably  in- 
debted to  Mr.  Jacob  Brett  ?  It  is  true, 
Mr.  Brett  does  not  appear  to  hare 
bad  any  such  valuable  results  in  contem- 

Station  by  his  division  of  poles ;  but  he 
istinctly  claims  the  making  of  magnets 
having  two  south  and  two  north  poles ; 
and  it  would  very  much  gratify  the 
w  riter,  And,  possibly,  some  other  of  your 
readers  with  whom  the  electric  telegraph 
is  an  M>Ject  of  interest,  to  know  whether 
Messrs.  Henley  and  Foster  can  ride  (a9 
tSiey  seem  to  imagine)  through  Mr. 
Brett's  previous  patent. 

I  an?,  Sir,  yours^  &c., 

Scrutator. 

Slough,  fob,  21, 1849. 

rWe  have  referred  to  Mr.  Brett's  1 1th 
daioi,  but  find  nothing  in  it  ip  couo.te>> 
AAoce  ^e  charge  of  misappropriation 
insioiiated  by  our  eorresponden^  s^ainst 
Messrs.  Healey  and  Foster.  What  Mr. 
Brett  daiBM,  is  the  making  of  magnets 
with  ''two  south  ooles  or  two  north 
polM."  We  should  nave  been  incUoed 
to  treat  the  **  or"  as  a  eleiioei  error,  from 
the  manifest  absurdity  which  it  implies, 
were  it  not  tiiat  Bir.  Brett  is  at  pams  to 
Aow,  by  a  drawing,  that  a  magnet  with 


bedi  poles  eovKh  or  both  north  [1 1  i]  is 

what  he  really  means,  and  not  a  magnet 
with  each  pole  divided  in  the  way'proposed, 
for  the  flrat  time,  we  believe,  by  Messrs^ 
Foster  and  Henley. — Ed.  M.  M.] 


Wf  TMM  ajLASTKCITr  AVJ»  STMM«W  OFSPZ- 
RAI'  SPAINOS,  AND  QW  BARS  S99#BCTR0 
TO  TORSION.  BT  JAMRS  TffOMSO^ ,  il9V/» 
V«A.,  COI.LBOB,  Of.ASa0W.«^(0ONC<«<r9BD 
F«OM  P.  162.) 
[Ffiom  tb«  Cmmbrid0e  and  DubUm  Mmthmmticai 

Journal,  Nov.,  194fi.f 

The  A<|iiatieiis  (i)  sad  (2),  together  witii 
(S)  or  (4),  iiiv4iive  the  various  cirooipstaiiQei 
ooonected  with  the  e&astiolty  and  atrssgth 
of  ondisary  spiral  spriogv.  For  enablii^  as 
to  d^tfrmiae,  by  aMans  of  theae  eqnstiMis, 
tlie  .«cit»ai  amottats  of  any  of  the  variabie 
qmaatities  ^soaeened,  when  a  saffieieo^  oaou 
her  of  the  variable  q«sntities  have  beea 
sJready  iUed  upon  in  accordanee  with  tks 
pvpoaes  to  he  effected  t  theeoastent  ooeffi^ 
einiibi  i  and  |i  Cor  the  suhsftsniQi  j»aat  he 
dfiteniauiAd  kf  iSffieriwent. 

Witho«t,  howADsr,  kaowiBf  the  aotasi 
9mM»Uf  W0  iBAf ,  bf  ittberpoetiag  the  eqaa- 
tioiiss,  anive  at  jnany  neefW  ooadwaiofni  lor 
the  eosaparisoQ  of  the  pfiop^rties  of  springe 
eonatrncted  of  tkfi  sa»e  sabstaace,  hut  hav- 
ing various  dimensioni.  From  (1)  we  see 
thatT^ 

let.  If  Vi  th«f  adi«spf  the  bar,  and  a,  that 
of  the  coil,  be  fiied^  |he  elongation  produced 
by  any  weight,  to,  will  be  proportional  to  /, 
the  leagth  rolled  up  to  form  the  ooil. 

2nd.  If  a  bar  or  wire  of  a  certain  length 
and  radine  be  given  to  forsft  a  spring,  the 
elongation  produced  by  a  certain  weight,  w, 
will  be  proportional  to  the  square  of  the 
radius  which  we  may  adopt  for  the  coil. 

.3rd,  If  the  radius  of  the  bar  be  fixed*  and 
the  length  of  the  spring  when  dosed  so  that 
the  coils  may  touch  one  another,  or  what  is 
the  same,  the  number  of  coiU  be  also  fixed ; 
/  jaiaat  he  proportional  to  C(  and  therefore, 
the  elongation  due  to  a  weight,  w,  wHl  be 
proportional  to  .the  third  powar  of  the  radius 
which  we  niay  adopt  for  the  coil. 

4th.  If  the  length  of  the  bar  and  the  radi«s 
of  the  coil  ^e  fix^,  the  elongation  dae  to  a 
weight,  Wf  will  he  inyersely  proportional  to 
the  fourth  power  of  the  cadius  of  the  her 
which  we  may  adopt. 

5tii.  With  a  given  weight  of  metal  and  a 
given  radius  of  the  ooil,  the  elongation  due 
to  a  weight,  fp,  wiU  he  proportios!»l  to  fi,  or 
Inveraeiy  to  r^  einoe  i  must  he  proportij^nal 
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From  (4)  we  see  that  the  ultimate  elonga- 
tion'is, 

lit.  Proportional  to  the  length  of  the  bar, 
if  the  radius  of  the  bar  and  that  of  the  coil 
be  fixed. 

2nd.  Proportional  to  the  radius  of  the 
coil,  if  the  length  and  the  radius  of  the  bar 
be  fixed. 

3rd.  InTCrself  proportional  to  the  radius 
of  the  bar,  if  the  length  of  the  bar  and  the 
radius  o.f  the  ooil  be  fixed. 

From  (2)  we  perceive  that  the  absolute 
strength  of  the  spring,  being  independent  of 
the  length,  is  proportional  to  the  third  power 
of  the  radius /of  the  bar,  if  the  radius  of  the 
coil  be  fixed  ;  and  that  it  is  inrersely  pro- 
portional to  the  radius  adopted  for  the  coil, 
if  the  radius  of  the  bar  be  fixed.     ' 

By  combining  (2)  and  (4)  we  arrive  at  the 
interesting  concluiion  that  the  **  retilienee" 
of  a  spiral  spring,  that  is,  the  total  quantity 
of  work  which  can  be  stored  up  in  it,  is  in- 
dependent of  the  form  or  proportions -of  the 
spring,  and  is  simply  proportional  to  the 
quantity  of  metal  contained  in  the  coil.  For, 
since  the  weights  producing  any  elongations 
are  proportional  to  those  elongationa,  it  fol* 
lows  that  the  resilience  is^:^  W.E. 

Hence,  by  (2)  and  (4),  we  find  that  the 
resilience  is»i0/i*/r«,  which,  since  0  and  fi 
are  constant,  is  proportional  to  the  Tolume 
of  the  coil  or  to  the  weight  of  metal  com- 
posing it. 

Many  other  relations  might  be  deduced 
in  similar  ways,  but  those  already  pointed 


out  will  suffice,  as  others  will  be  readUy  per- 
ceived when  they  may  be  wanted,  by  pro- 
perly interrogating  the  formulas. 

For  determining  the  values  of  /t  and  9 
for  iron  wire,  such  as  is  commonly  used  for 
making  spiral  springs  (called  charcoal  spring 
wire);  a  spring  constructed  of  this  materUd 
was  subjected  to  careful  measoremeat  and 
experiment,  and  the  following  data  were 
obtained : 


Dimensiona  of  the  spring 


fr- '0923^8. 
ing-^/ -215-6  „ 
la«l-315  „ 


When  the  spring  was  successively  loaded 
with  weights,  each  fonr  pounds  heavier  than 
the  one  before ;  it  was  found  that  56  pounds 
was  the  weight  which  just  commenced  to 
produce  a  permanent  elongation,  and  the 
elongation  corresponding  to  this  weight  was 
observed  to  be  16*9  inches.  By  the  method 
which  had  been  employed  for  bending  the 
vrire  into  the  spiral  form,  and  for  separating 
the  coils  so  that  they  might  not  preu  on  one 
another  when  the  spring  was  unlosded,  the 
wire  had  been  put  into  the  condition  which 
it  would  have  received  by  having  been  twisted 
beyond  the  original  elastic  limit,  that  con- 
dition, namely,  in  which  nearly  all  the  par- 
ticles in  its  section  would  come  to  be  strained 
to  the  utmost  at  the  same  time.  Hence, 
according  to  the  notation  which  has  heen 
adopted,  this  ultimate  weight  end  elongation 
must  be  denoted  by  W  and  E' ;  which,  hy 
the  principles  given  in  a  former  paper, 
already  referred  to,  will  be  such  that 


W  shall  be  equal  to,  or  rather  less  than,  ^W, 
and  E'  equal  to,  or  rather  less  than,  |E.* 


By  Uking  W,  /*',  and  E',  for  W,  /i,  and  E 
in  equations  (2)  and  (3),  we  get 


ft  r" 


lWa» 


W=  ^4- and  E'  =  e        .      . 

From  which,  by  the  foregoing  experimental 
data,  we  obtain 

e=r0000,000,059t  and  /t'= 94,000. 

♦  If  vie  could  be  sore  that  the  twisting  of  the 
wire,  before  the  experiment,  had  been  tuOiciently 
great,  it  might  be  stated  with  certainty  that 
W'asjW,  and  E'=4E.  The  uncertainty  in  this 
reelect,  though  it  cannot  much  aflTect  the  resulting 
value  of  /<,  is  the  greatest  to  which  the  present 
determination  of  the  coefficient  A^  is  eubject. 

t  It  may  here  be  observed  that  for  the  determi- 
nation of  $  the  extreme  weight  and  elongation  W 
and  E'  should  not  have  been  used,  unless  it  had 
been  found  that  these  would  lead  to  the  same  results 
as  any  smaller  weight  and  elongation  «f  and  e.  It 
was  however  found,  as  has  been  already  stated,  that 
the  elongations  were  throughout  proportional  to 
the  weights  applied ;  and  therefore  it  is  a  nutter  of 
indifference  what  weight  and  corresponding  donga- 
tiou  we  adopt  for  the  determination  of  q. 


But  /i'  is  equal  to,  or  rather  less  thao,  |/i. 
Hence 

/x»  70,000,  or  rather  more. 

The  values  here  assigned  to  0  and  /t  willf 
I  think,  be  found  quite  sufficiently  aooarate 
for  all  practical  purposes  ;  especially  ai  the 
metal,  in  other  cases,  cannot  be  assumed  to 
be  of  exactly  the  same  quality  as  that  vied 
ifL  th^  present  one.  The  experiment  from 
which  these  values  have  been  deduced  is  the 
only  one  I  have  as  yet  been  able  to  make; 
I  hope,  however,  as  soon  as  cirenmstaooa 
may  permit,  to  carry  out  a  consecotive 
series  of  comparative  experiments  with 
springs  of  various  dimensions  and  forms  and 
of  several  different  kinds  of  metal,  and  alio 
to  make  corresponding  experiments  by  sub- 
jecting to  direct  torsion,  bars  similar  to  thoie 
forming  the  springs.  In  this  way  woald  be 
found  the  amount  by  which  the  coeffioicnti 
may  vary  in  accordance  with  different  cir- 
cumstances ;  and,  in  applying  the  formolai 
afterwards  to  any  particular  case,  we  ahoald 
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be  able  to  ehoote  tuch  Ttlnea  of  the  coeffi- 
cients as  might  appear  most  suitable ;  or  at 
least  we  should  know  what  degree  of  de- 
pendence ought  to  be  placed  in  results  ob- 
tained by  applying  the  formulas  to  such 
cases.  If  a  spring  having  the  radius  of  the 
bar  Tery  small  compared  to  that  of  the  coil, 
and  having  the  angle  of  its  spiral  as  small  as 
possible,  were  used,  there  ean  be  no  doubt 
but  that  the  coefficients  so  obtained  would 
agree  Tery  closely  with  those  deduced  from 
experiment  by  dinct  torsion. 

Before  concluding,  I  shall  now  merely 
remark  that,  according  to  the  principles 
already  given,  spiral  springs  should  always 
be  made  of  bars  of  circular  section,  since 
such  bars  have  a  much  greater  resilience* 
when  subjected  to  torsion  than  others  whose 
section  is  different.  Thus  we  see  that  the 
rectangular  section  which  hss  been  frequently 
adopted  in  large  spiral  springs  for  railway 
carriage  buffers  is  very  disadvantageous.  It 
has  probably  been  derived  from  the  idea  that 
the  bar  is  subjected  to  a  transverse  stram ;  an 
idea  which,  however  erroneous,  is  the  one  that 
usually  presents  itself  to  persons  consider- 
ing in  a  cursory  manner  the  action  of  spiral 
aprings. 


SLKCTUIC     CLOCKS. — MU.     APFOLD's    1M- 
PROYIMXNTS. 

Sir, — Amongst  the  many  proposed 
adaptations  or  eleetricitv  to  practical 
uset,  the  electric  clock  nolds  a  some- 
wbat  prominent  place,  though  down 
to  the  present  moment  it  can  hardly 
be  said  to  have  been  productive  of 
any  real  advantage.  The  inconstancy 
and  varied  intensity  of  the  power  snpliea 
to  move  the  pendulam,  continually  de- 
ttnoys  its  regularity  as  a  time- piece — 
Tariations  frequently  occurring  from  this 
cause  to  tbe  amount  of  nearly  20''  a-day. 
Soaie  very  curious  effects  have  also 
shown  themselves  in  reference  to  the 
retarding  action  of  the  magnets  and 
current  upon  the  pendulum.  Experi- 
ment shows  that  when  both  magnets 
and  carrent  are  removed,  the  pendulum 
in  vibrating  from  a  given  arc  to  a  quies- 
cent position  requires  22'  17  "  (mean  ob- 
serration);  but  that  a  retarding  action 
becomes  manifest  on  tbe  interposition  of 
the  magnetf,  the  time  being  reduced 


*  The  meaning  of  the  iena'*  retilUnet"  wm 
before  cUted  to  be  the  qnantity  of  work  vrhJch  c«n 
be  stored  up  in. the  mateilal,  by  giving  to  it  its 
uunost  change  of  form. 


to  8'  8"  mean,  which  again  becomes 
lessened  by  permitting  the  current  to 
permeate  the  coil  surrounding  the  pen- 
dulum to  4'  40",  showing  the  inter- 
ference of  a  considerable  retarding  force 
during  the  action  of  the  clock — a  force 
of  course  influenced  by  a  variation  in 
quantity  and  intensity  of  the  current 
derived  from  the  battery.  From  this 
cause,  combined  with  the  fact  of  the 
pendulum  receiving  a  portion  of  the 
current  during  every  vibration,  arises 
the  irregularity  already  noticed ;  the  arc 
of  vibration  being  of  course  accelerated 
or  retarded  in  proportion  to  the  impetus 
and  duration  of  each  successive  portion 
of  current  fhken  up  by  the  pendulum. 
From  some  very  accurate  and  compre- 
hensive experiments  extending  over  a 
period  of  eight  months,  made  bv  Mr. 
G.  Appold,  during  which  time  the  ac- 
tion ot  the  clock,  under  the  influ- 
ence of  a  varied  baltcry,  was  rated  by  a 
chronometer,  that  gentleman  was  led  to 
form  a  self-adjusting  compensation,  by 
means  of  the  pendulum,  which  allows 
the  current  to  flow  only  when  required, 
and  then  only  in  such  quantity  as  be- 
comes necessary  to  restore  the  pendulum 
to  its  mean  vibration.  Tbe  adjustment 
is  effected  with  such  delicacy  that  the 
variation  of  intensity  or  quantity  in  the 
battery  has  no  effect  upon  the  going  of 
the  clock.  The  pendulum,  in  all  cases 
when  not  requiring  further  impulse, 
swings  free  from  the  action  of  the  cur- 
rent— the  break-piece  being  lifted  off  and 
carried  over  the  connections.  But  upon 
any  current  requiring  to  be  taken  up,  it 
falls  short  of  the  carrier,  and  in  propor- 
tion to  the  impulse  required,  is  the 
amount  of  current  imparted.  In  this 
way,  by  observation  upon  a  galvano- 
meter, the  pendulum  may  be  seen  to 
swing,  consecutively,  10,  12,  or  more 
vibrations,  without  receiving  additional 
impulse ;  while,  perhaps,  upon  the  l^th 
beat,  the  galvanometer  may  indicate  a 
small  amount  of  current.  From  this  it 
will  be  readily  seen,  that  Mr.  Appold*8 
experiments  have  originated  a  most  im- 
portant improvement  in  the  electric 
clock ; -for  whereas  the  battery  and  clock 
were  formerly  always,  during  each  beat, 
in  connection  for  a  time  with  each  other, 
tbey  now  act  independently  of  each  other, 
and  are  united  only  at  such  times  and 
in  such  degree  as  becomes  necessary  for 
their  mutual  action,  the  variable  force  of 
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the  batiery  being  likewise  compensated 
by  the  amount  of  sustained  contact. 

Matthew  J.  Holices. 

Hampatead,  Feb.  28tli,  1849. 


STENSON'S    ISfPROyBD    8TBAM    B0ILSK8. — 
EYANS'S   BOILER   FLOAT. 

Sir,— At  the  York  Agricultural  Meeting, 
last  summer,  there  was  ezbibited  by  Messrs. 
Sherman  and  Co.,  a  steam  boiler,  for  cook- 
ing purposes,  made  by  me,  for  W.  P. 
Stanley,  of  Feterborough ;  precisely  (with 
the  exception  of  the  bent  pipe  through  the 
fire  box)  in  its  eonstmction  like  the  one 
shown  in  fig.  28  of  No.  1331  of  your  Jour, 
nal,  as  one  of  "  Stenson's  PatAit  Improve- 
menU  in  Steam  Boilers."  At  the  time  it 
was  made,  I  was  quite  ignorant  of  anjthinE 
of  the  kind  being  in  existence;  but  Mr. 
Stenson  kindly  informed  Mr.  Stanley  that  it 
wai  an  infringement  of  "  Scale's  Patent.*' 
It  was  in  consequence  withdrawn  from  com- 
petition. It  has,  however,  been  since  in 
use  by  Mr.  Campton,  of  Water-Newton, 
near  Peterborough.  I  enclose  you  a  com- 
munication from  Mr.  Stenson  to  Mr.  Stan- 
ley, upon  the  subject,  and  in  consequence  of 
which,  I  discontinued  making  them.  Sten* 
son's  fig.  28  Is  a  copy  of  this  very  boiler } 
and  fig.  24  is  a  modification  of  the  same, 
with  the  smoke  jacket  patented  by  Barratt, 
Exall,  and  Andrews,  of  Readhig,  added 
thereto.  This  last  also  was  at  the  York 
show.  

I  obsenre,  amongst  the  '*  Recent  Ameri. 
can  Patents,"  recorded  in  this  same  Num- 
ber, one  for  a  float  in  a  cylinder,  separate 
from  the  boiler,  and  communicating  there* 
with  by  pipes  above  and  below  the  water- 
level.  This  I  have  been  constantly  making 
for  the  last  eight  months,  more  particularly 
of  late,  to  Stanley's  cooking  apparatus,  one 
of  the  earliest  of  which  was  for  the  Duke  of 
Bedford,  at  the  Park  Fkrm,  Wobum. 

I  did  not  consider  it  at  the  time  an  inven- 
tion, but  applied  It  simply  because  there  to 
not  voom  in  the  boiler  itself  for  a  float. 

I  have  adopted  both  the  stone  and  oopper 
ball  float.  The  oopper  one,  with  Lambert's 
patent  lever  valve  cork,  has  not  been 
seen  by  me  anywhere  else. 

I  am,  Sir,  yours,  most  obediently, 
John  Meowoetb, 
ilfr.  8teiu9n  to  Mf.  jSton/cy. 

Nortiiampton  Fouodrr, 

Commereiu-Btreet, 
D«sr  Sir,  July  24,  1848. 

I  promised  to  write  you  (when  we  wezo 
•xamlningyoai  boiler  at  York),  and  on  referring  to 
llw  MtchoHicif  Mmgatiine  for  November  4,  1843, 
m  will  find  •  woodent  sad  description  of  "  Beale's 
Patent  BoUer,"  wbioh  is  also  aocompanied  -wltb 
"Beale^  Rotary  Engine."  I  called,  on  my  Journey 


home,  at  Rotherham,  and  saw  the  tfMMeoi  »«Uw 
ftom  which  that  drawing  and  descrfotion  were  pub* 
lished.  It  was  at  Yates'  Works.  1  have  sent  70a 
this,  in  order  that  you  may  not  get  into  anylitipatios 
for  Infringement  of  a  patent-right— at,  if  the  boQar 
should  get  under  the  patentee's  obseiYatio&,  looie 
quibbling  might  be  the  result. 
I  am,  Dear  Sir, 

Yours  respefftftiny, 

H.  Stbvsoh. 

[We  thhik  our  correspondent,  Mr.  Mad- 
wortb,  has  not  duly  appreciated  the  diSor- 
ences  between  Mr.'Stenson's  boiler  sad  Mr. 
Beale's.  We  may  mention  at  onee  thoss 
features  of  novelty  which  appear  to  oonelres 
to  sustain  sufficiently  Mr.  Stenson's  clsim  to 
originality.  First:  there  to  the  bent  |^ 
(K),  which  Mr.  Medworth  admits  ts  bs 
new;  this  to,  nndentobly,  an  additkm  of 
the  greatest  consequence,  serving,  ss  it 
does,  to  obviate  that  liability  to  over-heat- 
ing  and  cracking  to  which  aU  tube  pktei 
not  so  protected  are  subject.  Next,  there  is 
the  placing  of  the  smoke-box  withto  tbs 
steam  chamber  of  the  boiler,  forthepvrpoie 
of  drying  the  steam ;  thto  to  another  ooa- 
trivance  of  great  practleal  valoe,  noduaf 
Uke  to  which  is  to  be  foand  in  Beaie's.  We 
are  satisfied  to  rest  onr  justification  of  the 
favourable  opinion  we  have  expresied  of 
Mr.  Stenson's  boiler  on  these  two  improTe- 
ments  alone ;  but  there  are  several  othen, 
though  of  a  minor  character,  which  we  lrs?e 
to  Mr.  Stense  1  himself  to  point  out  ia  the 
reply  which  he  will,  nodonbt,feel  called  apos 
to  make  to  Mr.  Medworth's  oommuoiatioB. 
One  word  as  to  Mr.  Stenson's  letter  to  Mr. 
Stanley.  It  may  veryweUbcthatStsaleyi 
boUer  was  like  to  Beale's,  and  yet  perfeeay 
true,  at  the  same  time,  that  Mr.  Stenson  1 
to  materially  different  from  both.— Es« 
M.  M.] 

»    ■ 

TBS  BLBCTEIC.  LIGHT. 

(Extract  from  Report  in  the  Literary  Sosetfj 
of  a  Lecture  delivered  by  Professor  Orwe,  « 
the  Ro^  Institution.) 

Mr.  Grove  made  some  experiments  myw 
ago  on  the  subject,  and  then  on  oneoocsBoa 
delivered  a  lecture  at  the  London  laslito- 
tlon,  when  die  theatre  was  illuminated  by  m 
voltaic  arc.  In  preparing  the  present  Ise- 
tnie,  he  had  made  a  rough  calentotkm  ss  to 
its  expense,  and  the  tasatter  appeared  totaa 
(though  attended  with  many  prscticsi  dill" 
oulties)  to  be  hopeful  and  promistog.  ^ 
interposing  a  voltameter  in  the  circuit  whils 
the  arc  wss  produced,  the  oonsumptioa  ia 
the  battery  could  be  calculated;  for  every 
chemical  equivalent  of  hydrogen  evolted  m 
the  voltameter  an  equivalent  of  sine,  of  fw- 
phurlc  acid,  and  one-third  of  an  equivsJcst 
of  nitric  acid  would  be  consumed  ia  esdt 
oell  of  the  battery.  Supplying  these  daU 
for  calcntotion,  and  making  proper  allewaMi 
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for  the  MBOimt  of  water  MmtBlned  in  fhe 
eimtmereial  aeidt,  &c. ,  the  theoretical  expenie 
of  a  battery  aoch  as  he  was  exhibiting  (fiffy 
ceUa  of  the  nitric  acid  combination,  each 
platinnm  plate  two  inches  by  four)  would  be 
abont  two  shUHngs  an  hovr. 

He  had  tested  by  the  photometric  method 
of  equality  of  shadows  the  intensity  of  the 
Hght  as  compared  with  a  common  wax 
candle,  and  found  that  after  the  battery  had 
been  an  hour  at  work,  the  Toltaic  light  was 
to  the  candle  as  1444  to  1.  He  did  not 
take  tiiis  comparison  of  intensities  as  an 
absolutely  fair  practical  comparison,  nor  did 
he  give  the  abore  as  a  pracdcal  calculation, 
trat  thought  it  would  be  safe  if  twioe  that 
expense,  or  four  shillings  per  hour,  were 
MBumed;  the  actual  expense  of  charging 
the  battery  for  a  giten  time  of  action  bore 
this  out.  He  showed  the  inferiority  of  cen- 
tral as  compared  with  separate  lights  for 
street  illumination;  but  for  light- houses, 
particularly  for  an  intermittent  light  at  regu- 
lar interrals,  or  for  signal  lights,  the  appli- 
cation  appeared  to  him  to  be  reasonably 
approximate,  and  for  more  general  purposes, 
far  from  hopeless — the  practical  difficulties, 
though  nndoubtedly  not  small,  being,  in  his 
opfnion,  by  no  means  insurmounteble. 


SVBCnnCATIONS  OV  BKGLISH  PATBMT8  SK- 

noLLSs  Dumiito    the  wbkk,  ending 

FmiBAT,  M AKOR  2. 

WiLUAM  YovMG,  plumber,  and  Hxnrt 
BvRGsas,  eagineer,  both  of  Bamsteple, 
Deroa.  #br  imfr09emeni$  m  imetting  and 
refining  hod  OTH.  Patent  dated  August  28, 
1848. 

These  improwmeate  relate  to  the  conden- 
aation  of  the  rapours  which  escape  from  the 
fnmacea  employed  in  \h»  manofaoture  of 
lead  fram  ore,  the  object  being  to  obtain 
tbeicfrom  t&e  litharge  and  other  oxides, 
whkb  aia  carried  off  mixed  with  the  pro- 
ducta  of  combustion. 

Par  this  parpaae  the  patenteea  first  cause 
the  flue  from  the  furnaae  to  pass  through  a 
aCeam  bailer  flue,  so  that  the  waste  heat  may 
be  need  in  generating  steam ;  the  fine  then 
opma  into  a  fan  by  which  the  Tapours  are 
prajoated  down  upon  the  surlsee  of  a  large 
doead  tank  of  water.  A  great  portion  of 
the  BaetalUo  compound  is  then  mixed  with 
tha  water.  The  Tapours  next  pass  from  the 
top  of  this  tank  into  another  flue,  into 
whida  there  ia  projeoted  a  strong  jet  of 
Ugh-presinra  itiam  from  tha  boiler  abara 
■Motfoaed. 

Tha  eombiaed  steam  and  Yapoursare  then 

'  \  to  pail  wnowitfiiely  thraagh  a 


of  ohambers,  tha  opening  from  tha  aae  to 
the  other  being  through  finely  perforated 
plates  of  metaL  The  gravity  of  the  parti- 
cles of  oxide  is  increased-  by  the  steam,  and 
they  collect  upon  the  floors  of  the  chambers. 

Connected  with  the  large  tank  of  water 
there  is  a  smaller  dstem  placed  outeide,  by 
which  the  height  of  the  water  inside  the 
chamber  is  regulated,  and,  consequently, 
the  distance  of  the  sur&ee  of  the  water  in 
the  took  from  the  month  of  the  deseendhig 
flae,  can  be  readily  ascertained,  and  the 
prJBSsure  be  regulated  aooordingly. 

The  patentees  claim, 

1.  The  employment  of  a  water  lute  which 
may  be  regulated  by  raising  or  lowering  the 
water  m  the  dstem,  whereby  the  draught 
will  be  regulated,  and  an  economy  of  fuel 
effected. 

2.  The  causing  the  metellio  particlea, 
which  escape  from  the  furnace,  along  with 
the  smoke,  to  pass  through  water,  and 
then  through  finely  perforated  plates  into 
Taulto  filled  with  steam;  the  condensation 
and  collection  of  the  metallic  particles. 

3.  Applying  these  processes  in  the  smelt- 
ing of  lead,  for  oolleoting  white  and  blue 
oxide  of  lead  in  a  paste. 

4.  Causing  the  metallio  particles,  if  any, 
which  may  remain  with  the  smoke  after 
the  second  prooesa,  to  pass  through  the  body 
of  the  fhmaee,  and  again  to  undergo  that 
process ;  a  complete  collection  of  the  metd- 
Ue  particles. 

Ajlfbbd  Vinobnt  Newton,  of  Chancery; 
lane,  Middlesex.  jR»r  eerUm  impnnmmmU 
m  dr§99mg  or  ehanrng  grain,  and  in  9€pa» 
mting  ixtranmnu  matter  iherf/rom.  (Bdng 
a  communication.)  ■  Patent  dated  August 
22,  1848. 

C/etme.-— Tha  cleaning  and  dressing  of 
grdn  or  seed  by  the  appUcatioa  of  attriticm 
to  it  while  in  a  mdst  state ;  the  applieattoa 
of  a  currant  of  atmospheric  air,  or  heated 
air,  to  separate  the  fordgn  or  extraaeaqs 
matters  from  the  grain;  and  the  peeuUar 
arrangement  of  apparatus  for  carrying  these 
two  operationa  into  effect. 

Aloneo  Bvonafabtb  Woodcook,  Maa- 
ehester.  iFbr  iaqfrwememie  in  eieam  sa- 
ginee,  and  in  apparaiue/ar  raieing,  ybr&- 
ing,  and  eenveging  water  and  oiketftyidt, 
Pateat  dated  August  22,  1848. 

CVatfNt.^1.  The  application  of  one  or 
more  rings  of  a  cylindricd  or  ainr  other  ooa- 
▼enient  form,  and  compoeed  of^^  vdcanised 
caoutehouc,  or  any  suitoble  dasHc  materid, 
as  rolling  packing  to  pistons  and  stuffing- 
boxes  of  steam-engines. 

2.  The  applicatton  of  rings  of  the  same 
form  and  materials  to  tiie  pistons  or  bucketo 
of  pumps. 

3.  Tha  applioatioii  of  riagt  of  tha  aaaa 
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materitlft  to  barrela  or  cylinders  of  cocks  or 
▼aires. 

4.  The  lining  or  making  the  barrels  or 
cylinders  of  pneumatic  or  hydraulic  ma- 
chines of  any  suitable  elastic  materials* 

Edward  Dbncu,  of  Hursterpoint,  Sus- 
sex  (now  of  King's -road,  Chelsea),  hot- 
house builder.  For  improvements  in  the 
roofing  of  eontervatoria,  hot- houses,  and 
other  like  structures.  Patent  dated  August 
26,  1848. 

The  improrements  which  form  the  sub- 
ject of  this  patent  are  stated  to  consist, 
firstly,  in  so  constructing  the  roofs  of  con- 
servatories, hot-houses,  and  other  like  struc- 
tures, that  they  may  afford  protection  to 
the  plants,  not  only  from  wet  and  cold  from 
without,  but  from  the  descent  of  the  vapours 
whidh  collect  and  condense  on  the  inner  or 
under  surfaces,  and  so  also  that  they  may 
afford  any  degree  of  ventilation  required. 
Secondly,  in  making  the  fixed  and  sliding 
parts,  of  such  shape  and  materials,  that  they 
may  fit  more  exactly,  move  one  upon  the 
other  more  easily,  suffer  leas  from  changes  of 
temperature,  offer  less  obstruction  to  the 
light,  and  remain  longer  in  good  working 
order  than  heretofore. 

Instead  of  forming  the  styles,  astragals, 
and  other  parts  of  frames,  of  wood,  as  usual, 
which  is  exceedingly  liable  to  shrinkage  and 
decay,  the  present  patentee  makes  them  of 
galvanized  or  zincked  iron,  rolled,  ham- 
mered, or  bent  into  certain  peculiar  forms, 
represented  in,  and  only  to  be  understood 
by  inspection  of  the  drawings  attached  to 
the  specification.  We  can  only  say  of  these 
forms  generally  that  they  seem  well  calcu- 
lated to  effect  the  important  objects  which 
the  inventor  has  proposed  to  himself. 

Ctoifls. — The  constructing  of  the  styles, 
rails,  astragals,  and  other  parts  of  the  frame- 
work of  the  roofing  of  conservatories,  hot- 
houses, and  other  like  structures,  of  the 
peculiar  forms  and  combinations  of  forms 
represented  in  the  drawings. 

Albxander  Angus  Croll,  of  the  Gas 
Works,  Tottenham,  /br  improvements  in 
the  manufacture  of  gas,  tmd  in  apparatus 
to  be  used  in  transmitting  gas.  Patent 
dated  February  22,  1848. 

The  first  of  these  improvements  relates  to 
such  retorts  as  are  supplied  with  coal  firom 
both  ends.  In  these  retorts  it  has  been  the 
practice  to  supply  the  coal  first  to  the  one 
end,  and  when  this  charge  has  been  partially 
exhausted  of  the  gaseous  products,  to  throw 
in  a  supply  at  the  other  end.  It  has  been 
also  the  practice  in  such  retorts  to  have  a 
pipe  for  carrying  off  the  gas  attached  to  each 
end  of  the  retort.  Mr.  Croll  has  found  that 
it  is  attended  with  great  saving  to  supply 
the  charge  to  both  eada  at  the  same  time, 


and  to  have  only  one  pipe  to  carry  off  the 
gaseous  products,  and  in  these  alterationi 
consist  the  first  of  the  improvements  now 
patented. 

A  second  improvement  consists  in  the  in- 
troduction  of  a  jet  of  steam  through  and 
amongst  some  carbon  or  coke,  winch  is  kept 
in  an.  incandescent  state  at  the  end  of  the 
retort,  opposite  to  that  by  which  the  gu 
produced  from  the  coal  is  escaping.  IDte 
products  of  the  steam  and  carbon  are  thu 
made  to  unite  with  the  gas  as  it  is  genented, 
and  the  illuminating  power  of  the  gu 
thereby  greatly  improvttl. 
'  A  third  improvemem  consists  in  cansiog 
the  impure  gas,  as  produced  from  the  retorts, 
to  pass  through  several  vessels  arranged 
on  the  principle  of  Wolfs  apparatus,  and 
filled  with  water  charged  with  sulphuroni 
acid.  The  sulphur  of  the  sulphuretted  hy- 
drogen contained  in  the  gas  unites  with  the 
sulphur  of  the  sulphurous  acid  gas,  with 
which  the  water  in  the  vessels  is  charged, 
whereby  the  gas  is  purified  from  sulphuretted 
hydrogen,  and  the  sulphur  which  is  regene- 
rated from  the  combination  is  obtained  in 
the  form  of  flowers  of  sulphur. 

A  fourth  improvement  relates  to  a  mesai 
of  keeping  the  gas  in  a  gas  holder  sitnate 
at  a  great  distance  from  the  gas  minnfiu- 
tory,  at  the  same  pressare  as  the  gas  in  the 
pipes  intervening  between  the  works  and 
the  gas  holder.  The  ezhauating  apparatai 
employed  for  charging  the  gas  holder  has  a 
*'  regulator"  connected  to  a  pipe,  joining  the 
gas  holder  with  the  gas  main  at  some  pobt 
in  advance  of  the  exhauster.  By  this  sr- 
rangement,  the  exhauster  is  prevented  from 
reducing  the  pressure  of  the  gas  in  the  mafais 
too  low  for  the  supply  of  the  coDSomen 
situated  in  the  intermediate  distances,  be- 
tween the  gas  manufactory  and  the  diitattt 
gas  holder. 

Claims.^l.  The  simultaneous  charffbgof 
long  retorts  at  both  ends,  as  described. 

2.  The  introduction  of  steam  into  the 
retorts  for  improving  the  illnminatiBg  power 
of  the  gas. 

3.  The  using  of  sulphurous  add  gas  for 
purifying  gas.     And 

4.  The  apparatus  described  for  (adlitadDg 
the  distribution  of  gas. 

PsTKR  Wriqht,  of  Worcester,  Dodbf, 
vice  and  anvil  manufacturer.  For  eertsiM 
improvements  in  the  mamifaeiufe  qf  vits 
boxes.     Patent  dated  August  31, 1848. 

The  improved  vice  boxes  of  Mr.  Wright 
have  the  screw  threads  cut  out  of  the  solid 
metal  of  which  the  box  itself  is  formed, 
instead  of  their  being  soldered  into  it«  as  faai 
been  heretofore  the  practice.'  The  patentee 
forges  the  box  in  the  first  instance,  is  tke 
usual  way,  and  then  bora  it  right  Uiro«K^ 
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from  end  to  end.  The  box»  in  this  state,  is 
fixed  in  a  machine,  somewhat  similar  to  a 
boring  machine,  being,  in  fact,  an  upright 
screwing  machine.  The  sorew-cuttiog  tool 
consista  of  a  single  cntter  inserted  into  a 
alot  in  the  spindle  of  the  machine,  which 
cutter  is  capable  of  being  made  to  project, 
more  or  less,  beyond  the  surface  of  the  bar, 
at  pleaanre.  The  upper  end  of  the  spindle 
has  a  screw  thread  cnt  upon  it,  correspond, 
ing  to  the  thread  intended  to  be  cnt  in  the 
▼ice  box ;  by  this  means  the  thread  is  cut  in 
the  box,  exactly  in  the  same  way  as  large 
nnts  are  screwed.  Sometimes  the  patentee 
fOTgea  the  yice  box  in  one  piece,  with  the 
fixed  jaw  of  the  Tlce,  instead  of  hanng  it 
inserted  afterwards.  The  Tice  boxes  thus 
formed  require  to  haye  the  further  ends 
eloted  by  a  plug,  to  prerent  Ihe  screw  get- 
ting dogged. 

Gainu, — 1.  The  constructing  the  thread 
of  Tioe  boxes  ont  of  the  same  piece  as  the 
box  itself,  and  the  making  the  yiee  box  in 
one  piece  with  the  jaw.    And, 

2.  The  machine,  or  its  equivalent,  when 
a|>plied  for  the  purposes  aforesaid. 

Chaklbs  Rowlxy,  of  Birmingham, 
button  manafaoturer.  For  improvements 
In  f A«  wtannifaeture  of  buttont.  Patent 
dated  August  28th,  1848. 

The  first  of  these  improrements  consists 
in  the  construction  of  dies  and  die  boxes,  for 
cutting,  punching  ■*  sewn- through  metal 
buttons.''  The  punches,  &c.,  are  arranged 
upon  and  attached  to  the  descending  or 
moreable  portion  of  the  apparatus,  in  the 
following  order :  there  is,  first,  a  cutiing- 
oif  tod;  second,  a  pnncliing-tool,  which 
outs  out  the  entire  button ;  third,  a  counter- 
ainking-tool ;  and,  fourth,  a  punching. tool, 
wliich  punches  the  holes  for  sewing  on  the 
buttons  by.  On  each  descent  of  the  upper 
portion  of  the  dies  there  are,  by  this  means, 
performed  four  operations ;  first,  the  cutting 
off  the  end  of  the  strip  of  metal  out  of  which 
the  buttons  are  being  formed ;  second,  the 
punebtng  ont  of  an  entire  button  from  the 
atrip  ;  third,  the  countersioking  of  the  holes 
in  a  second  button ;  and,  fourth,  the  punch- 
ing the  holes  in  a  third  button. 

A  second  improvement  consists  in  the 
application  of  the  lapidary's  art,  to  finish 
buttons  made  of  iTory,  bone,  vegetable 
iTory,  wood,  and  porcelain,  so  that  they 
may  have  the  appearance  which  U  now  given 
to  glass  buttons,  finished  by  the  same  pro- 
cess, namely,  having  the  surface  consisting 
of  a  number  of  angular  and  regular  facets  or 
projeetions. 

A  third  improvement  consists  in  the  con- 
•tniotioii  of  leek  buttons,  with  metal  shells 
sod  flexible  shanks. 

A  Ibvrtfi  iasproremeiit  ooofists  in  the 


construction  of  "  sewn-through  "  buttons, 
by  combiniog  metal  discs  with  those  of  ivory, 
horn,  wood,  &c. 

A  fifth  improvement  consists  in  pressing 
the  front  surface  of  buttons  covered  with 
velvet  into  moulds  or  dies,  so  that  the  pile 
of  the  fabric  may  have  compressed  upon  it 
any  device  or  ornament. 

A  sixth  improvement  consists  in  the  con- 
struction of  dies  for  faoUitatiog  the  manu- 
facture of  covered  buttons, — ^having  princi- 
pally reference  -to  the  putting  on  of  the 
metal  discs. 

A  seventh  improvement  is  the  construc- 
tion of  a  metal  "  sewn-through  "  button, 
which  is  formed  of  a  disc,  the  edges  of 
which  are  in  the  first  instance  raised  up  all 
around,  by  its  being  pressed  in  a  mould.  A 
piece  of  wire,  about  the  length  of  the  inter- 
nal diameter  of  the  cup  so  formed,  is  then 
inserted  into  it,  and  the  raised  edges  are 
finally  pressed  down  upon  the  body  of  the 
disc,  which  makes  a  fini^  around  the  edges, 
while  the  piece  of  inserted  wire  serves  as  a 
hold  for  the  thread  by  which  it  is  sewn 
upon  the  garment. 

An  eighth  improvement  consists  of  an 
arrangement  of  machinery  for  cutting  ont 
the  cloth  for  covered  buttons,  by  which  a 
great  saving  of  material  is  effected,  and  wliich 
consists  of  certain  contrivances  by  which 
the  cloth  is  made  to  travel  in  an  angular  di- 
rection through  the  machine, — thus  causing 
the  circles  cut  out  to  leave  very  little  waste 
cloth  between  them;  one  row  of  circles 
interlocking  into  or  taking  an  intermediate 
space  betwesa  those  of  the  other  row. 

The  patentee's  claims,  which  are  eight  in 
number,  embrace  the  subjects  of  the  eight 
different  improvements  before  enumerated. 
*  "  ^^ 

Hugh  Ler  Pattisox,  of  Washing- 
ton -  house,  Gateshead,  Durhsm,  chemical 
manufacturer.  For  improvements  in  monti- 
facturing  a  certain  eompoundf  or  certain 
compounds  of  lead^  and  the  application  qf 
this  and  certain  other  compounds  of  lead, 
to  various  useful  purposes.  Patent  dated 
August  22, 1818.  (No  specification  enrolled.) 
Elizabeth  Chrers,  of  Homerton  Cas- 
tle, Uomertun,  Middlesex.  For  improve" 
ments  in  the  manufacture  of  sealing -tpax. 
Patent  dated  August  29,  1848.  (No  speci- 
fication enrolled.) 

— ^ — 

FRENCH  PATENTS. 

The  Moniteur  contains  the  following  im- 
portant notification  relating  to  French 
patents  of  invention : —   . 

{Translation) 

'*  The  President  of  the  Republic. 

<'  On  the  Report  of  the  Minister  of  Agri« 
culture  and  Commeroei 
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IIST   OF   »liW    PATBKTS. 


**  Taking  into  eontideratlon  the  law  paasedL 
on  the  5th  of  July,  1844,  relative  to 
patents  of  inventum,  and  also  the  decree 
of  the  25th  Fehroary,  1848,  whereby  paten- 
tees who,  since  the  22nd  of  the  said  month, 
had  not  been  able  to  pay  in  Paris  the  annui- 
ties on  their  patents  within  the  time  fixed  by 
the  law  of  the  5th  July,  1848,  were  to  be 
exempted  from  the  forfeiture  of  their  patents 
thereby  incurred,  if  they  paid  such  annuities 
before  a  certain  date  to  be  thereafter  named. 


«  Fint.  That  the  decree  of  the  25th  Feb., 
1848,  shall  cease  to  have  effect  after  the  1st 
July,  1849. 

**  All  annuities  which  may  haTC  become 
due  since  the  22nd  Feb.,  1848,  must  be  paid 
before  the  said  date  (Ist  July,  1849.) 

**  All  patentees  whose  annuities  shall  fall 
due  within  the  aboTe-named  time,  shall  also 
be  allowed  till  the  Ist  July,  1849,  to  pay  the 
same. 

**  Second.  The  Minister  of  Agriculture 
and  Commerce  is  charged  with  the  execution 
of  the  present  decree,  which  is  to  be  pub- 
lished in  the  BulUiin  des  Lois  and  in  the 
MotUieur, 

•<  Giicen  at  the  Palace  of  the  Blys^- 
National,  the  23rd  February,  1849. 

**  L.  Napolbon  Bonapartk. 

*'  The  Minitter  qf  Affriculiure 
**and  Commerce f 

"  L.  Buffet." 


WBBKLY  LIST   OF  NEW  ENGLISH  PATENTS. 

Amedee  Francois  Remond,  of  Birmingham,  for 
improvemenU  In  machinery  for  folding  envelopei, 
and  In  th«  maonfacCnre  of  envelopes^.  February 
28;  lixmontha. 

WiUiam  Brindlev,  of  Twickenham,  papier  mache 
manufacturer,  for  Improvements  in  the  manufac- 
ture of  waterproof  paper.  February  28  ;  six 
months. 

Charles  Jacob,  of  Nine  Elms,  Surrey,  engineer, 
for  improvements  in  the  manufacture  of  earthen- 
ware tubes  or  pipes.    February  28 ;  six  months. 

Dion  de  BourcicauU,  of  the  Quadrant,  Regent- 
street,  gentleman,,  for  certain  improvements  in  the 
mode  or  modes  to  be  used  for  transmitting  and 
dlBtributing  liquids  and  fluids  for  agricultural  pur- 
poses, and  for  apparatus  connected  therewith. 
February  28;  six  months. 

Thomas  Rowlandson,  of  Liverpool,  chemist,  for 
Improvements  in  the  treatment  of  certain  mineral 
.  waters  to  obtain  products  therefrom,  and  in  obtain- 
ing certain  metals  from  certain  eompounds  con- 
taining those  metalSp  and  in  obtaining  other  products 
by  the  use  of  certain  compounds  containing  metalt. 
Fe||^ary28;  six  months. 


Charles  Andre  Felix  Roohax.  of  Mewoout,  BC 
Swithin's-lane,  merchant,  for  improvements  in  the 
manufacture  of  oxide  of  zinc,  and  in  the  makiBf 
of  paints  and  cements  where  oxide  of  sine  is  aie£ 
February  28;  six  months. 

Pierre  Isidor  David,  of  Paris,  for  imj^vemttnU 
la  bleaching  cotton.    February  28 ;  six  months. 

Job  Cutler,  of  Spark  Brook,  near  Birmtaghain, 
civil  enfflQeer,  for  certoin  ImprovtmeBts  in  the 
manufacture  of  metal  pipes  ot  tubes.  Febniaiy 
28;  six  months. 

George  Fergusson  Wilson,  of  Belmont,  Vsntbin, 
genUeman,  for  improyements  hi  sepantiBg  Um 
more  liquid  from  the  more  solid  parte  of  tMf  sad 
oily  matters,  and  in  separating  fiitty  and  oilv  mat- 
ters from  foreign  matters.  February  28;  six 
months.  ' 

aemenee  Attgastua  Kurts,  of  Waadaworth,  Sih- 
rey,  gentleman,  for  certain  improvements  in  loom 
for  weaving.    February  28;  sfxmonthi. 

Obed  Blake,  of  theThamea  Plat«  Glass  Oempaay, 
Blaekwali,  Middlesex,  manager,  for  eettaln  Im- 
provements in  the  process  or  processes  of  mana- 
facturing  and^tinishing  plate  sheets  or  panes  at 
glass.    February  )8 ;  six  months. 

Joseph  Barker,  of  Esher-street,  Kennington, 
artist,  for  an  improved  method  of  constructing 
umbrellas  and  parasols.    February  28 ;  six  months. 

John  Hick,  of  Bolton-le-Moors,  Lancaster,  eogi- 
neer,  and  William  Hodgson  Oratrtx.  of  Salford, 
in  the  same  county,  engineer,  for  certain  Improve- 
ments in  Bteara  engines,  which  Improvemenlt  are 
more  particufarly  applicable  to  marine  engines, 
and  also  improvements  in  machinery  orappstatos 
for  propelling  vessels.    February  28;  six  months. 

Benjamin  Blram,  of  Wentworth,  York,  gentle: 
man,  for  improvements  in  miners'  lamps.  Prt- 
ruary  28 ;  six  months. 

Robert  Pollard,  of  Topsham,  Devon,  rope-maker, 
for  an  improvement  in  rope-making  machinery. 
February  28 ;  six  months. 

Henry  Crosley,  of  the  firm  of  Henry  Cnti»h 
Son,  and  Galsworthy,  of  Emerson-street,  Surrey, 
engineers  and  coppersmiths,  for  certain  improved 
modes  or  methods  of,  and  apparatus  for,  healing 
and  lighting,  for  drying  substances,  and  ft*  em- 
ploying air  in  a  warm  and  cold  state  for  maaufts- 
turing  purposes.    February  28 ;  six  months. 

Perceval  Moses  Parson*,  of  Lewisham,  Kent, 
civil  engineer,  for  certain  improvements  la  lail- 
ways,  railway  engines  and  carriages,  and  oertala 
of  their  appurtenances.    February  28 ;  six  monthi. 


LIST  OF  PATENTS  ORANTBD  FOE  TRELAND 
FEOM  THE  20tH  OF  JAN.,  TO  THE  20rH 
OF   FEBRUAKT,    1849. 

John  MItchel.  chemist,  Henry  Alderaon,  elvfl 
engineer,  and  Thomas  Warriner,  farmer,  of  Lyosi 
Wharf,  Upper  Fore-street,  Lambeth,  Surrey,  for 
improvements  In  smelting  copper.    February  H* 

William  Clay,  of  Clifton  Lodge,  Cumberland,  en- 
gineer, for  certain  improvements  in  maehioery  far 
rolling  iron  or  other  metals,  parts  of  which  i^aP'^T^ 
ments  are  applicable  to  other  machinery  In  whico 
cylinders  or  rollers  are  used.    February  14. 


LIST  OF  PATENTS  GRANTED  FOR  BCOTLANP 
FROM  THE  }  9tH  OF  JAN.,  TO  THE  22ND 
OF  FEBRUARY,  1849. 

William  Martin,  of  St.  Pierre  les  Calais,  Frsnce, 
mechanist  for  certain  improvements  in  machineiy 
for  figuring  textile  fabrics,  part  of  which  'nP^Jf* 
ments  are  applicable  to  playing  certain  muslrai  m- 
struments,  and  to  printing  and  other  like  pnrpoKS- 
Sealed  January  24;  six  months. 

Joteph  Deeley,    of  Newport,    Monmontb,  «• 
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gisMf  and  inn-towoAm,  foriiiiproTaiiieQU  in«fent 
and  furnaces.    January  24t1i ;  tix  monthf. 

Alexander  Parkes,  and  Henry  P^kes,  of  Bir- 
mingham, fbr  improvements  in  the  manaiactore  of 
metals,  and  alloy  of  metals,  and  In  the  treatment 
of  metallic  matters  with  Tsrious  subitaneet.  Jania- 
aiySI;  six  months. 

Laurence  HUl,  Jan.,  of  MothenreU  Iron- Works, 
near  Hamilton,  Lanarkshire,  cItII  engineer,  in  con- 
■eqnence  of  a  communication  flrom  Henry  Burden, 
of  Troy,  in  the  United  States  of  Ameriea,  for  Im- 
prorements  in^he  manufacture  of  iron,  and  in  the 
machinery  for  producing  the  same.  January  SI ; 
Kix  months. 

Francis  Hay  Thomson,  of  Hope-street,  in  the  city 
of  Glasgow,  North  Britain,  M.D.,  lor  an  improve- 
ment in  smelting  copper  and  other  ores.  February 
ii  four  months. 

Ewald  Riepe,  of  Flnsbuzy- square,  In  the  county 
of  Middlesex,  merchant,  in  consequence  ot  a  com- 
munlcatloB  ttcm  Antoln  Lohage,  residing  abroad, 
and  partly  by  invention  of  his  own,  for  improve- 
menu  in  the  manufacture  of  soap.  February  0 ; 
alx  months. 

I>avid  Napier,  and  James  Murdock  Naple/,  of 
the  York-road,  Lambeth,  engineers,  for  improve^ 
meats  In  mariners'  compasses,  also  in  barometers, 
and  In  certain  other  measuring  instruments. 
Fetaroary  5 ;  six  months. 

Rees  Reece,  of  Londoui  chemist,  for  improve- 
ments In  treating  peat,  and  obtaining  product! 
therefirom.    Februarys;  six  months. 

Edmund  George  Pinchbeck,  of  Fleet-street,  Lon- 
don, for  improvements  in  certain  parts  of  sieam- 
oittioes.    February  5 ;  six  months. 

James  Eoberuon,  of  Great  Howard-street,  Liver- 


pool, Lancaster,  cooper,  for  improvements  in  the 
manuiaclure  of  casks  and  other  wooden  vessels, 
•ad  in  machinery  for  cutting  wood  for  those  pur- 
poses.   February  5 ;  four  months. 

FennellAllman,of  18,  Charles-street,  St.James's- 
■quai%,  Westminster,  consulting-engineer,  for  im- 
provements in  apparatus  for  the  production  of  light 
nom  electricity.    February  7 ;  four  months. 


AcUUo  Ghaadois,  of  Paris,  Fianoe,  manoftetur- 
ing  chemist,  for  improvements  in  extracting  and 
preparing  the  colouring  matter  from  orchil.  Fe- 
bruary 7;  six  months. 

Thomas  De  la  Rue,  of  BunhJU-row,  Middlesex, 
manufacturer,  for  improvements  in  producing  orna- 
mental suifsoes  to  paper  and  other  substaooes. 
February  9;  six  months. 

Jonah  Davies  and  George  Davies,  of  the  Albion 
Iron  Foundry,  Tipton,  Staffordshire,  Iron-founders, 
for  improvements  In  steam-engines.  Februarv  9 : 
•ix  months.  -  '    ' 

Samuel  Brown,  the  younger,  of  Lambeth,  Surrey, 
engineer,  for  improved  i^paratus  for  measuring 
and  reglataring  the  flow  (tf  Uquids,  and  in  sut^ 
stances  in  a  running  state,  which  appaiatus  are 
In  part  also  applicable  to  other  useftd  purposes. 
FebnuoylS;  ^montha. 

Hngh  Bell,  of  London,  B«iulxe,  for  oectaln  Im- 
provements in  aSrial  maohines  and  machinery,  in 
connection  with  the  buoyant  power  produced  by 
gaseous  matter.    February  19;  six  months. 

WUliam  Clay,  of  Clifton  Lodge,  Cumberland,  en- 
gineer, for  certain  improvements  in  machinery  for 
rolling  iron  or  other  metals,  parts  of  which  im- 
prQvements  are  applicable  to  other  machiaery  in 
which  cylinder  rollers  are  used.  February  19 ;  six 
months. 

Clarey  M'delUn,  of  Larch  Mount,  In  the  liberties 
of  the  City  of  Londonderry,  for  an  improved  oom- 
mUl.    February  20;  four  months. 

Emanuel  Miller,  of  Baltimore,  Maryland,  in  the 
United  Sutes  of  America,  gentleman,  for  certain 
improvements  in  dressing  or  cleaning  grain,  and 
in  separating  extraneous  matters  therefrom.  (Com- 
munieatton.)    February  21 ;  six  months. 

James  Baird,  of  Gartsherrle,  in  the  parish  of 
Old  Monkland,  Lanark,  Scotland,  iron-master,  and 
Alexander  Whitelaw,  of  Gartsherrle  Iron  Works, 
parish  and  county  aforesaid,  manager  of  said  works, 
for  improvements  in  the  method  or  process  of  ma- 
nuActuring  iron.    February  21 ;  four  months. 


WIEKLT  LIST  OF   DS8I«N8  FOR  ▲BTICLKS   OF  tfTlLlTT  RBOISTS&ED.^ 
Date  of    No.  In 
Registra-  the  Re- 

tion.     gisUr.        Proprietors'  Names.  Addresses.  Subject  of  Design. 

Feb.  23      1 788     George  Shardlow Nottingham - ...  Body  Gauge. 

24      1789      Edouard  Belmer.^ Peter-street,  Westminster Spring  lever  for  spring  hats. 

„      1790      Sabriaa  de  Caulier  ......  Coleman -street  Shirts  or  under  garments  for 

males  and   females   of  all 
ages. 
,.      1791      Robert    and     WUliam 

Wilson Wardour-8txeet....«.......M »  Shower  bath. 

„      1792      William  Wilson  .........Manchester..^ Triple  bath-top. 

26  1793      James  fiadcock  • Downham-road,  London  Hook  for  fastening  garments. 

27  1794      Edward  Bird.......... Birmingham.. «.  m Lamp  for  railway  carriages. 

„     1793      Charles  Eagle  and  John 

Egginton »,»..„  Birmingham m....  Fastening  for  articles  of  dress. 

March  1      1796      John  F.  Clark  ....m......  Wolverhampton Remington  and  Clark's  elastic 

bed-laths. 


Mtitrtiitrntnti. 


To  Zfan^neerfl  trnd  Boiler^Maken. 

rnHB  BIRMINGHAM  PATENT  IRON  TUBG  COMPANY  Manutecture  Patent  Lap  Welded  Tubes, 
under  Mr.  Richard  Prosser's  Patent,  for  Marine,  Locomotive  and  all  Tubular  Boilers.    Also  Tubes 
for  Gas,  Steam,  and  other  purposes.    All  sorts  of  Iron  Gas  Fittings. 

Works— Smethwick,  near  Birmingham. 
LONDON  WARBHOUSE-No.  68,  UPPER  THAMES-STREET. 
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ADYERTISEICEKTS. 


To  Inventor*  and  Patentoes, 

MESSRS.  ROBERTSON  &  CO., 

PATENT  lOLICITORB,  ^ 

(Of  which  firm  Mr.  J.  C.  ROBERTSON,  the 
Editor  of  tho  Mkchanicb'  Maoaziks  from  Ita 
commencement  in  1823,  is  principal  partner,) 
undertake 

The  procnration  of  Patents 
For  England.  Scotland,   Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busi- 
ness relating  to  Patsmts. 

Speclflcatlons  Drawn  or  Rerlaed. 

DISCLAIMERS,  AND  MEMORANDUMS   OV 
ALTERATION    PREPARED    AND    ENROLLED. 

Careats  Entered  and  Oppositions 
Condneted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OP  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

Advlee  on  Oases  snbmittedi  dee.  die. 


Messrs.  ROBERTSON  &  CO. 

POSSESS  THE  ONLY  COMPLETE  REGISTRY 
OP  PATENTS  EXTANT, 

Commencing  a.i>.I617  (15  James  I.),  and  regulaily 
continued  down  to  the  present  time. 


INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per- 
sonally or  by  letter. 

Advantages  of  Registering  De- 
signs for  Articles  ofVtiUty. 

Untfer  ike  New  Detigns  Aet^  6  and  7  Vic.  c.  65. 

Protection  for  the  wholo  of  the  three  Kingdoms 
by  one  Act  of  Registration. 

Protection  for  a  term  of  three  years. 
Protection  at  a  moderate  expense  (flrom  12/.  to  20/. ) 

Protection  immediate,  (may  be  obtained  in  most 
cases  within  a  couple  of  days.) 

Power  of  granting  licenses  for  any  of  the  three 
Kingdoms,  or  any  of  the  cities,  towns,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  number 
of  persons. 

Summary  remedy  for  Infringements. 

For  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Mechanic^  Magazine, 
No.  1047,  price  «rf.;  and  for  Lists  of  Articles  re- 
gistered under  the  New  Act,  see  the  subsequent 
Monthly  Parts. 

Specitications  and  Drawings,  according  to  the 
Provisions  of  the  Act,  prepared,  and  Registrations 
effected  without  requiring  the  personal  attendance 
of  parties  in  London,  by  Messrs.  ROBERTSON  and 
Co.,  Patent  and  Designs  Registration  Agents,  1G6, 
Fleet-street. 

Ornamental  Designs  also  registered  under  the 
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MR.  FONTAINBMORKAU'S   PATSKT  VBNSBR.JOIMINO  ICACRIMBRT. 

(Extract  from  Spedfioatioa  eonCi&ued  from  p.  198.) 
Deter^tiim  of  AppmrmiMi/or  patting  and  lajfmp  ikim  8h—U  ^  Wood  iofMat. 

In  order  to  pat  such  ImproTemenU  into 
exeeution,  thit  ii  to  mj,  to  Uf  glue  per- 
feotly  well^  nU  the  inrfeoe  of  thoet  luge 
and  thin  sUoes  or  sheete  of  wood  npon  the 
tisine  or  cloth  in  enoh  «  minner  that  their 
snperpofition  and  adhesion  ahoold  be  oom- 
pletey  firm,  and  permanent,  the  hereinafter 
described  apparatus  has  been  fonnd  to  an* 
swer  in  eferj  respect. 

Fig.  8  is  a  general  plan  of  the  machine 
above  allnded  to. 

Fig.  9  exhibits  a  longitadinal  seetion 
drawn  through  the  centre  of  the  apparatos, 
according  to  the  line  1,  2. 

Fig.  10  is  a  lateral  eleratlon  or  view,  in 
breadth,  of  a  part  of  the  apparatus. 

In  these  engravings  the  same  letters  of 
refereoce  apply  to  the  same  parts.  It  is 
easy  to  understand,  by  examlnUig  tfaeaa, 
the  general  disposition  of  the  mytffhioff  and 
its  manner  of  working. 

The  linen  cloth,  e,  figures  8,  9,  which 
is  to  serve  as  a  lining  to  the  veneer,  in 
previously  rolled  over  a  cylinder  or  drum^ 
A,  the  axes  of  which  are  so  adjusted  that 
they  move  freely  in  the  grooves  of  the  upper 
part  of  the  cast  iron  supporters,  B.  The 
sheet  of  veneer  made  by  the  cutting  ma- 
chine which,  as  before  stated.  Is  of  a  great 
length,  is  also  rolled  over  a  second  cylinder, 
C,  the  axes  of  which  also  move  freely  in  their 
forked  supporters,  D.  The  sheet  and  the 
doth  are  both  at  once  and  together  unrolled 
from  the  surfaces  of  the  cylinders,  and  soon 
meet  beyond  the  gluing  apparatus,  wlueik  ia 
placed  at  a  short  distance  from  the  cylinder, 
C.  That  gluing  apparatus  consistt  of  a 
cylinder  or  brush,  E,  which  dives  in  a  pen, 
F,  fiUed  with  paste  previously  heated  in  e 
babieum  mora,  or  sand  bath,  by  steam,  by 
means  of  a  second  pan,  G,  which  eneloeec 
it,  or  by  any  other  suitable  means. 

That  cylinder,  £,  receiving  a  contiauooa 
rotative  movement,  is  oonstantiy  impteg. 
nated  with  a  certain  quantity  of  paste  or 
glue,  which  it  spreads  in  abundant  qosnti* 
ties  over  the  surface  of  the  cloth  or  staff, 
as  this  last  passes  over  ito  drcumfereiioe, 
and  OD  which  it  is  forced  bare  by  the  pres- 
sure of  a  sort  of  right  angular  ruler,  H, 
set  direcUy  above  it,  and  which  at  botli  Its 
extremities  is  kept  and  led  in  grooves,  O  0« 
Tiiat  ruler,  H,  could  be  replaced  hi  ease 
of  need  either  by  a  weight  or  spiioga,  or 
any  other  suitable  contrivance.  The  veneer- 
ing sheet  passes  only  under  the  pasting  cjlua- 
der,  £,  or  rather,  under  the  balneum  tmmrm. 


The  application  of  sheets  of  veneers  to 
several  usefril  purposes,  and  especially  to 
cabinet-making,  is  well  known,  but  nntil 
now  on  account  of  the  processes,  for  cutting 
the  wood  into  veneers  having  only  produced 
sheeta  of  small  dimensions,  the  manufacturer 
has  been  very  limited  in  their  use  and  appli- 
cation, as  he  could  not  lay  on  or  cover  large 
surfaces  by  a  single  and  same  sheet. 

This  is  obviated  by  means  of  the  wood, 
cutting  machine  before  described,  for  cutting 
logs  into  extremely  thin  sheeta,  of  an  almost 
indefinite  breadth,  so  that  such  new  mode 
of  producing  veneers  naturally  offers  several 
easy  and  us^ul  applications  of  those  sheeta, 
not  only  for  veneering  in  general,  bat  also 
for  hangings,  floorings,  carpeting,  &c., 
which  they  can  replace  with  the  greatest 
success. 

I'hese  sheeta  can  be  advantageously  em- 
ployed for  decorating  apartmenta,  halls,  &c., 
&€.,  instead  of  paperhangings,  painting,  or 
carpets.  They  present  the  double  advantage 
of  being  richer,  more  durable  and  brilliant, 
warmer  and  healthier  than  paper ;  with  such 
hangings  of  thin  wood,  it  will  be  easy  to 
clean  their  surfaces  without  altering  or 
wearing  out  any  part  of  them.  On  the 
contrary,  they  will  be  rendered  handsomer 
by  continusl  polishing,  and  thereby  they  will 
acquire  a  more  imposing  and  sumptuous 
aspect. 

It  was  necessary,  to  render  such  purpose 
available,  and  capable  of  Ita  numerous  ap- 
plications, not  only  to  make  veneering  sheets 
of  great  dimensions  in  breadth,  and  espe- 
cially in  length,  but  it  wss  also  indispensa- 
ble to  fix  them  on  the  surfsces  which  are  to 
be  covered,  to  lay  and  place  them  on  those 
surfaces  in  a  regular  manner,  and  with  the 
greatest  required  precision. 

The  usual  veneer  sheeta,  as  obtained  by 
the  ordinary  processes  of  sawing,  are  directly 
glued  when  they  are  to  be  applied  on  the 
woods  which  they  are  to  cover.  Instead  of 
operating  in  that  manner  with  the  large 
sheets  cut  by  the  process  before  described, 
and  to  render  them  fit  for  the  new  applica- 
tions 1  intend  to  make  of  them » .my  process 
is  to  paste  them  on  all  their  width  on  can- 
vass, thin  cloth,  or  any  other  similar  tissues 
whatever ;  by  that  means  those  thin  sheeta 
obtain  a  very  great  stability,  which  permita 
afterwards  to  use  them  with  the  utmost 
facility  for  veneering,  covering  every  kind  of 
surface,  whatever  may  be  ita  width  and 
breadtii. 
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and  Ib  directed  by  a  rod  or  long  moTcable 
roller,  I,  purposely  placed  on  the  frame,  V, 
towards  the  two  large  and  strong  cylinders, 
J  and  J^,  between  which  it  must  pass  at  the  . 
same  time  as  the  cloth,  so  that  they  may  be 
both  sufficiently  pressed  together,  and  ad- 
here to  each  other  uniformly  in  all  their 
length  and  breadth.  The  cylinders  are  so 
di^osed  that  the  necessary  degree  of  pres- 
sure to  ensure  the  complete  adhesion  of  the 
doth  and  sheet  is  giren  at  once. 

When  egressfaig  from  these  cylinders,  the 
doth  and  the  Teneering  seem  to  form  but 
one  dngle  body  like  a  Tcry  thin  pasteboard, 
but  they  are  too  wet  to  haTe  a  good  solidity, 
wherefore  it  is  necessary  to  dry  them  wiUi 
the  same  rapidity  as  the  pasting  and  uniting 
action  has  been  effected  by  the  pressing 
cylinders.  For  that  purpose,  it  has  been 
considered  that  the  most  conTcnient  and 
rationd  means  consisted  in  using  steam, 
which  is  made  to  enter  into  some  hollow 
cylinders  like  those  long  used  in  paper- 
making  machines.  HowcTcr,  as  it  is  most 
essentUl  that  the  drying  should  not  be  too 
quickly  obtained,  for  fear  either  of  un- 
pasting  or  preventing  a  thorough  equd  past- 
ing, care  must  be  taken  that  the  steam 
which  arriTCS  from  the  boiler  in  the  two 
first  cylinders,  K,  K^,  which  are  placed  • 
dose  to  the  pressing  cylinders,  J,  J* ,  be  not 
too  hot,  and  that  tiie  steam  which  reaches 
tiie  last  range  of  cylinders,  |d!,  M^,  be  the 
hottest.  It  would  be  Tcry  easy,  in  case  of 
need,  to  cause  the  same  steam  to  run  succes- 
dvdy  in  like  manner  in  a  greater  number  of 
cylinders,  in  order  to  obtain  more  surely  in 
the  meantime,  by  that  add  operation,  a  per- 
tt&t,  smooth,  CTcn  union,  and  a  regular  past- 
ing and  drying  without  any  trouble  or  diffi- 
culty. 

It  is  understood  that  the  sheets  of  veneer 
being  united  to  the  doth,  passing  thus  from 
one  to  the  other  pair  of  cyl^ders,  and 
recdring  snceessiTdy  more  and  more  heat, 
are  dried  gradudly  without  any  chance  of 
bdng  over-heated  by  that  process;  when 
they  arrive  at  the  last  pair  of  heated  cylin- 
ders, they  are  entirdy  dry,  and  form  one 
single  and  only  sheet,  which  is  rolled  over 
the  drum,  P,  to  which  a  convenient  rotary 
motion  is  given  according  to  the  direction 
described  by  the  arrow,  as  shown  in  the  en- 
grariDg. 

Ah  that  cylinder  in  recdving  the  united 
veneer  and  doth  becomes  progressively 
larger^  it  is  necessary  to  lessen  the  velocity 
of  its  rotation  in  order  to  keep  as  much  as 
po«iible  rectUined  motion  of  the  united 
veneer  and  doth. 

For  that  purpose  that  cylinder,  P,  is  put 
In  motion  by  means  of  a  pulley,  and  of  a 
diateoder,  whioh  bearing  more  or  less  heavily, 


and  to  the  required  degrees,  on  the  strip  of 
the  pulley,  causes  this  Ust  to  be  drawn  n itk 
more  or  less  vdodty,  and  in  order  tliat  the 
united  veneer  and  cloth  should  remain  wdl 
distended  over  the  drenmferenoe  of  ^ 
cylinder,  P,  without  being  unpasted,  a  prait. 
ing  cylinder,  the  wdght  of  which  is  eri- 
dently  proportioned  to  the  vdodty,  is  gob- 
veniently  placed  above  it. 

To  take  away  from  the  sorfaoe  of  tiia 
pressing  and  heating  oyUndera]  the  saper- 
abundant  paste,  whidi,  by  the  prenare, 
egresses  through  the  sides  of  the  unitd 
doth  and  veneer,  some  moved>le  scrapen  or 
knives,  R,  figs.  11  and  12,  have  beat 
adapted ;  they  are  set  on  the  sxes  of  thoM 
cylinders,  and  as  they  bear  on  then,  cm 
must  be  taken  to  mdntdn  them  eonstsntly 
at  their  proper  position  by  means  of  weighti 
suspended  to  levers,  S,  which  are  adjostd 
to  the  extremity  of  those  axes,  and  oa  tiie 
outside  of  the  machines. 

To  vary  also,  in  case  of  need,  the  distmoe 
between  these  pressing  and  heating  cjlinden 
their  cast-iron  frames,  T,  have  beea  lo  dis- 
posed as  to  allow  them  to  roll  upon  two 
paralld  bands  or  rails,  V,  figs.  10  snd  12. 
Thus,  at  the  feet  of  each  of  those  frames  are 
adjusted  some  cast-iron  small  wheeii  or 
rollers,  V,  by  means  of  which  the  poaidoa 
of  the  cylbiders  can  be  easily  changed,  sad 
consequently  they  can  be  made  to  sdTSDoe 
or  recede  as  it  is  judged  convedent 

Claimi. 
And  having  now  fully  described  the  in- 
vention communicated  to  me,  and  the  maa- 
ner  of  performing  and  carrying  oat  tke 
same,  I  wish  to  observe,  that  I  do  not  ebim 
as  my  invention  the  prindple  of  catting 
wood  tangentidly  to  the  cylinder  in  the  fbna 
of  a  spird  or  of  an  unfolding  sheet,  u  tbtt 
principle  has  been  discovered  since  a  long 
while.  But  the  invention  communicated  to 
me,  consists  in  the  means  before  described, 
to  effect  and  completdy  carry  out  tiiat  prin- 
ciple, that  is  to  say,  to  render  it  avtilaUe 
for  commercial  and  manufaotnring  pnr- 
poses,  by  cutting  wood  of  fnj  widdu  or 
lengths.  And  further,  I  do  not  confine 
myself,  in  some  portions  of  the  descriptioe, 
to  the  precise  manner,  means,  or  wodst 
operandi  therein  detailed,  provided  their 
generd  features  be  the  same  as  hereia  1*^ 
down,  and  described.  But  what  I  daim  ai 
new,  and  as  the  invention  communicated  to 
me,  and  intended  to  be  protected  by  leCtfft 
patent,  are — 

Firitly.  The  improved  arrangement  and 
disposition  of  a  machine  or  apparatna  for 
cutting  wood  into  aheeta  of  any  width  what- 
ever, before  described. 
Seamdiy.  The  application  of  a  thia  Made 
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Mt  bflhreen  two  longitudinil  lalfn,  u  be- 


THrdfy,  The  ^ypHeation  of  a  moreable 
■Bd  prening  leader,  oe  before  deicribed. 

Fbmrtkfy.  The  continaona  progresring  of 
the  blade-bearer,  and  of  the  leader,  and  the 
apparatna  prodaeiDg  that  moTement,  aa  be- 
fore deacribed. 

FiftMy.  The  application  of  a  ojlinder  or 
dmm  for  cutting  wood  into  rectangular 
aheete,  aa  before  deacribed. 
-  SUfthly.  I  daimthe  addition  to  the  firat- 
mentloiifld  machine  of  a  cylinder  provided 
with  oireolar  bladea  and  waabera  to  cut  wood 
for  BMtebea,  aa  before  deacribed. 

8e9emihip,  The  mode  of,  and  apparatna 
for,  preparing  thin  aheeta  of  wood  or  veneera, 
pfodnced  by  the  firat  part  of  the  invention, 
of  whatever  dimenaiona,  aa  before  deacribed. 

Bightklff,  The  application  of  the  above- 
mentioned  aheeta  of  wood  or  Teneer,  to 
vanona  naafol  porpoaea. 


ON  BVFLVTIA  TKAP8. 

.  Sir,— At  page  135  of  Number  1331, 
there  is  a  description  of  '*  a  simple  ef- 
floYia  trap,"  bj  Mr.  John  Beverley ;  the 
ioTentioii  of  which  is  claimed,  at  page 
162  of  your  last  Number,  hj  Mr.  John 
FhiUips,  who  actually  registered  the 
inTentioD  in  August  last.  Now,  with  all 
due  deference  to  both  these  gentletpen, 
I  would  submit  that  there. is  no  inven* 
Hon  in  the  case;  that  the  thing  is  a 
faBaeyf  and  this  effluvia  trap,  like  many 
others,  is  a  '^  trap*'  in  eyery  sense,  ex- 
cept in  the  sense  intended. 

It  is  undoubtedly  true,  as  argued  by 
Mr.  BeTerley,  "that  water,  if  unob^ 
strueted,  will  find  its  own  level;"  but  by 
following  out  the  praetieal  application  of 
this  "  simple  law,"  we  shall  see  how  it 
militates  against  the  proposition  of  Mr. 
Beverley— ▼!«.,  "  that  the  water  enter- 
ing at  the  point  A,  forces  the  water  over 
the  eurve  at  B,  and  thus  the  water  flows 
freely,  whilst  the  curve  of  the  pipe  being 
always  full  to  the  level  of  the  point  of 
^jffhtrionj  prevents  the  bad  air  passing 
^p  the  pipe. 

This,  however,  is  not  what  takes  place 
on  all  occasions.  IJponr emptying  a  pail- 
ful of  water  into  the  kitchen  sink,  the 
water  passes  down  into  the  pipe  C,  which 
being  filled  becomes  the  longer  leg  of  a 
•yphon,  which  will  continue  to  run  until 
air  the  water  is  drawn  out  of  the  curved 
frfpe,  and  gets  below  the  bend,  b,  when 
air  freely  enters  the  pipe ;  a  small  quan- 


tity of  water  will  remain  somewhere 
about  the  line,  d,  e,  (fig  1,)  which  may, 


or  may  not  happen  to  seal  the  passage ; 
upon  most  occasions  itvrill  not  do  so. 
This  unfortunate  result  is  not  peculiar  to 
Mr.  Phillips'  arrangement,  but  is  an  in- 
separable cdnsequence  of  a  eyphon  trap^ 
of  which  this  is  only  one  modification. 
In  the  ordinary  bell-trap,  so  long  and  so 
extensively  employed,  the  same  thing 
happens ;  the  descending-pipe,  C,  fig.  2, 
beiuff  the  larger  leg  of  a  syphon,  draws 
off  all  the  water  until  the  air  reaches  the 
level,  dj  e,  and  then,  good-bu,  trap  ! 

This  is  the  reason  why  m  so  many 
houses  bad  smells  continually  arise  fVom 
the  sink,  in  spite  (as  is  supposed)  of  the 
most  careful  trapping. 

If  the  water  merely  flowed  through 
the  trap  by  its  own  gravity,  it  would  only 
fall,  as  Mr.  Beverley  has  supposed,  to 
the  lines  A,  B ;  but  being/or ot6/^  dravm 
through  by  the  preponderafing  column, 
C,  it  falls  to  the  line,  d,  e,  or  below  it, 
and  vitiates  the  joint  In  many  sink- 
holes the  water  is  drawn  through  with 
BO  much  energy  as  to  cause  the  air,  in 
following  it,  to  produce  a  loud  sucking 
sound. 

As  this  subject  is  one  of  considerable 
moment,  I  trust  the  gentlemen  whose 
names  I  have  quoted  will  pardon  these 
remarks,  and  beg  to  remain,  theirs  and 
yours, 

Very  respectfully, 

Wm.  Baodslbt. 

29,  Alfrc4-ttreet,  Uliogtaa, 
F^b.  21, 1149. 
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Sir, — It  Ib  with  a  very  fair  spirit  of  in- 
quiry that  your  correspoDdent,  "  A.Z./' 
takes  up  the  suhject  of  Davies's  rotary 
engine ;  his  remarks  are  forcible,  and 
evidently  made  by  a  practical  man.    I 
regret  that,  instead  of  drawing  his  con- 
clusions from  a  published  account  of  the 
engine,  he  has  not'  had  an  opportunity 
of  seeing  it  at  work.     If  he  had,  I  feel 
confident  his  opinion  would  have  been 
greatly  modified,  if  not  entirely  changed. 
I  ask  your  permission  to  make  a  few* 
remarks  in  reply  to  "  A.  Z.,'*  and  will 
obserye  upon  the  objections  contained,  in 
his  letter  categorically. 

The  first  point  "  A.  Z."  alludes  to,  is 
the  metallic  packing,  of  which  he  very 
justly  approves.  I  will,  before  conclud- 
ing this  paper,  take  an  opportunity  of 
offering  some  observations  in  reference 
to  it     "  A.  Z."  next  observes— 

"One  of  the  chief  objects  proposed 
for  attainment  in  rotary  engines  is,  to 
avoid  the  loss  of  power  and  limitation 
of  speedi  incident  to  reciprocating  en- 
gines, from  the  mt  mertia  of  the  moving 
parts,  which  must  be  overcome  at  each 
reversal  of  the  motion  of  the  piston. 
But  to  attain  this  advantage,  it  is  not 
sufficient  that  the  piston  has  a  direct 
rotary  movement— there  should  be  no 
reciprocating  movement  in  any  part  of 
the  machine.  Now  in  Davies^s,  the 
steam  stop  or  abutment  has  to  be  moved 
rapidly  out  and  in  at  each  revolution, 
and,  as  it  moves  under  pressure,  the 
friction  must  be  considerable." 

Most  assuredly  the  direct  rotary  action 
of  the  piston  dispenses  with  many  of  the 
reciprocating  parts  of  the  ordinary  en- 


gine**-the  use  of  the  piston*rod,  beim, 
connecting*rod,  &o.,  is  altogether  ob* 
viated ;  and  the  only  reciprocating  put 
of  Baviea's  enghie  is,  in  ^et,  tiie  stes« 
stop  or  abutment,  to  which  *'  A.  Z.*' 
alludes,  and  which  may  be  compared  to 
the  steam  slide  of  an  ordinary  engine. 
If,  therefore,  reciprocating  motion  be 
one  of  the  principal  objections  to  the 
ordinary  engine,  that  objection  is  here 
almost  entirely  overcome ;  for  *the  re- 
volving piston  is  substituted  foriUtbe 
heavv  moving  parts ;  the  slide,  or  stop* 
which  weighs  but  a  few  pounds,  oalj 
remains. 

The  objection  to  a  reeiproeathig  ne* 
tion  is,  of  course,  the  amount  of  psMve 
resistance,  inherent  in  bodies,  whieb  ex- 
poses a  change  of  state,  either  from  mo- 
tion to  rest  or  vice  vend.  This  force  is 
always  directly  as  the  mass  moved  multi- 
plied by  the  square  of  the  velocity,  ab- 
stracted, or  imparted ;  hence  it  foltowi, 
that  in  order  to  prevent  undue  resisttnce, 
the  motion  should  be  given  very  grsdoiDy, 
and  slowly  increased  until  it  beeomsii 
maximum,  from  which  to  avoid  IvpMi 
or  the  shock  consequent  upon  a  raddea 
stoppage,  it  should  decrease  equslWalowly 
until  the  motion  is  exhausted.  Tbit,  ia 
the  reciprocating  engine,  is  certainly  meit 
beautifully  efiected  by  the  crank ;  sndii 
Davies's  engine  the  motion  is  imptrlad 
to  the  stop,  no  less  beautifiillyt  by  the 
cams,  which  are,  in  fiict,  eoostmeted  on 
the  principle  of  the  crank,  as  may  he 
seen  by  the  diagrams  published  with  the 
specification. 

The  following  sketch  will  show  the 
motion  of  the  stop :—  «M 
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From  the  oentre,  a,  draw  the  radial 
lines  (df,  ae,  ad,  fto.,  Interseoting  the 
piston  at  the  pointi,  6,  o,  </,  &e. ;  and 
Arom  the  centre,  a,  with  the  radii  ab,  ao^ 
ad,  &c.,  describe  the  arcs,  bz,  cy,  dx, 
fte. ;  then,  whilst  the  piston  is  revoWing 
throagh  the  arc  subtended  by  the  radial 
lines,  abf  ac,  Src,  the  stop  will  have 
receded  through  the  horisontal  spaces, 

S\yx,  &c.|  ana  since  the  piston  revoWes 
rough  the  equal  spaces,  be,  ed,  &c.,  in 
eqtud  times,  the  spaces,  %v,yx.,  ^c, 
show  the  gradual  increase  of  speed  until 
it  reaches  a  maximum,  and  the  gradual 
deerease  till  it  stops  and  is  at  rest. 

Now  when  the  piston  is  making  70 
reTolutions,  or  travelling  at  the  Telocity 
of  875  feet  ner  minute,  the  space  the 
alido  mores  torougb  in  die  same  time  is 
40*8  feet  per  minute,  but  as  it  is  moving 
only  about  one-third  of  the  time,  the 
avenge  velocity  of  the  stop  whilst  in  mo- 
tioii  is  122*4  feet  per  minute.  The  vU 
vto«  of  any  body  is,  as  before  observed, 
eompoonded  of  the  msas  and  square  of 
the  veloeity,  and  as  it  is  this  that  is 
operating  objectionablv  in  a  recipro- 
cating action,  we  shall,  by  comparing 
it  with  the  reciprocating  parts  of  a 
beam  engine  of  similar  power,  be  able 
to  form  some  idea  of  the  amount  of 
force  avoided. 

The  weight  of  the  stop  in  Davies's 
engine  is  about  40  lbs.,  moving  at  a 
medium  rate  of  122*4  feet  per  minute, 
«r  3*08  per  second ;  the  vt«  viva  is  there- 
fere»|f-2*03««>2*67.  The  weight  of 
the  veeiproeating  parts  of  a  beam  engine  . 
of  similar  power  would  probably  be  about 
3000  lbs.,  which  having  a  motion  of 
aboat  5  feet  per  second  gives  a  vts  vtva, 
or  an  opposing  force  to  any  change  of 

motion  of  ^'5'«1172.  Po  not  let 
me  be  misunderstood ;  I  do  not  mean 
to  my  that  power  is  lost  at  every  stroke 
of  the  engine  to  this  extent— the  action 
of  the  crank  prevents  that ;  if  force  be 
suddenly  checked,  there  is  impact,  which 
would  be  sensibly  felt  by  the  shaking  of 
the  engine,  and  which  would  eventually 
tcsid  to  its  destruction.  Doubtless,  power 
ia  lost  bv  reciprocating  motion,  and 
whether  that  is  httle  or  muoh,  the  above 
ealcalatioo  shows  the  comparison,  in  this 
TCspeet,  between  the  ordinary  en^^e  and 
thalofDaviet*. 

"  A.  Z.*'  is  wrong  when  he  observm 
thai  the  slide  "moves  under  pressures- 


it  does  not,  for  directly  it  begins  to  re- 
cede within  the  box,  a  communication  is 
opened  between  the  upper  and  under  side 
of  the  stop,  when  the  steam  is  in  equi- 
librium on  both  sides  of  the  piston,  and 
the  only  friction  that  exists  in  the  move- 
ment of  the  stop  is  that  caused  by  its 
own  weight;  this  is  the  theory  of  the 
motion  of  the  stop.  I  have  examined 
one,  after  it  had  been  in  use  upwards  of 
two  vears,  and  therefore  can  speak  confi- 
dently on  the  subject.  It  wears  as  well 
m  an  equally  well -constructed  slide  of  a 
reciprocating  engine." 

'*  A.  Z."  proceeds :  "  Another  princi- 
pal object  is  to  obtain  a  direct  rotary 
action  without  the  assistance  of  a  flv- 
wheel,  and  the  power  of  starting  tne 
engine  in  every  position  of  the  piston ; 
but  in  Davies's  engine  (that  is  to  say  with 
a  sinsfle  cylinder)  when  the  piston  is 
directly  under  the  sliding  abutment,  the 
steam  has  no  power  to  turn  the  piston  in 
either  direction,  and  a  fly  -  wheel  is 
required  to  carry  the  piston  past  that 
point  It  is  true  that  by  employing  a 
second  cylinder,  with  a  pialoii  set  at  an 
angle  wiUi  the  piston  or  the  first  cylin- 
der, the  fly-wheel  may  be  dispensed  with, 
but  the  same  is  the  cam  in  reciprocating 
engines." 

A  fly-wheel  is  not  a  necessary  appen- 
dage of  Davies's  engine ;  it  is  true  tnere 
is  one,  and  a  heavy  one,  too,  at  Messrs. 
Edelaten  and  Williams's;  but  this  is  ren- 
dered necessary  by  the  work  the  engine 
hu  to  perform.  <'  A.  Z."  will  under- 
stand this  when  I  tell  him  that  the  work 
required  for  the  lever  shaft  which  is  taken 
directly  from  the  engine  is  constantly  va- 
rying. During  one  instant  as  much  as  five 
horses'  power  is  employed,  and  in  the  next 
perhaps,  the  work  of  two  horses  may  be 
thrown  out ;  this  irregularity  it  is  neces- 
ary  to  provide  against,  and  hence  the  fly- 
wheel. 

Davim's  engine  has  no  dead  point, 
bemum  there*are  ahoay$  two  pistons  on 
the  same  shaft.  This,  I  suppose,  is  a 
feature  of  the  engine  whicn  "  A.  Z." 
'  would  object  to ;  but  the  utility  and  effi- 
ciency pf  the  arrangement  are  unques- 
tionable. 

As  regards  the  extra  expense  conse- 
quent upon  having  two  pistons  instead 
of  one : — In  the  engine  at  Edelsten  and 
Williams's,  there  is  not  2  cwt.  of  metal 
more  than  there  would  have  been  had 
one  cylinder  of  double  the  power  been 
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used;  the  extra  expense  isi  therefore, 
very  trifling. 

**  A.  Z."  Beems  to  forget,  when  he 
alludes  to  ."  another  class  of  rotary  en- 
gines, in  which  a  cylinder  placed  eccen* 
trically  within  another  cylinder,  vo  as  to 
be  in  contact  with  the  same  at  one  point, 
ia  caused  to  reyolve  by  the  pressure  of 
the  steam  upon  one  or  more  rectangular 
pistons  alternately  projected  firom  and 
forced  into  the  interior  cylinder,"  that 
the  alternate  projeetinff  and  forcing  into 
the  cylinder  is  essentifuly  a  reciprocating 
motion ;  and  in  the  class  of  engines  here 
alluded  to,  the  motion  of  the  piston  is  a 
compound  motion  made  up  of  the  revo- 
lution of  the  eccentric  cylinder  and  the 
reciprocatinff  motion  of  the  rectangular 
pistons.  This  is  one  point  in  which  I 
consider  Davies's  engine  very  superior ; 
for  he  separates  these  motions,  and  gives 
the  reciprocating  motion  only  to  be  oome 
by  the  stop.  The  piston  merely  revolv- 
ing, each  part  has,  therefore,  to  perform 
its  respective  function ;  but  in  the  class 
of  engines  ''  A.  Z."  speaks  of,  the  rect- 
angular piston  has  to  traverse  a  path 
eombinea  of  the  two  motions ;  and  the 
failures  (I  think  I  may  say)  of  all  attempts 
lo  accomplish  this,  will  show  the  almost 
impossibilitv  of  overcoming  the  difficulty. 
"  As  regards  the  economy  of  space :  *' — 
Davies's  engine,  without  the  fly'wheel^ 
at  Messrs.  Edelsten  and  Williams's 
(which  is  equal  to  about  IS  horses  power), 
occupies  a  space  of  5  feet  4  inches  long 
by  4  feet  4  inches  broad,  and  2  feet  4  ins. 
high  ;  a  box  of  57*024  cubic  feet  would, 
therefore,  be  sufficient  to  hold  it* 

I  have  no  wish  to  make  any  invidious 
remarks  in  reference  to  the  engines  which 
"  A.  Z.*'  says  are  at  work,  in  saying  that, 
except  Davies's,  I  have  never  seen  a 
rotary  engine  work  to  my  satisfaction. 
Perhaps  Ihave  not  seen  thoae  particular 
enffines  to  which  "A.  Z.*'  refers. 

It  was  my  intention  to  have  made 
some  remarks  in  reference  to  the  metallic 
packing;  but,  as  this  letter  is  already 
longer  than  was  at  first  anticipated,  I 
must  defer  these  to  another  opportunity. 

I  am,  Sir,  yours,  &c., 

William  Dbbdoi. 

LoadoD»  10,  Norfolk- ttiMt,  Btniid, 
March  C,  1849. 
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CLASP  COUPLING  fOIMTS. 

(Patent  dated  Maroh  S2,  1848.  SpeeifieitlaD 
enrolled  September  22, 1848.) 

The  inventors  of  these  coupling  joists 
are  American  engineers,*  on  whose  behalf 
they  were  patented  and  specified  in  this 
country,  of  the  dates  above  stated.  We 
understand  that  they  have  abready  come 
into  general  use  in  the  United  States, 
and  we  make  no  doubt  of  their  bemg  also 
extensively  adopted  here— for  they  have 
the  merit  of  being  at  once  extremely 
simple  and  of  manifest  efficiency. 

SpteiflcatUm, 

Figs.  1, 2, 3,  and  4  represent  in  eleradon, 
plan,  vertical  section,  and  perspectiTe  Tievi, 
CDC  of  the  improved  clasp  conplings,  as  ap- 
plied to  the  coupling  of  pipes.  Figs.  5, 6, 
and  7  are  elevation,  plan,  and  vertical  sec- 
tion of  the  intention,  as  ap^ied  to  the 
seearing  of  a  cap-plate  on  to  a  qoadraDgalar 
vessels  and  figs.  8,  9,  and  10  are  deratioBi 
vertical  section,  and  plan  representiag  a 
modification  of  the  invention,  as  applied  to 
the  ooapling  of  small  pipes.  Ia  all  the 
fignres,  corresponding  parts  are  indicated 
by  similar  letters. 

The  principle  or  character  of  the  breo- 
tion  consists  in  forcing  together  the  tvo 
bodies  to  be  coupled  or  connected,  bymeini 
of  a  grooTed,  segmental,  or  other  clamp, 
according  to  the  form  of  the  parts  of  tat 
vessel  or  article  to  be  oonpled  ;  the  grooTS 
of  the  coupling  embraces  the  fianges  or  their 
equivalents,  whieh  project  from,  or  are  con- 
nected with,  the  bodies  to  be  coupled,  ip 
that  when  the  said  grooved  segments  are 
drawn  together  by  screw  bolts,  keys,  coidflsi 
wedge  rings,  or  any  equivalent  means,  the 
groove  therein  shall  act  on  the  said  flsageii 
or  their  equivalents,  so  as  to  force  them 
together,  and  thus  make  a  ti^^t  joint  with 
or  without  interposed  packing. 

In  figs.  1,  2,  3,  and  4,  a«  represeat  two 
seetiona  of  a  steam  or  other  pipe,  each 
provided  with  a  turned  or  upaet  iUags, 
0,  with  packmg,  c,  of  any  kind  interposed; 
but  if  desired,  the  packing  can  be  dii- 
pensed  with  by  facing  the  flanges,  or  msk- 
ing  what  is  termed  a  ground  joint  At 
the  junction  of  the  two  pipes,  an  iaaer 
pipe  or  sleere,  <f,  is  faitroduced  within  tte 
pipe,  to  serve  as  a  guide  in  jobing  ^ 
flanges  together ;  but  this  may  be  dispeaied 
with  if  desked.  Over  the  two  seetions  of 
the  pipe,  and  extending  over  the  flanges,  aie 

*  London  agenta  Mr.  dintmi  Charles  GOiWi 
and  IfMsra.  GiisoeU  and  Co.,  Sogntli  CbmI  Im 
Works. 
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two  ringtf  one  for  'each  leetioii,  the  inner 
Ihoes  of  whkfa  eorretpond,  or  netrlj  so, 
with  Ae  fS^es  of  the  two  flanges,  and  have 
their  enter  faces  cnrred  or  herelled.  These 
rings  should  he  made  to  fit  somewhat  eloselj 
cm  to  the  section  of  pipe,  or  may  he  shrank 
on  if  desired.  When  the  two  flanges  and 
rings  are  put  together,  face  €0  face,  they  are 
Fig.  8.  F^.  3. 


emhraoed  hy  a  segmental  olamp»  /  /,  made 
in  two  parts,  the  inner  periphery  of  which  is 
grooved  to  embrace  the  rings,  ee,  and  to  act 
on  the  outer  curred  or  bereUed  faces  thereof, 
so  that  when  the  said  segments  are  drawn 
together  by  means  of  screw-bolts,  gg^  that 
pass  through  ears,  h,  h,  h,  k,  which  project 
from  their  ends,  the  sides  of  the  groove  are 
Fig.   1. 


Fig.  6. 


Fig.  5. 


^M 


Fig  7. 


made  to  act  In  a  wedge-lilce  manner  on  the 
outer  curred  or  bevelied  faces  of  the  rings, 
M,  to  force  them  and  the  flanges  of  the 
aectkms  of  the  pipe  together,  and  there  hold 
them  firmly.  In  this  way  it  will  be  seen 
that  the  flanges  are  forced  and  held  together 
•round  the  entire  drcnmference  by  the  use 


simply  of  two  bolts,  thus  effecting  a  better 
joint,  which  can  be  connected  and  discon- 
nected in  less  time,  and  held  with  more 
strength,  than  by  the  means  heretofore  em- 
ployed. 

Instead  of  forcing  together  the  segment! 
of  the  damps  by  means  of  screw-bolti,  as 
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aboTe  described,  this  cao  be  done  by  i 
of  a  ring,  t,  as  repraeated  in  figs.  8, 9,  and 
10,  tbe  inner  periphery  of  which  is  made 
conical,  so  that  it  may  be  driven  into  the 
segmental  clamp,  the  outer  periphery  of 
which  is  made  of  a  corresponding  conical 
form.  In  these  figures  the  parts  correspond- 
ing with  those  representeid  in  the  fignres 
above  described,  are  indicated  by  similar 
letters.  The  conldd  clamping  ring  fo^ 
forcing  together  the  segments  of  the  damp 
ring  as  a  substitute  for  the  clamp  screws, 
have  been  tried  for  coupling  small  water  and 
gas  pipes,  and  have  been  found  to  answer 
the  purpose ;  but  this  modification  will  also 
be  found  to  answer  for  coupfing  large  pipes 
and  other  articles.  Instead  of  the  clamp- 
screw  bolts  or  conical  rings,  keys  or  other 
modes  of  drawing  o#  forcing  together  the 
segments  of  the  grooved  clamp  may  be  sub- 
stituted. 

The  rings,  ee,  that  extend  over  the  fianges 
may  be  dispensed  with,  and  the  grooved, 
segmental,  or  other  clamp  may  be  made  to 
act  directly  on  the  flanges ;  but  it  is  better 
to  use  the  rings,  as  they  can  be  more  readfly 
adapted  to  the  groove  of  the  segmental 
clamp,  and  at  the  same  time  give  strength 
and  support  to  the  flanges,  which,  in  gene- 
ral, are  formed  by  turning  over  and  upsetting 
the  metal  of  the  pipe. 

If  desired,  packing  of  any  kind  may  be 
interposed  between  the  flanges  and  the 
rings  i  but  this  in  general  will  not  be  found 
necessary.  Gare  should  be  taken  to  leave 
the  groove  in  the  segmental  clamp,  of  greater 
depth  than  the  projection  of  the  flanges  and 
rings,  to  give  ample  room  for  drawing  toge- 
ther the  segments ;  and  care  should  also  be 
taken  to  have  the  curve  or  bevel  of  the  outer 
face"  of  the  rings,  or  of  llie  flangel  when 
rings  are  not  used,  of  greater  or  less  curve 
or  bevel  than  the  groove  of  *^  nrjfilr^ 
clamp,  so  that  in  fordng  them  together,  the 
segments  of  the  groove  may  act  In  the  man- 
ner of  a  double  wedge  to  force  together  the 
rings  or  flanges ;  and  the  inventors  prefer  to 
make  the  curve  or  bevel  of  the  groove  more 
acute  than  the  laces  of  the  rings  or  flanges, 
so  that  in  wedging  them  on,  the  sides  of  the 
groove  may  act  on  the  rings  or  flanges  nearer 
to  the  periphery  of  tiie  pipe  than  would  be 
the  case  if  this  stale  of  things  were  reversed. 
The  improved  coupling  is  equally  appli- 
cable to  the  coupling  of  the  parts  of  angular 
artides ;  and  an  example  of  this  is  given  in 
flgs.  5,  6  and  7  of  the  accompanying  tti* 
gravings,  which  represent  a  mode  of  attadi- 
ing  or  coupling  the  cap  into  a  quadrangular 
▼essd.  In  these  figures  the  upper  edge  of  the 
Tcssel  k,  is  provided  with  a  projecting  flange, 
I, with  the  under  face  rounded  or  bevdled,  siid 
tfieupper  edge  of  the  cap-plate,  m^  Is  simJlsrly 
lovaded  or  bevdled,  lo  ooRvqoad  tiiMo- 


with,  and  ihese^  when  put  tegetber,  eithv 
with  a  dose  fitting  (ground)  idat,  or  vitk 
packing  interposed,  reodve  the  grooved  clamp 
n,  which  is  made  in  four  parts,  each  piit 
fitted  to  one  of  the  angles  of  the  vessel,  and 
these  sections,  v4iich  are  provided  with  pro- 
jecting earS|  e  e,  are  then  drawn  together 
by  means  of  a  screw-bolt,  p,  and  that  cot- 
pte  and  bend  together  the  veasd  and  its  eap, 
uaking  a  tight  joint  all  round.  Instead  of 
uniting  the  sections  at  the  four  hcM  of  the 
square  they  may  be  united  at  the  angles. 

It  will  be  cleariy  seen  firom  this  tzsaiple, 
that  this  iiBproived  coupling  is  appluxAle  to 
vesseis  and  dther  artides  oAnguhur  or  carfod 
lemaS,  and  Oat  whatever  may  be  the  fortt, 
any  dsnr^  and  dfective  mode  of  dnuri«| 
or  fordi^  together  the  segaaesti  of  the 
ground  dasap  may  be  substilnled  for  oemr 
bolts  or  tho  ooniod  rings. 

In  coupling  angular  vessels,  ef  otiier  ir- 
tides,  it  will  be  found  to  b^  advaati^eooi 
to  make  the  grooved  damp  in  as  naaj  eee- 
tions  as  there  are  ddes  to  the  figure,  and  for 
round  couplings'  it  will  be  found  safieient 
to  make  it  in  two  parts  for  all  artides  of 
moderate  sise ;  but  when  the  Hameler  ii  Ta7 
oonsiderable,  it  may  be  divided  into  tfiee  or 
more  parts. 

This  improved  saode  of  ^ottpfing  is  sqaiUf 
applicable  te  the  securing  of  noatlei,  elo^ 
docks,  bonnets,  and  many  other  aitioles  set 
necessary  to  enumerate,  and  partlealarly  to 
cylinder  heads,  in  which  the  edgS  of  the 
head  takes  the  place  of  one  of  the  flaflges. 

It  will  be  evident  to  any  eiiginesr  of  ma- 
chinist, from  the  foregoing,  that  ^hsfts  end 
other  solid  bodies  can  be  coupled  togetbff 
in  the  same  manner  as  hollow  condaiti  or 
vessels,  and  with  equal  Sdvantage,  and  by  a 
similar  arrangement  of  parts,  and  thenfore 
it  is  deemed  unnecessary  to  give  an  example. 
The  flanges,  Instead  ol  sofid  preieetlsiii 
of  the  bodies  to  be  united,  may  be  isede 
separate,  and  connected  therewith  in  any 
manner  desired,  as  tiie  mode  of  makisg 
the  flanges  forms  no  part  of  the  invention. 

The  leading  advantages  of  this  node  rf 
coupling  over  the  ordinary  double  flaege 
and  bolts,  heretofore  and  Bow^generdly  need, 
are  a  great  reduction  in  the  number  of 
screw  bolts  used,  which  occupy  much  time 
in  conneeting  and  disoo&aeoting  joints,  par- 
ticularly in  the  parts  of  steam  eogfoee, 
such  as  cylinder  he«de,  and  other  parts, 
which  require  to  be  frequentiy  connected 
and  disconnected  for  packing  and  other  par- 
poses,  and  increased  strength  and  more  per- 
fect and  continuous  support,  as  the  flafiges, 
by  the  improved  pbm,  instead  of  befaf 
reduced  in  strength  by  the  numerous  bolt- 
holes,  are  pressed  together  and  supported 
ill  rotuid  by  the  gtooved  scfttsntd  dmpt 
and  tho  stniin  OA  tho  thrads  of  tht  scnv- 
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bolts,  instead  of  being  in  the  line  of  tlie  foroe 
wUeh  tends  to  separate  tlie  conpUng,  as  in 
tbe  old  plan,  is  nearly  at  a  right  angle  there- 
with, and  therefore  greatly  rdieved.  There 
are  other  advantages  whieh,  howiYer,  It  will 
be  nnneeessary  to  enumerate. 

Having  now  described  the  invention,  and 
tbe  manner  of  eonstmethug  and  nsing  the 
saaae,  and  having  stated  the  leading  purposes 
to  vrfiidi  it  is  appUoable,  together  with  the 
various  modes  in  which  the  invention  may  be 
applied,  as  it  has  been  commnnicated  to 
me  by  my  foreign  oorvaspondents,  I  woald 
observe,  in  eondnsion,  that  I  do  not  mean  to 
Ufliit  myself  to  the  precise  arrangement  or 
mode  of  oonstmcting  the  parts,  as  herein 
ehown  and  described,  as  It  wfll  be  evident 
that  the  mode  of  canTing  ont  the  principle 
adasita  of  considerable  changes  and  varia- 
tioiis  iSrom  the  plans  herein  diown  and  do» 
scribed,  witliont  departing  from  the  nature 
and  object  of  the  invention;  bat  that 
wbidi  I  consider  to  be  new,  is  conpling 
joints  by  means  of  flanges  or  their  eqniva« 
lents,  in  combination  wiUi  a  grooved  damp, 
tbe  groove  of  which  is  formed  to  embrace 
tiie  ilangeei  and  which  damp,  when  drawn 
or  forced  together  by  screw  bolts,  or  other 
eqidvalent  means,  will  force  and  hold  toge* 
ther  tbe  flanges  of  the  parts  to  be  connected, 
and  thereby  form  a  firm  and  seeore  point. 


BumsiniT'a  bavstt  qammjaol 


1846,  and  tried  by  me»  at  hiB  request,  in 
May,  1847.  I  send  yo«  a  drawing  of 
the  itxletree^  which  I  made  for  the  pur- 
pose of  experiment.  It  may,  perhape, 
serve  to  convince  Mr.  Barbury,  aa  it  did 
myself,  of  the  impraoUoability  of  tbe 
plan.  The  axletrea  was  fomad  ef  two 
oars  of  iron,  kept  at  a  diataaoe  fton  eaoh 
other  by  means  of  iron  rings  or  bolts,  so 
as  to  form  a  "  tru«.''  Notwithstanding 
the  strenffth  tfaua  gained,  the  wheels 
oould  not  be  kept  steady.  The  lenfth  of 
eaoh  of  the  bart  composfaig  the  auetree 
was  about  10  feet — that  of  the  usual 
azletree  is  less  than  four  feet.  Apart 
from  the  difficulties  of  edastruotlon  (of 
which  I  have  mentioned  only  one),  there 
is  an  error  of  prindple,  which  Is  quite 
condemnatory  or  tbe  plan.  The  nont 
wheeb  are  placed  abreast  of  the  fore  legs 
of  tbe  horse,  and  the  centre  pin  or  perch- 
bolt  is  immediately  above  the  wheeb. 

Now,  as  the  centre  upon  which  the 
body  of  the  horse  turns  la  muoh  more 
backward,  if  not  altogether  behind  him, 
it  follows  that  he  wotSd  have  to  push  the 
wheels  sideways  in  turping,  thereby 
causing  ^hem  to  Bcrt^e  on  the  ground. 
Mr.  Jackson  did  not  plaoe  his  WMels  so 
forward,  and  on  that  ground  had  a  better 
chance  of  succefls,  £>th  on  aoeount  of 
the  reason  last  mentioned,  and  also  be- 
cause of  the  diminished  length  of  the 
ironwork,  &c.,  by  which  the  fore  axletree 
is  connected  with  the  hinder  one  and 
with  the  body  of  the  carriage. 
I  am.  Sir,  yours,  &c., 

jAioaRocK. 

HMtingi,  Feb.  26, 1849. 


Sir, — The  ^'safety  carriage"  described 
In  your  last  Numlier,  or  at  least  one 
precisely  similar,  was  invented  by  Mr. 
Addis  Jackson,  of  OrpingtoUi  Kent,  in 
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MBTna,  iNvaNTan  by  iia.  amdrxw  p. 

HOW,  BMOINBaa,  U.  S.  NATY. 

The  office  of  this  instrument  is  to  obtain 
water  from  near  the  surftee,or  from  near 
the  bottom,  or  from  any  other  part  of  the 
boilers  of  marine  steam-engines,  for  the 
purpose  of  ascertaining  at  all  times,  by 
inspection,  the  exact  degree  of  mAii«ss 
of  the  water  at  those  parts  of  the 
boiler. 

The  construction  is  as  follows:  A 
cylinder  of  brass  or  other  metal,  a,  is 
affixed  to  the  front  or  the  other  part  of 
tbe  boiler  by  means  of  scrcw-bolu  in  a 
suitable  manner ;  fo^  which  purpose  the 
cylinder  has  a  projection,  c,  on  one  side. 
"When  attached  it  sunds  vertical  and 
paraliel  to  the  front,  as  shown  in  the 
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engrairing,  or  (which  I  rather  prefer)  it 
may  be  loeated  in  the  engine-roomi  at  a 
distance  from  the  boilers,  by  having  suit- 
able pipes  connecting  to  those  leading  to 
the  interior  of  the  boiler,  as  represented 
at  D  £.  Two  holes  are  made  through 
the  projection,  o,  which  open  a  com- 
munication between  the  interior  of  the 
boiler  and  the  interior  of  the  cylin- 
der. Within  the  boUer  are  two  metal 
pipes,  one  attached  to  each  opening 
throDgfa  the  projection,  c;  the  upper 
one,  I>,  passes  upward  and  terminates 
near  the  surface  of  the  water  in  the 
boiler ;  the  lower  one,  E,  passes  down- 
wards, and  terminates  near  the  bottom  of 
the  boilers.  Within  the  projection,  c,  are 
fitted  two  stop-cocks,  one  to  each  open- 
ing as  in  the  eflffraving.  One  of  them, 
/,  ia  represented  oloied,  cutting  off  the 
commnnication  with  the  upper  pine;  the 
lower  one,  g,  is  kept  open  by  which  the 
cylinder  communicates  with  the  lower 
nart  of  the  boiler  from  which  it  is  kept 
filled  with  water  to  a  certain  depto, 
which  is  regukted  by  the  height  of  the 
overflow  pipe,  t,  which  carries  off  the 
surplus  water.  A  current  of  water  is 
thus  kept  constantly  passing  through  the 
cylinder,  which  keeps  it  at  the  same 
degree  of  saltness  as  that  part  of  the 
boiler  from  which  it  has  been  drawn. 
The  stop-cock,  A,  is  for  the  purpose  of 
letting  Uie  water  out  of  the  cylinder,  a, 
below  which  the  overflow  pipe  joins  land 
forms  one  pipe  as  shown  in  the  figures. 

Within  the  cylinder  I  have  an  hydro- 
meter, m,  floating  at  a  height  correspond- 
ing to  the  density  of  the  water,  sustained 
and  kept  in  place  by  a  bracket,  n.  I  also 
have  a  thermometer  within  the  cylinder, 
to  indicate  the  temperature  of  the  water, 
and  designated  on  the  engraving  by  the 
letter  o.  By  this  means  I  am  enabled 
to  aaeertain  at  all  times,  by  inspection, 
the  exact  degree  of  density  or  saltness  of 
the  water  in  any  desired  part  of  the 
boiler. 

If  it  is  desired  to  know  the  saltness  of 
the  water  at  the  surface,  dose  the  cock 
gp  open  the  cock  A,  to  empty  the  cylin- 
der; then  shut  the  latter,  and  open  the 
ooek  fj  when  the  cylinder  will  be  filled 
with  water  from  near  the  surface,  and  its 
aaltness  will  be  constantly  indicated  by 
the  hydrometer  referred  to  above. 

The  present  apparatus  is  different  from 
all  others  for  a  like  purpose  in  this  par- 
tieakur— that  the  water  is  relieTcd  from 


the  pressure  of  the  steam  within  the 
boiler,  and  is  only  under  atmospheric 
pressure,  and,  consequently,  indicates 
constantly  (no  matter  what  the  pressure 
or  temperature  in  the  boiler  may  be). 
All  other  instruments  are  subjected  to 
the  same  pressure  and  temperature  as 
the  water  in  the  boiler ;  and  as  the  tem- 
perature of  the  water  varies,  so  do  the 
mdications. 


MBSSES.  ASHVORTH  AND  CO.'S  RATCHBT 
WBBNCH  OB  iPAMNSR. 

[Registered  under  the  Act  for  the  Protection  of 
Artteies  of  Utility.  Mettrs.  Joseph  Aahforth  and 
Co.,  of  Bmoe  WorlEt,  Bridge-etreet,  Sheffield, 
Propikton.] 
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A  is  the  stock  of  this  improved  wrench ; 
B,  the  handle ;  G,  the  fixed  jaw,  which 
is  forged  in  one  piece  with  the  stock  and 
handle;  D,  the  moveable  jaw,  which 
has  a  hollow  recess  cut  out  of  the  back  for 
the  reception  of  a  ratchet  or  tumbler,  K 
One  ena  of  the  ratchet  takes  into  the 
serrated  notehes  cut  unon  the  inside  of 
the  stodCy  in  which  position  it  ia  leeoxely 
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held  by  a  spring  inserted  behind  the 
ratcbety  and  within  the  recess  formed 
in  the  jaw.  By  this  arrangement  the 
moveable  jaw  may  be  moved  forward 
towards  the  fixed  one,  so  as  to  suit  any 
size  of  grip  while  the  ratchet  completely 
secures  it  from  again  sliding  back,  un- 
less released  for  that  purpose,  by  being 
pressed  upon  its  free  ena,  which  over- 
comes the  power  of  the  spring  and  libe- 
rates the  jaws.  F  is  a  pin,  to  prevent 
the  moveable  jaw  from  coming  off  the 
stock. 


CONOLITDINO     RtllARKS    ON    SBRIKS.      BT 
PB0FK880R  YOUMO,  BBLFA8T. 

Only  one  or  two  additional  observa* 
tions  on  this  subject  seem  to  be  necessary 
for  the  guidance  of  the  young  analyst 
It  has  already  been  noticed  (p.  182)  that, 
for  any  diverging  series,  "  no  expression 
whatever  can  be  properly  assignc»d  for  its 
sum ;"  and  we  thus  see  with  what  limita- 
tions the  theorems  of  Newton,  Taylor, 
Lagrange,  and  Laplace,  must  be  re- 
ceived. None  of  these  theorems  have 
the  generality  usually  attributed  to  them : 
they  may  be  replaced  bv  the  functions,  to 
which  they  are  aasumed  to  be  equivalent, 
only  when  the  terms  spontaneously  ter- 
minate, or  tend  to  zero,  requiring  no 
supplementary  correction  or  remainder ; 
except,  indeed,  in  those  particular  indivi- 
dual oases  in  which  such  remainder, 
when  it  generally  exists,  becomes  evanes- 
eent.  In  certain  other  particular  cases, 
the  series  itself  will  give  notice  of  the 
impracticabilitv  of  the  supposed  develop- 
ment, from  the  circumstance  of  the 
coefficients,  assumed  to  be  finite,  mani- 
festly becoming  infinite :  in  such  cases 
the  theorems  are  acknowledged  to  fail, 
and  we  are  thus  precluded  from  error. 
But  in  other  cases,  no  such  indications  of 
failure  manifest  themselves  ;  and  we  are 
exposed  to  mbtake  when  we  conclude 
any  thing,  as  to  the  relation  between  the 
Amotion  and  its  supposed  development, 
previously  to  applying  some  test  of  con- 
Tergeney.  From  overlooking  this,  pro- 
perties, whieh  seem  to  have  place  for  the 
development,  have  been  found  to  fail  for 
the  function  generating  it,  on  acooant  of 
the  general  eonreetions  of  the  develop- 
ment having  been  disregarded.  Some 
years  ago,  m  diserepancy  of  this  kind  was 
detected,  in  a  eertain  exponential  ftuc- 
tiooi  by  two  T«ry  diftingutdwi  taulytm, 


and  which  plainly  falsified  the  supposed 

J  principle  that  "ii  an  expression  vanishei 
brx=a,  it  must  be  divisible  byjr— a," 
which  is  necessarily  true  whenever  the 
expression  is  completely  developed  ac- 
cording to  the  powers  of  *,  but  not  in 
any  other  case.  Without  goine  to  tnn- 
scendentals,  ordinary  algebraic  forms 
would  have  furnished  an  abundance  of  ex- 
amples of  the  inapplicability  of  this  pro- 
position, which  is  generally  true  of  such 
forms  only  when  ttiey  are  rationsL  The 

I. 
simple  function  (jc-a)",  for  instance, 
which  vanishes  when  x=a,  is  not  divis- 
ible by   x-a:   what  quotient  can  be 
assigndlto 

V*— « 
""^^  ? 

CerUin  exponential  and  trigonometrical 
functions  conform  to  this  princtple; 
but,  as  we  here  see,  those  of  commOD 
algebra  resist  it  in  a  large  class  of  eases. 
The  division  meant  in  the  enunciatioD  of 
the  principle  is,  of  course,  the  oominoo 
algebraical  division,  giving  a  quotient 
which  is  rational,  at  least  as  respects  x. 

From  these  remarks  the  reader  will 
perceive  that,  as  general  algebraical 
equivalents  of  the  proposed  fuDCtioos, 
the  celebrated  theorems  mentioned  above 
are  always  inaccurate,  inasmuch  as  the? 
are  always  incomplete :  the  binooial 
theorem  is  true  when  the  exponent  it  t 
positive  whole  number  y  but  in  every 
other  ease  it  has  exceptions,  and  caa  be 
employed  with  aeouraoy  only  when  the 
exponent  and  the  terms  <ii  the  binooial 
are  so  related  to  one  another,  as  to  render 
the  series  eonvergent,  or  the  general  cor- 
rection of  it  evanescent ;  and  if  the  steps 
of  any  general  investigation  of  this  theo- 
rem be  examined,  we  shall  always  tnd 
that  the  reasoning  proceeds  on  the  as- 
sumption that  this  evanesoeoee  takes 
place.  And,  similar  remarks,  apply  to 
the  other  theorems  alluded  to  above. 

I  take  this  opportunitv  of  mentioidng, 
that  upon  very  reeendy  looking  over  the 
first  number  of  the  Ckambridg9  MaikS' 
matieai  J<mmal,  1  found  an  artiek  oe 
'*  Elimination,**  bv  an  anonymous  writer, 
the  same  in  principle  as  one  by  me  at  p. 
424  of  voL  xlvii.  of  tiiis  Magaxine :  tiiere 
are  some  deuils  in  this  latter  article  ool 
hi  the  former,  which  perhaps  render  itt 
publieation  not  enthrely  superfluous;  bot 
the  viewa  and  objeeu  of  ^  fonnir 
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writer  were  evidently  the  same  as  those 
which  lubteqaently  prevailed  with  m^ ; 
aad  I  take  this,  the  first  opportanity 
which  hag  offered,  of  yielding  to  him  the 
nriority. 
Balfiut,  Feb. »,  1849. 


m*  traifaoM's  iicnioTBMirfirrs  in  niAM 

SOlLBSa. 

Sir,— Haying  jntt  read  i<k  yo«nr  last  Nain- 
ber  a  coanniuiicatioii  lN>iii  Mr.  Medworth 
letpeeting  my  patent  boilers,  which  li 
accompanied  with  a  copy  of  a  letter  I  wr«fte 
to  Mr.  SUnley  in  Jnly  last,  I  feel  called  upon 
to' offer  a  few  remarks  In  answer  thereto. 

Hie  ezperienoe  which  BMnre  than  a  qaarter 
of  a  eentnry  has  afforded  SM^  has  prored 
alike  the  neoessity  for  groster  eoonomy  and 
safety  fai  steam  engine  boilers,  and  also  the 
dinger  In? olred  hi  the  nsnal  mode*  of  eon- 
stnutiiig  them — ^in  conseqaenee,  cMefly,  of 
the  little  regard  paid  to  a  dne  proTiiion  for 
a  free  and  nnintermpted  cirenlatloB  of  the 
water. 

Some  of  the  improrenMnts  described  in 
my  specification  are  eslcnlated  to  ensure  a 
better  supply  of  water  to  such  parts  as  nre 
sorpMcd  to  the  greatest  heat,  and  so  to  pre- 
vent the  plates  from  being  iirjared  by  nndne 
etpanskm,  as  also  to  proride  against  other 
oontingencifls  of  much  worse,  because  more 
dangerous,  qualities. 

It  Is  wen  known  to  those  engineers  who 
have  paid  attention  to  the  eifeets  of  excess 
of  heat  en  boiler  plates,  that  the  origidal 
fibrous  texture  of  the  Iron  Is  frequently 
Injnred,  and  that  Its  molecular  arrsngement 
gradually  loses  Ito  fibrous  structure  and 
becomes  grsnulated  or  crystaline,  and  that 
the  strength  of  suoh  plates  is  proportion- 
ately deteriorated. 

Bat  (fai  the  absence  of  saline,  calcareous, 
or  other  deposits)  where  the  conditions  of 
unobstructed  circulation  have  been  doly 
provided  for,  U  Is  highly  lniprobable-*4f  not 
impoasibW— that  any  boiler  can  be  hijurod 
by  over  heating.  Mr.  Medwoith,  however, 
seems  either  to  have  been  Ignorant  as  to  the 
cMieo  or  otiitenee  of  such  Injury  to  boilers^ 
or  incompetent  to  appreciate  the  value  of 
a  toeam  ibr  prerenting  similar  occurrences. 

As  my  letter  to  Mr.  Stanley  refers  to  M>. 
BotfCa  boiler,  I  amy  hers  obserro,  that 
tkoigh  I  belief  e  It  to  be  of  a  good  form  for 
g^iwTi^ag  eteaaa  an  opinion  which  Is  vstl* 
iod  by  the  neult  of  a  loeomotlve  fitted  with 
a  Beale's  patent  boiler,  and  known  aa<*  Mr. 
Samuel's  express  engine,  on  the  Bsstom 
Cowstles  Bs&way,"— yet  I  hold  that  the 
nipe,  K,  tiki  figure  2S,  to  wUch  Mr. 
Medwoith 


economy  of  that  boiler,  and  thit  a  HtXH 
greater  economy  would  obtain,  if  fitted 
with  the  smoke-bol  for  the  purpose  of 
drying  the  steam.  A  larger  steam  chamber, 
which  such  a  mode  of  fitting  would  allow, 
and  which  seema  deatvaUe,  would  also  be 
obtained. 

With  respect  to  the  holies,  aa  in  ftg.  24« 
the  outer  shell  is  the  only  feature  in  which 
it  bears  any  resemblance  to  the  other  |  it  is, 
however^  also  provided  with  a  means  for  cir- 
culation }  for,  as  the  water  ascends  through 
the  central  tubee,  a  further  supply  to  the 
auxiliary  generator  is  ensured  through  the 
tube,  A;  and  for  preventing  any  excess  of 
heat  driring  upwarde  the  body  of  water  out 
of  the  main  water  space,  B'B',  I  hare  pro* 
vided  an  auxiliary  supply  pipe  from  the 
upper  to  the  lower  part  of  that  water  spaso* 

Your  Magasine,  vol.  xlix.,  page  470,  con- 
tains a  Heport  of  the  FrankUn  Institute  on 
the  explosion  of  an  engine  boiler.  This 
report  is  ably  drawn  up  by  men  of  talent  i 
and  I  have  pkasuro  In  referring  your  readers 
to  a  second  perusal  of  it ;  and  I  think  '•  they 
who  run  may  read"  that  if  the  boiler  thero 
roferrsd  to  bad  been  supplied  with  a  pipe,  aa 
shown  on  the  outside  of  my  beller«  ilg.  84, 
the  explosion  would  not  hare  occurred.  I 
asay  add,  however,  that  the  tubes  with  dosed 
endsi  ■uspended  from  the  inner  crown  platOf 
Indicate  an  assount  of  danger  which  no  pru* 
dent  man  would  risk. 

The  smoke  duct  orer  the  steam-ehamhee 
of  boiler,  fig«  24,  is«  so  far  aa  1  am  aware# 
perfectly  new ;  I  do  net  ascribe  to  It  any 
valne  In  generating  steam,  or  applj  it  for 

Sr  other  purpeee,  eieept  that  of  carrying 
,  aa  part  of  the  chimney,  the  gaseous 
residue  of  the  earbonaoeoug  or  other  uneea« 
sumed  products  of  combustion.  The  sliding 
doors,  however,  afford  a  nady  feoillty  la 
cleaning  the  fines.  The  external  make  of 
Meesrs.  Barrett  and  Co.'s  boiler,  exhibited 
at  York,  was  certainly  not  like  mine ;  but 
as  the  whole  of  their  boiler  waa  concealed 
by  sheet  iron,  and  as  "  sslae  aro  only  com- 
mon eyea,"  I  waa  unable  to  penetrate  Into 
the  mysteries  of  Its  interior. 

In  conclusion,  I  wUh  Mr.  Medworth 
clearly  to  understand,  that  I  do  not  protend 
any  asoro  than  he  could,  to  be  the  tairsntor 
^  tubular  boUers,  but  that  I  limit  my 
daims  to  baring  added  some  raluable  Im- 
prorements  and  now  oomblnations  of  partSf 
in  the  ultimate  suoeees  of  which  I  have  the 
fnlleet< 


I  am,  Sir,  yours,  fte., 

Josh.  BrkNaoir. 

Ytttoaa  Engine  aod  MOl  Woifcfl, 
Northampton. 
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BXPEBIMSNTS  WITH  LiaVID  M AMTTRE 
DISTRIBUTORS. 

IF^m  ike  Mormng  CkronieU.^ 

On  Wednesday  Ust  a  namber  of  gentle- 
men connected  with  the  Metropolitan 
Sewage  Manure  Company,  and  their  friends, 
assembled  at  the  works,  Stanley-bridge,  Fnl- 
ham,  and  proceeded  from  thence  to  a  field 
in  the  immediate  Tidnity  to  witness  certain 
experiments  in  irrigation. 

The  plan  by  which  the  company  proposes, 
in  the  first  instance,  to  supply  the  sewage 
manure  of  the  metropolis,  and  Thames 
water,  for  the  purposes  of  irrigation,  is  to 
drire  a  pipe  in  connection  with  their  worjcs 
through  CYcry  acre  of  land,  in  the  centre  of 
which  they  would  place  one  of  Bateman*s 
patent  fire-ooeks.  This  inyention  was  ex- 
hibited, and  is  especially  worthy  of  notice. 
It  is  STailable  for  all  liie  numerous  offices 
of  stop-cocks  generally,  and  from  its  suit- 
ability for  high-pressure  purposes,  would 
appear  to  be  peculiarly  adapted  as  a  substi- 
tute for  the  ordinary  fire-plug.  We  hear 
that  the  purcliasers  of  the  patent  (Messrs. 
Ghiest  and  Glurimes,  of  Rotherham),  have 
already  contracted  to  supply  Manchester  and 
many  other  large  towns  widi  these  improted 
cocks  as  substitutes  for  fire-plugs.  The 
great  peculiarity  of  the  iuTention  is  that  the 
TalTc  consists  of  a  round  ball  of  wood 
covered  with  India-rubber,  whidi  hermeti- 
cally seals  the  orifice  when  the  water  is 
turned  on  at  high-pressure,  and  on  being 
foroed  down  by  a  screw  regulates  the  supply 
firom  the  snaallest  dribble  to  the  most  im- 
petuous torrent.  To  this  TslTe  boss  as 
the  patentee  calls  it^— is  attadied  an  upright 
pillar  with  arms,  and  an  instrument  Tcry 
much  in  the  shape  of  a  common  fire-shovel, 
which  Mr.  Warner  has  registered  under  the 
title  ofa*«  distributor." 

The  first  experiment  tried  was  with  a 
snpply  of  water  from  the  fire-cook — high- 
pressure  having  been  put  on  at  the  station. 
The  water  was  passed  through  hose  with  a 
distributor  attached,  and  was  spread  over  a 
breadth  of  sixteen  feet  by  two  men.  This 
is  called  the  Manchester  plan,  but  it  seems 
open  to  many  objections.  Ihe  hose  drags 
on  the  land,  and  the  waste  of  power  and  in- 
crease of  manual  labour  would  prevent  its 
being  generally  adopted  with  advantage. 

Mr.  Coode*s  patent  irrigator*  was  next 
tried,  by  a  large  model  about  two-thirds  tiie 
fUl  lixe.  Its  construction  is  extremely  sim- 
ple, consisting  essentially  of  a  long  conical 
cylinder  of  from  7  to  10  yards  in  length,  on 
wheels,  and  easily  removed  at  a  walking  pace 


•  For  a  fall  daKtlption  of  thii  invention,  soe 
Jf«dk.  Mag,,  vol.  xlvitr*.  ISS. 


byastoutJad.  This  tube  is  perforated,  and 
delivers  liquid  through  its  whole  length.  As 
it  moves  along,  the  hose  by  which  the  cylin- 
der is  fed,  by  an  ingenious  contrivsnce,  ii 
continuously  supplying  the  implement  with 
as  much  liquid  as  it  can  distribute.  The 
implement  delivers  the  liquid  with  perfect 
equality,  without  violence ;  a  great  advaa- 
tage  when  strong  Uquid  manures  sre  nssd, 
or  seeds  and  feeble  plants  are  to  be  wstered 
or  manured.  The  required  water  power  for 
working  it  might  be  procured  from  a  oon- 
mon  pump,  and  is  such  that  every  farmer  or 
gardener  inight  command.  At  the  end  of 
every  36  yards,  the  implement  hss  to  be 
coupled  afresh  to  the  mahi  hose  by  whidi  it 
is  supplied.  The  arrangements  for  domg  thii 
were  evidently  defective,  but  the  prindpls 
was  very  apparent.  By  means  of  Utis  im- 
plement, from  14,000  to  20,000  sqoire 
yards  may  be  irrigated  within  the  hoar. 

Next  came  the  experiments  from  tlie  fire- 
cock  and  distributor.  The  water  haoi 
turned  on  at  high  pressure,  the  distzilmtor 
irrigated,  like  a  fertilising  shower  of  raia,  a 
circle  of  about  80  feet  in  diameter.  Hoee 
were  then  screwed  to  the  pillsr,  and  con- 
veyed a  distance  of  80  yards,  shd  attached 
to  a  moveable  tripod,  constructed  for  the 
purpose,  from  whence  the  process  of  irriga- 
tion was  repeated.  By  means  of  thcH 
moveable  tripoda  an  acre  of  land  may  be 
constantly  watered  and  irrigateid  from  one 
stationary  cock,  with  a  moderate  length  of 
hose.  It  is  calculated  that  one  nun  ssigbt 
move  the  pipes,  valves,  &c.,  and  irrigate 
one  acre  of  ground  within  the  hour.  This 
is  the  plan  sanctioned  by  the  company. 

Tlie  experiments  were  watched  with  deep 
interest,  and  appeared  to  give  greet  latii- 
laction. 


sPBcmcATioirs  or  enolish  patsmts  tir- 

ROLLSD     DURIMO     THE    WRIK,    INSWO 
FRIDAY,  MARCH  9. 

William  Edward  Hollands,  Regent'i 
Qnadrant,  Middleeex,  dentist,  and  Nicbo- 
LAB  Whitaksr  Grsrn,  Wsltou  -  plsoe, 
Chelsea.  JFbr  a  new  wnoMirfixtwrt  o/ar<i^ 
eMJk9lwhlock$  or  lump:  Patentdslad 
September  4,  1848. 

For  speoiiication  and  daims,  see  mUt  p* 
67. 

John  Lbwib  Bjcardo,  Lowndes-sqniiSt 
Middlesex,  Esq.,  M.P.  Far  tmprtfpmmH 
in  •ieeirie  ielegrt^ha,  and  in  offtBralm  cen- 
nseM  ikerewith.  Patent  dated  September 
4,  1848. 

These  improvements  refer— 

1.  To  a  mode  of  insulating  wires  ussd  for 
eleotro-telegraphio  purposes;  and,  S.  T> 
an  appantut  for  suspending,  them. 
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The  wires  are  led,  from  e  red,  between  a 
pair  of  rellen  lieated  byiteam  or  hot  water, 
which  are  furnished  with  grooTea  on  their 
peripheries,  ezceediog  by  two  the  number  of 
wires  to  be  insulated.  'The  rollers  are  placed 
at  anch  a  distance  apart  as  that  the  e^es  of 
the  grooTea  shall  not  oome  into  contact. 
Two  filiate  of  gutta  peroha,  or  of  any  com* 
ponnd  containing  that  material,  are  passed 
between  the  ri^rs,  aboye  and  below  the 
range  of  wires,  whereby  they  are  pressed 
eloaely  together,  so  as  to  iosulate  the  wires 
from  external  substancea.  The  wires  are 
eansed  to  pass  through  the  centre  of  each 
grooTC,  and  the  portiona  of  the  fillets  be- 
tween each  wire  are  pressed  together  by  the 
edges  of  the  grooTes,  so  as  to  insulate  the 
wirea  from  each  other.  The  surfaces  of  the . 
fillets  intended  to  be  brought  into  contact, 
are  rendered  adhesiYO  by  being  made  to  pass 
orer  heated  metal  surfaoea  previous  to  tiieir 
entry  between  the  rollers,  fhe  under  fillet 
may  be  supported  in  any  suitable  manne  *  <x> 
prerent  it  from  breaking  or  stretching  filter 
being  heated. 

The  apparatus  for  supporting  the  wires  is 
composed  of  earthenware,  or  any  other  non- 
condocting  substance,  having  a  hollow  cen- 
tre, closed  at  top  by  cement,  in  which  the 
hook  ia  suspended  so  as  not  to  touch  the 
sides  of  the  apparatus.  A  "  throat"  is  con- 
structed on  the  under  surface  of  the  appa* 
ratus,  which  has  the  effect  of  preventing  the 
paasage  of  water  from  the  exterior  surface  to 
the  hoUpw  centre  of  the  apparatus. 

Clmnu, — The  mode  of  combining  two  or 
more  wires  used  for  electric  telegraph  pur- 
posea  with  gutta  percha,  or  any  compound 
containing  that  material,  so  as  to  insulate 
one  wire  from  the  other  or  others,  and  from 
external  substances. 

2.  The  apparatus  for  suspending  wire 
used  for  electric  tele^aph  purposes. 

[We  see  nothing  in  Mr.  Ricardo's  modes 
of  inaulating  electric  telegraph  wires,  essen- 
tially different  from  those  previously  patented 
by  Mr.  Reed  and  Mr.  C.  Hancock.  See 
Tol.  xlvU.,  p.  160,  Tol.  xlviii.,  p.  516. 

RiCHAnn  Lamino,  Clichy-la-6aronne, 
Fans,  n-ance,  chemist.  For  improvementt 
im  iJke  modet  qf  obtaining  or  mwMrf'cteturing 
tulpkmr  and  tmpkuric  aeid. 

This  patent  being  opposed  at  the  Great 
Seal,  bears  date  4th  September,  1848,  al- 
tlioiigh  not  actually  sealed  until  the  13th 
Jannary,  1849,  the  former  being  the  day 
when  it  would  have  been  sealed  had  no 
opposition  been  entered.  [By  order  of  the 
"Lord  Chancellor.] 

1.  The  patentee  employs  pumice-stone, 
or  other  cheap  porous  substance,  the  cata- 
lytic energy  of  which  is  increased  by  boiling 
in  concentrated  sulphnrie  add,  which  is 


afterwards  strained  off.  It  is  then  immersed 
in  water  containing  about  20  per  cent  of 
ammonia,  dried,  and  finally  placed  in  a 
retort,  along  with  about  one  per  cent,  of 
peroxide  of  manganese,  in  which  it  ia  ele- 
vated to  a  temperature  of  600  degrees  Fahr., 
when  it  ia  allowed  to  cool  without  atmo- 
spheric air  being  admitted  to  it.  Or,  the 
pumice-stone  may  be  boiled  in  sulphuric 
acid,  and  immersed  in  nitric  acid,  or  other 
alkaline  nitrate.  Or  it  may  be  boiled  or 
simply  immersed  in  a  mixture  of  sulphuric 
and  nitric  acids. 

2.  The  catalytic  substance  is  placed  in 
the  three  uppermost  compartmenta  of  a 
vertical  cylinder,  which  are  formed  by  three 
sliding  registers.  The  upper  compartment 
is  closed  at  top  by  a  moveable  oover,  and 
separated  from  the  second  compartment  by 
the  first  register,  while  the  second  register 
is  perforated  to  allow  of  free  communication 
between  the  second  and  third  compartments. 
The  lower  or  fourth  compartment  is  sepa- 
rated from  the  third  one  by  the  third  regis- 
ter, and  is  left  empty.  The  third  compart- 
ment has  a  portion  of  its  lower  circumference 
perforated  and  inclosed  in  a  jacket,  into 
which  the  induction  pipe  from  the  Sulphur 
furnace  is  inserted.  The  sulphurous  add 
gas,  as  evolved  from  the  furnace,  together 
with  the  neceasary  quantity  of  atmospheric 
air  and  a  small  quantity  of  ammoniaoBd  gas 
(in  the  proportion  of  1  to  1000  parts  of 
sulphuric  acid  produced  during  the  same 
time)  enters  the  jacket,  and,  passing  through 
the  perforations  in  the  sides  of  the  third 
compartment,  ascends  amongst  the  catalytic 
substances  contained  therein,  up  through 
the  perforated  second  register  and  the  cata- 
lytic substancea  contained  in  the  second 
compartment,  and  finally  passes  out  through 
the  eduction  pipe  affixed  thereto  into  the 
condensing  apparatus.  When  it  becomes 
necessary  to  renew  the  catalytic  substances, 
the  third  register  is  drawn  out,  and  the 
charge  in  the  third  compartment  falls  into 
the  fourth.  The  other  registers  are  aucces- 
lively  drawn  out,  ^i4ereby  each  charge  de- 
scends to  the  next  succeeding  compartment. 
The  registers  are  then  restored  to  their  first 
positions,  the  top  compartment  filled  with  a 
fresh  charge  of  the  catalytic  substance,  and 
the  h)wer  one  emptied  of  the  vitiated  sub- 
stance. The  part  of  the  cjlinder  which 
forms  the  main  conduit  is  heated  to  about 
550  or  600  degreea  Fahr. 

The  precedug  arrangement  prevents  the 
neceaaity  of  staying  the  process  to  change 
the  charge,  and  also  the  entry  of  atmosphe- 
ric air  during  auch  change,  and  effects,  as  it 
is  stated,  a  great  economy  in  tune,  and 
space,  and  first  cost. 

The  condensing  appsratos  consists  of  a 
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Mriet  of  ftaotware,  vvrtiotl  oolvmni, 
i^h  an  open  at  bottom,  and  fnfiported 
IB  hjdnnUo  joioti  above  tbe  lurfiMe  of 
the  water  in  a  ciitera.  Tbeae  ooliimBi 
are  hoUow,  and  oonetraeted  in  portions, 
witb  a  nnmber  of  boriiontal  ledges  inside, 
bsTlnf  pieeee  broken  away  from  eacb,  so  as 
to  allow  of  free  oommunication  between  tbo 
top  and  bottom  of  eaeb  column.  Hie  por- 
tions are  oonneoted  by  bjdranlie  JointSi  and 
tiie  eolnmns  oonneoted  In  pairs  b j  onrred 
pipes,  around  wbleb  water  is  eansed  to  flow 
fi*om  any  sonroe  of  supply,  so  as  to  form 
hydraulie  joints.  Tbe  ledges  in  tbe  oolnmns 
support  tbe  eatalytic  substances,  and  senre 
to  retain  tbe  water  as  It  overflows  from  tbe 
bydraulle  joints  In  tbe  top  of  tbe  oolumns. 

Tbe  oistem  Is  dWIded,  lovgitudinally  and 
orossways,  by  partitions,  In  order  to  eause 
tbe  gas  to  pats  up  aad  down  eaeb  oolumn 
sueeetslvely.  Thpsulpbnrous  acid  gas  is  made 
to  pass  AtMm  tbe  eduction  pipe  into  tbe  top  of 
the  flrst  column,  and  down  it  along  tbe  sur- 
face of  tbe  water  until  it  is  intercepted  by 
the  first  cross  partition,  and  then  passes  up 
tbe  second  column  Into  tbe  top  of  the  third, 
and  so  on,  until  it  reaebes  the  last  In  the  first 
series,  when  it  is  intercepted  by  the  longitu- 
dinal partition,  and  forced  through  the 
second  series.  Whatever  uncondensed  gas 
may'remain.  Is  caused  to  pass  into  a  leaden 
chamber,  wbleb  opens  Into  a  chimney  sufll- 
elently  powerfril  to  create  the  necessary 
draught  throughout  tbe  whole  of  the  appara- 
tus. The  solution  is  proportionally  weaker,  as 
the  division  of  tbe  cistern  in  which  It  is  oon- 
tained  is  Airtber  from  tbe  fint  column,  but 
increases  In  strength  as  it  overflows  eacb 
division  successively  until  it  reaches  tbe 
flrst,  whence  it  passes  through  a  cock  into 
tbe  ooncentrating  apparatus.  It  is  stated 
that  an  apparatus  of  this  description,  con- 
taining 44  columns,  2  fret  in  diameter  and 
10  fleet  high.  Is  capable  of  produciug  daily 
20  cwte  of  sulphuric  add  frcm  7^  cwte  of 
sulphur. 

S.  Tbe  conoentratfaii  apparatus  oonsiste 
of  a  slonewara  cylinder;  in  which  an  placed 
•  Bvmber  of  diaphragms  havfaig  boleain  fh» 
oentra  of  eaeb.  A  nnmber  of  tablea  of 
fmaller  dlametor  than  that  of  the  eylinder 
are  supported  one  above  tiie  bole  in  eadi 
diaphragm.  Hie  Ubies  and  dlapbragma  aro 
frmiabed  with  ridges  of  about  an  inch  bf gb. 
The  sulphuric  aeid  flows  from  the  oondens- 
iuf  machine  through  a  sypboo  frmnel  on  to 
tbe  first  teble,  whence  it  overflows  into  the 
diaphragm  underaeath,  and  so  on  thwngh- 
out  the  eQtirB  series  till  It  reaches  the  bot- 
tom of  the  eylinder,  fttnn  whleb  it  passes 
tbrovgb  a  syphon  tnbe  into  a  dose  veasel 
or  other  suitable  reoeptade« 

In  tbelbottom  of  the  eylinder  is  a  tnbe 


whidi  passes  up  above  the  level  of  the  ml- 
pburie  add,  and  is  protected  by  a  beoii. 
spherical  shield  firom  the  falling  fluid,  and 
oonduots  a  current  of  heated  air  sgatnit  the 
tables  snd  diaphragms  of  tKs  apparttai. 
The  air  and  vapour  generated,  sseapethrosgh 
an  opening  in  the  top  Into  the  flrst  edana 
of  the  condensing  series,  in  whidi  earn  U 
should  be  constructed  of  lead  to  be  able  to 
support  the  heat.  Or,  the  prodacts  ef 
combustion  may  be  substituted  for  the  ear* 
rent  of  heated  dr.  In  which  ease  ^  eaaaot 
conveniently  be  made  to  enter  tbe  oondeaifaii 
apparatos. 

Or,  Instead  of  tbe  preceding  metfaodi,  die 
eduction  pipe  may  be  dosed,  and  the  appe^ 
ratus  heated  from  the  outside  by  any  ooave- 
nient  means.  Or,  the  sulphuric  add  majbe 
made  to  flow  through  a  series  of  tubes  bested 
by  any  convenient  means. 

When  it  is  intended  to  adapt  this  inventloa 
to  the  manufacturo  of  sulphuric  add  by 
means  of  nitric  add,  an  apparatos,  ilmUariy 
constructed  to  that  employed  in  the  eoncea- 
trating  process,  is  substituted  for  the  ejfiB- 
drical  magadne,  with  audi  other  modttoi- 
tlons  ss  may  be  neoeasary. 

4.  The  patentee  remarks  that  it  has  bees 
before  proposed  to  employ  as  a  louree  of 
sulphur  in  the  mannfictore  of  sdpbarie 
add  that  which  resnlte  from  the  comboitioB 
of  the  sulphuretted  hydrogen  gas,  which  ii 
evolved,  together  with  carbonic  add  gii,  bi 
treating  the  ammoniacal  liquor  of  gti  worto 
with  a  mineral  add  for  the  prodnctioo  of 
muriate  of  ammonia.  But  that  Uilf  mg- 
gestion  has  never  been  found  practicable  is 
coneequence  of  the  Incombustible  natan 
of  the  carbonic  add  gas,  witb  wbid 
the  sulphuretted  hydrogen  gas  i«  co«- 
bined.  He  therefore  proposes  to  recoter 
the  sulphur  in  a  solid  state,  by  mixfail 
the  ammoniacal  liquor  with  the  mtaefu 
add  in  a  close  wooden  vessel,  and  Kceiifac 
the  sulphuretted  hydrogen  and  cariiOBie  leld 
gases  thereby  generated,  in  a  dose  wood« 
vessel  oontalnlag  jnilphurous  add,  ^jdi 
laat  two  reagenta  act  upon  eaeb  other  dtt 
the  formation  of  sulphur  In  the  Uquid,  wtiA 
msy  be  run  out  with  it,  and  allowed  to  piso- 
pitate.  In  order  to  recover  sueh  sulphwoji 
add  as  may  escape  with  tbe  carbonic  sew 
gas,  they  are  made  to  paaa  through  ssrenl 
layers  of  sawdust  kept  constantly  damp. 

CUdm»,^l.  The  use  of  pumloe  "to^J^ 
other  cheap  porous  substance  in  coBJunetiM 
with  smmonia  — tbe  catalytic  enBrgy^ 
which  is  increaaed  by  the  mode  or  nodei 
before  described— in  the  manufbeture  of  9A' 
phnrio  add. 

2.  Tbe  arrangement  of  apparatos,  whetmr 
applied  to  the  purposes  of  ttiis  taventfou Jjr 
to  tbe  manufbctnre  of  sulphuric  add  la  tM 
ordinary  manner. 
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3.  Ai  r^gtrdi  the  «oiioeiitr«tiiiff  apptratai 
|MMtBiC  the  talpbHrifl  aoid  in  tleader  itraami, 
or  a  tbln  strttam  haTing  a  proffiesiiTe  motioi 
om  iMatad  aarfMset,  which  ineraaia  in 
tenperatnra  aa  tha  add  beoomeaiaore oon- 
ocntntad. 

4.  The  oomUnation  of  the  atapa  employed 
in  the  reeevery  of  anlphar. 

HnntT   Smith,  Vvleaa  Worka,  Waal 
BiWBwioh.   Jbr  feyiwwianlt  fa  f Aa  mamm 
/keiwn  of  fmUwmf  taAaelr.     Patent  dated 
September  B,  1848. 

Thia  in^rentloB  conaiata  fai  fbrginff  railwaj 
wheela  ent  of  wrought,  aerap,  or  piled  Iron, 
by^  meana  of  a  aeriea  of  anvlla  and  hammara, 
havinir  the  neeeaaary  ahaped  working  ftusaa. 
Hie  wheel  li  heated  and  forged  into  the 
fsrm  of  a  dfae,  and  baa  a  bole  tnmed  in  th» 
eentro  by  a  lathe.  Or,  the  Iron  may  be 
foriced  by  snitably  fbrmed  toola  Into  naToa, 
luring  portlona  of  the  apokea  made  at  the 
aame  time,  and  to  whieh  the  remaining  por- 
tlona of  the  tpokea,  hating  the  felloe  al- 
taehed,  are  welded  in  the  ordinary  manner. 

Cfdm.— The  mode  of  forming  railwaya 
ovt  of  wrongbt  iron  by  diea  or  anyila  and 
ham  mere  baring  working  ftioea. 

[For  proeimes  precisely  aimilar,  or  nearly 
oo,  lee  the  different  railway-wheel  ipeciiloa- 
tiona  given  in  onr  laat  toI.,  pp.  SS(t — S92.] 

Osonon  NAairrrH,  Sbnry-itreet,  Pirn- 
Hco,  C.B.  Jbr  eertdin  imffrwementw  M 
£le  eOM#r«e#lon  of  ytre-protif  flooring  mtd 
roofimp^  wMeh  improwmenig  are  aho  oppH' 
cabh  io  tko  eotwlruetiom  of  «faAre/#,  e^wa- 
cfae/a,  and  euherU,  Patent  dated  Septem- 
ber 7. 1848. 

These  improtementa  in  floors  and  roofb 
eonsiat  In  constmcting  them  of  iron  platea, 
which  are  bent  into  the  fbrm  of  a  segment 
of  a  circle,  or  into  a  conical,  polygonal, 
or  other  shape,  by  the  ordhnary  plate- 
bcndlng  machinery,  or  by  any  other  snit- 
able  means.  These  bent  platea  are  anp- 
ported  on  chord  platea,  or  tension  bars, 
which  haTO  their  ends  bent  npwarda,  where- 
by the  plates  are  retained  in  their  ennred 
portion  when  subjected  to  preaavre.  The 
enda  of  the  chofd*  reat  upon  the  ilangea 
of  eaat  or  wrongbt  Iron  girders,  abore 
which  are  eaat  or  Hveted  knee  pieoaa,  which 
prerent  the  bent  ends  of  the  chords  from 
springing :  or,  instead  of  iron  platea,  angle  or 
T  iron,  bent  into  the  required  ahape,  and  sup- 
ported upon  chorda  reating  upon  the  ilangea 
of  girders,  may  be  employed.  Over  these 
carved  riba,  iron  plates  are  bent,  with  their 
enda  placed  underneath  the  bent-up  enda  of 
tiie  chords.  The  spaoea  above  the  Iron 
platea  aro  filled  up,  to  form  the  flooring, 
vrith  Portland  .cement  mixed  with  broken 
bricks  and  other  aultable  materlala. 

The  Improved  girders  are  formed  by 
bolting    iron  plates    to    the    sldea    ana 


top  of  atone  grebes  and  ehords,  com- 
bined aa  before.  The  aide  platea  are  made 
with  flanges  to  support  the  arehea  and 
diorda,  which  form  the  joists,  and  have  also 
knee  pieces  bolted  to  them  to  prevent  the 
chorda  from  apringing  when  the  aroh  is 
subjected  to  presaure.  The  arohaa  and 
chords  may  be  made  of  one  pieee  eaeh,  or 
may  be  made  of  aeveral  pieeea  boltad  or 
riveted  together.  Gurrenta  of  air  may  be 
eauaed  to  paaa  in  the  hoUow  apacea  left 
between  tiie  arohea  and  thehr  ehorda,  and 
through  perforationa  in  the  floor  in  tim 


CMnu.'^l,  The  modea  of  eonatruotfaig 
floora  and  roofi  of  buildings,  and  the  beaou 
or  glrdera  of  bridgea,  viaducta,  and  aque- 
ducts by  meana  of  metal  arebea,  or  other 
curved  or  angular  flgurea,  or  both,  which 
aro  aupported  by  chorda  that  aerve  aa  abut- 
,  menta  to  the  arohea. 

9.  The  application  of  thia  flooring  to  the 
wanning,  cooling,  and  ventilating  tk  build- 
inga,  by  causing  currenta  of  dr  to  paaa 
through  the  hollow  spacea  left  between  the 
arched  platea  and  the  chord  plates. 

WiLiiAV  Wrbldow,  engineer  to  Messrs. 
John  Warner  and  Sons,  Jewin  Crescent, 
brass  founders  and  engineers.  .9br  fiw- 
pT09€tHOHto  in  jMnnpa,  or  moeAinery  for 

The  patentee  ahowa  in  the  drawing  which 
aeeompeniea  hia  speeiflcation  various  modes 
of  applying  hia  invention,  which  we  could 
not  describe  intelligibly  without  reference 
to  diagrams.  The  principle  on  whieh  they 
aro  all  based  will,  however,  be  easily  ga- 
thered firom  hia  Claim,  which  la  for  support- 
ing the  axes  of  the  lever  handlea  of  pumpa 
In  the  upper  part  of  vibratory  or  rocking 
atandards,  which  have  tiieir  axea  of  motion 
below  the  axes  of  motion  of  the  lever  han- 
dlea of  pumpa. 

William  Losh,  Kewcastle-upon-Tyne. 
For  improvomonti  4m  otoam  mpinoi.  Patent 
dated  September  4, 1848. 

Speeifleatlon  due,  but  not  enrolled. 
-  ■■  • 
BaoBTT  AnnaioAir  VATnrra. 
[Seleeted  from  tbe  Fra»kHn''Joumai.^ 

Pom     AK     iMPmOVBlCBNT     IN     KOTABT 

Panrmro  Pnuaass.     JHehard  M,  JToo, 

CMm. — Wirrt.  PutHng  the  form  or  forms 
of  type  on  a  moveable  or  permanent  aeg- 
ment  of  a  cylinder,  which  forms  the  bed  and 
cfaaae,  when  thia  is  combined  with  a  cylin- 
drical distributing  table  which  occuplea 
another  aegment  of  the  same  cylinder,  sub- 
stantially aa  described. 

Soeomd,  GHving  to  the  inking  rollers  a 
movement  towards  and  fW>m  the  centra  of 
the  cylinder  that  carries  the  form  of  types, 
when  this  Is  combined  with  the  form  of 
types  and  the  distributfaig  table,  made  on 


236 


KBCBNT   AlCSRICAN   PATENTS.  • 


one  and  the  same  eyllnder,  and  of  different 
radius,  aa  described ,  whereby  the  inking 
rollers  are  adapted  to  the  different  diameters 
of  the  form  of  types  and  distribvting  table. 
Third.  Giving  to  the  doctor  or  fountain 
roller  of  the  inking  apparatus,  a  slow  con- 
tinuons  rotary  motion  in  combinBtion  with 
the  ratchet  connection  between  the  roller 
and  the  mechanism  from  which  it  receives 
its  continnons  rotary  motion,  whereby  the 
ink  is  more  regularly  supplied,  and  by  which 
also  this  supply  may  be  altered  when  de« 
aired ;  and,  lastly,  the  method  of  securing 
the  form  of  types  on  a  cylindrical  surface 
with  column  rules  made  thicker  towards 
their  outer  than  their  inner  edge,  by  con- 
necting these  with  grooves  in  the  bed  by 
which  they  are  permitted  to  approach  and 
recede  from  eadi  other,  and  at  the  same 
time  kept  down  to  the  same  radius,  whereby 
prismatic  types  can  be  seeared  and  held  on 
a  cylindrical  surface  as  effectually  aa  on  a 
flat  surftoe. 

FOK  AN  ImPBOTSMBNT  IN  THE  MbTHOD 

OF  Giving  tbb  Rboiprocatino  Rkoti- 
LiNSAR  Motion  to  thb  Bbd  of  thb 
Nafibb  Printino  Pbbbs.  Biekard  Jf. 
Jibe. 

CMm.— The  method  of  ending  and  com- 
mencing the  alternating  motions  of  rectili- 
near  reciprocating  movements,  and  insuring 
the  proper  relative  positions  of  the  cogs  of 
the  racks  and  wheel  when  the  wheel  b^ns 
to  act  on  thens  by  means  of  the  two  racks 
and  cog  wheel,  in  combination  with  the 
vibrating  lever. 

The  method  of  elevating  and  depressing 
the  pressing  cylinder,  by  means  of  the 
threaded  sliding  rods  that  carry  the  pressing 
cylinder,  in  combination  with  the  co|^ 
nuts  and  sliding  bar,  with  a  rack  at  each 
end,  and  so  arranged  that  the  racks  and 
cogged  pinions  can  be  thrown  out  ofgear  for 
the  adjustment  of  the  cylinder,  for  the  pur- 
pose and  in  the  manner  described. 

Fob  an  Impbovbmbnt  in  Rb-aotino 
Watbb  Whbbls.    JBtwoiMM/  Parker. 

Claim.  —  Combining  a  wheel  having 
bueketa,  with  a  circular  tapering  vrater  way, 
or  flue,  inclined  towards  the  periphery  of 
the  wheel,  for  the  purpose  of  introducing 
the  water  to  the  buckets,  at  the  required 
angle  and  quantity,  and  preventing  the  mam 
body  of  the  water  resting  on  the  wheel,  the 
oore  being  formed  like  the  frustrum  of  a 
cone,  and  the  inner  side  of  the  rim  sloped 
or  inclined  outwardly,  at  the  same  angle  as 
the  sloped  side  of  the  cone,  the  periphery 
of  said  rim  being  vertical,  and  the  top  hori- 
sontal,  and  the  bncketa  between  them,  the 
seetioiis  of  a  screw,  whose  upper  ends  are 
made  to  incline  inwards  on  radial  lines  to- 
wards the  oore,  at  an  angle  of  about  10^— 
the  water.wmy,  or  flue,  fbming  a  legmeBt  of 


a  eirde,  gradoaUy  lessening  in  depth  from 
the  place  of  entrance  to  where  the  end  of 
the  circle  nearly  intersects  the  place  of 
beginning,  the  said  flae  ineUning  outward 
from  a  perpendicular  line,  about  20^,  lo  u 
to  pitch  the  water  against  the  buckets  st 
that  angle,  as  above  described  end  set  fordi, 
causing  eyery  bucket  of  the  drele  to  be 
acted  on  simultaneously,  the  water  esea|4iig 
therefrom  in  a  contrary  dirsetiou  to  that  tt 
which  the  water  enters,  by  which  the  pne- 
snre  upon  the  pivot,  whidi  causes  its  n^iid 
destruction,  is  removed,  by  which  the  mill 
is  rendered  more  durable,  as  herein  setfortlu 

For  an  Impbotbmbnt  in  thb  Mahu- 
facturb  of  Gas.    Benjamin  P.  Cbilea. 

CZstm.— The  employment  of  a  retort, 
with  the  vertical  branch  containing  the  ma* 
terial  for  presenting  -heated  surface  to  tlM 
rosin  and  tar  or  other  substance  to  be  gisi- 
fied  as  it  descends  from  the  reservoir,  o 
described,  whereby  the  required  sorfue  ii 
obtained  to  insure  the  production  of  gss  with 
economy,  and  by  which  also  the  substinoe 
or  substanoes  from  which  the  gases  ire  to 
be  produced,  is  compelled  to  pass  over  snd 
around  the  heated  surfaoes. 

2.  Placing  the  reserwoir  or  vase  of  erade 
material  above  the  vertical  brandi  of  the 
retort,  and  oombined  with  the  stove  or  tu- 
nace,  as  described,  and  connecting  the  reiort 
and  vase  by  means  of  a  pipe,  wkidi  opeai 
from  one  into  the  other,  as  described,  by 
means  of  which  arrangement  the  weight  of 
the  colnmn  of  rosin  and  tar  in  the  reservoir 
aids  in  forcing  down  the  crude  material  into 
the  vertical  branch  of  the  retort,  to  prefeat 
choking,  at  the  same  time  employiag  the 
heat  of  the  furnace  which  surroundi  the 
retort  to  keep  the  rosin,  6cc.,  in  the  reieh 
voir  in  a  liquid  state. 

Third.  Combining  the  neck  of  the  retort 
with  the  cooler,  by  extending  this  vesiel  (^ 
cooler)  entirely  around  the  neck  of  the  retort, 
and  keep  its  temperature  down  to  the  boil- 
ing point,  or  below,  and  thus  prevent  the 
tar,  &c.,  from  baking  in  the  neck  of  the 
retort. 

F\aurth,  The  method  of  regnlatbg  the 
supply  of  crude  material  to  the  retort  bvthe 
consumption  of  gas,  by  combining  the  hood 
of  the  gaaometer  with  the  oock  or  valve  of 
the  supply  pipe  through  which  the  emde 
materiid  passes  to  the  retort,  in  the  manaer 
subitantially  as  described,  whereby  the  eoel[ 
or  valve  is  opened  by  the  descent,  and  ekieed 
by  the  rising  of  the  hood.    And, 

Laatly.  The  method  of  condenshig  sad 
washing  the  impurities  from  the  gai,  by 
combii^ng  with  the  gas  pipe  a  condenicr 
provided  with  a  sieve  for  the  spray  of  water, 
and  the  bent-up  pipe  for  the  discfaaige  ef 
the  eondensing  water  and  impurities,  witl»at 
permittfa^;  the  escape  of  the  gai. 
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Fom  AH  iMTRoinuuNT  IN  Making  Ci* 
OAm«.    JoHMiAoH  Bali. 

Thb  pfttontee  ujs,— *<  The  lutare  of  this 
intntioa  oontitU  in  rendering  the  end  of 
tbe  eiger  imperrions  to  the  moutnre  of  the 
month,  that  entirely  pre? enting  the  ill  effects 
of  the  tohaooo  to  the  lips,  and  at  the  same 
lime  pferenting  the  111  effieeti  of  the  moii- 
tare  of  the  month  to  the  oigar,  without 
which  it  beoomet  mtnnted,  and  loathsomct 
pffoeerring  at  the  mme  time  the  draaght  or 
for  the  smoke  perfectly  free  and 
The  method  I  employ  is  to  form  a 
of  gnm  shellae  dissolTcd  in 
,  or  any  otiber  sabstance  that  will  dry 
'  qaick,  and  is  imperrions  to  water." 

OUBfM.^The  application  of  the  solution 
to  the  cigar,  which  renders  it  impenrions  to 
water  or  the  moisture  of  the  mouth  while 


Pom  AN  Impsotbxxnt  in  trk  Mannbb 

OV     CONSTAUCTINO,      PbOPBLLIMO,     AND 

ToBMiNO  Stbam  Ships.    Robert  L.  5/e- 


CUdmt» — fUvL  So  forming  a  vessel  as 
that  the  after  part  of  the  hull  shall  termi- 
note  in  one  or  two  cones,  the  after  part  of 
svch  oone,  where  it  equals  one-third  or  one- 
half  of  the  whole  diameter  of  the  propelling 
wheel,  more  or  less,  constituting  the  central 
portion  of  a  spiral  propelling  wheel,  revoW- 
ing  with  it,  and  being  instained  and  driven 
by  a  shaft  extended  forward  through  the 
axle  of  the  stationary  part  of  the  oone. 

Sfcond.  The  turning  a  vessel  round, 
eitiier  side,  by  passing  a  hollow  tube  through 
the  hold  of  such  vessel,  towards  either  of 
her  ends,  by  causiDg  a  current  of  water  to 
pus  through  said  tube,  in  either  direction, 
by  means  of  a  spiral  propeller,  made  to 
levolve  within  said  tube. 

virb-p&oof  buildings. 
An  interesting  paper  on  this  subject  by 
Mr.  Braidwood,  the  Superintendent  of  the 
London  Fire  Establishment,  was  read  last 
week  at  the  Institution  of  Civil  Engineers. 
The  author  analysed  the  evidence  as  to  the 
eapafailxty  exhibited  by  cast  and  wrought  iron 
beams  for  sustaining  weights  where  they 
were  exposed  to  any  extreme  changes  of 
temperature.  He  demonstrated,  by  a  collec- 
tion of  specimens  of  metal  from  buildings 
that  had  been  destroyed  by  fire,  that  occa- 
sionally the  temperature  in  the  conflagration 
of  large  buildings  rose  almost  to  the  melting 
point  of  cast  iron :  and  that  even  in  a  small 
fire,  beams  and  columns  of  cast  iron  would 
be  so  affected  by  the  heat  and  jets  of  water 
thrown  upon  them,  that  they  would  pro- 
beUy  be  destroyed,  and  sometimes  cause  a 
fovftil  loss  of  life  I  as  in  many  of  the  so- 
e«Ued  fire-proof  warehouMi  of  the  city,  a 


number  of  persons  employed  on  the  premises 
slept  in  the  upper  floors,  and  if  the  lower 
beams  gave  way,  the  whole  would  be  dragged 
down  suddenly— whereas  timber  beams  re- 
sisted fire  some  time,  and  allowed  time  for 
the  inmates  to  escape.  Another  point  which 
the  author  oonsidered  bad  not  been  suffi- 
ciently insisted  on  whs  the  derangement  of 
the  brickwork  by  the  expansion  of  the  iron 
beams  at.  high  temperature,  and  its  sudden 
contraction  on  the  application  of  cold  water ; 
and  also  from  the  mortar  becoming  com- 
pletely pulverised  by  the  excessive  heat,  in- 
stances of  which  have  been  known  to  oocnr. 
The  following  were  the  principles  on  which 
Mr.  Fairbaim  had  proposed  to  oonstmot 
fire-proof  buildings.  —  The  whole  of  the 
buildings  to  be  composed  of  incombustible 
materi&,  such  as  iron,  stone,  or  brick. 
2.  That  every  opening  or  crevice  com- 
municating with  the  external  atmosphere 
be  kept  closed.  3.  An  isolated  stone  or 
iron  staircase  to  be  attached  to  every  story, 
and  to  be  furnished  with  a  line  of  water 
pipes  communicating  with  the  mains  in  the 
street.  4.  The  different  warehouses  to  be 
divided  by  strong  partition  walls,  and  no 
more  openings  to  be  made  than  are  abso* 
lutely  necessary.  5.  That  the  iron  columns, 
beams,  and  brick  arches  be  of  a  strength 
sufficient  not  only  to  support  a  continuous 
dead  pressure,  but  also  to  resist  the  force  of 
impact  to  which  they  are  subject.  Lastly. 
That  in  order  to  prevent  the  columns  from 
being  melted,  a  current  of  cold  air  be  intro- 
duced into  the  hollow  of  the  columns  from 
an  arched  tannel  under  the  floors.  Mr. 
Braidwood  argued  that  there  could  be  no 
doubt,  if  the  second  principle  could  be  en- 
forced, a  fire  would  go  out  of  itself;  but  it 
was  very  doubtful  if  the  object  was  not  de- 
feated by  carelessness  in  leavhig  a  door  or  a 
window  open  just  at  the  time  when  a  fire 
occurred.  The  fifth  principle  showed  that 
Mr.  Fairbaim  had  not  laid  sufficient  strsss 
on  the  loss  of  strength  to  the  iron  consequent 
on  an  increase  of  temperature ;  and  the  last 
principle,  it  was  thought,  would  not  be 
likely  to  answer  the  purpose,  as  a  specimen 
of  14  inch  cast-iron  pipe,  on  being  heated 
in  the  centre,  with  both  ends  open,  and  a 
current  of  air  passing  through  it,  gave  way, 
on  one  end  being  held  in  a  vice,  and  the 
other  puUed  with  slight  force  by  the  hand, 
after  an  exposure  of  only  four  minutes  in 
the  fire.  For  these  reasons  and  others,  the 
author  submitted  that  large  buildings  con- 
taining considerable  quantities  of  combusti- 
ble goods,  and  constructed  on  the  usual 
system,  were  not  practically  fire-proof;  and 
that  the  only  construction  which  would  ren- 
der such  building  safe,  would  be  groined 
brick  arches,  supported  by  pillars  of  the 
fame  material  leid  m  cement.    Hie  author 
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wti  ako  of  opialoii  that  the  lou  by  Are 
tronld  be  much  redneed  if  werehooiee  were 
bttUt  of  a  more  moderate  tin,  and  leperated 
from  eaoh  other  by  itroog  party  waUi»  in- 
stead of  beinc  oonatruotcd  in  immenae 
rmngea,  into  whioh,  when  fire  had  onea 
penetrated,  it  let  at  defiance  all  efforta  to 
estingttiih  it.— ^MaiMwei  R^art, 

ifone  AND  ironcM. 

Ormnd  Mitkamitmi  PH9*.^^%  a«ot«  the  follow- 
iag  doUm  from  Um  Timm  t "  Mr.  MoEvtoii,  an  ▲ma- 
rican  pclnter,  died  latdj  In  Park.  He  hu  be- 
queathed £40,000  to  be  giren  as  a  premiam  to 
aotbodT  who  ihall  eueoeed  in  oonsireetliitf  a 
naohiae  oapahleof  itrikioa  off  10,000  ooplee  of  a 
newipaper  withia  an  hour.''^  The  race,  we  preiume, 
will  be  between  our  own  dlitingnishedmecbaniolan, 
Mr.  Applegatb,  and  Mt.  R.  M.  Hoe,  of  New  Tork; 
both  of  whom  hare  reaehed  Tory  nearly  the  degree 
of  periiaction  stipulated  for  by  this  muniflcent  be- 
quest.—bee  vol.  xlix.,  p.  193,  a&d  current  vol.,  p.  12. 
See  also  the  Notices  of  **  Beoeat  American  Patents" 
ia  our  present  Number,  p.  2SA. 

Tk9  NnoFrm9kM  f  ire/ocik.— The  two  regiments 
of  Grenadiers  of  the  Ousrds  received,  in  the  bo- 
glnniug  of  last  month,  muskets  of  the  new  model, 
called  "  Percussion- needle-firelooks"  {uundmadei 
tnt9krt),  the  same  as  had  been  already  supplied 
to  the  first  and  second  regiments  of  the  Guards  of 
the  Line,  as  well  as  to  the  Fusileer  battalions 
throughout  the  army.  The  new  musket  Is  the 
invention  of  a  Mr.  Dreys,  who  is  guumaker-in* 
chief  to  the  Prussian  army,  and  its  construction 


was  kapt  a  saoret  aatll  the  nattoaal  annovqr  in 

Berlin  was  seaxahed  by  the  mob  last  year.  The 
manu&ctozy  of  the  new  muskets  is  principally 
carried  on  at  Bommerda,  a  small  town  bk  Prossiaa 
Baxony.  It  hae  fte  many  yeaxt  baao  the  head- 
quarters of  a  board  of  offleers  called  "  The  Boaid 
St  Revision/'  who  have  lattedy  had  drafts  of  sub- 
offlcers  sent  to  them  ftom  eveiy  laglmeat,  that 
they  might  be  trained  ta  the  asa  of  thto  new  gaa, 
so  as  to  be  able  to  iastruot  thali  fegimaate  ttpen 
their  return  to  their  own  quartefft.  The  prlneipal 
superiority  la  Dreys'  moskect  eoiulstt  In  tMlr 
ensiuring  a  tnuK  diiaeUoa  to  the  ball,  and  Ihey 
oarxy  it  to  a  graaler  dittaaee  than  mur  maahei 
which  has  yet  been  invented.  They  difier  In  coa- 
itruetion  and  appeanmoe  fkom  the  latter  simply  la 
the  globuiar  app«nd^r»f  whioh  takes  the  plaea  ef 
the  eld  toek^  and  reeeives  the  pointed  btfl  ftaai 
the  sokliei's  fingers;  the  musket  being  otheTwIae 
charged  at  usual  ttota  the  mnaale  of  the  banaL 
The  ramrod  has  no  longer  iu  finmer  duty  to  pBt-  * 
tern,  being  eolaly  appUad  to  aJaantng  ost  the 
barrel.  The  important  alteration  made  in  the  locka 
of  the  Prussian  guns  some  years  ago  was  also  de- 
tlsed  in  the  Sommerda  mamtfkotory,  and  theliae 
travelled  the  round  of  the  other  puhlie  gun  nuum- 
fbctories.  Dreys'  new  musket  well  deeerves  the 
attention  of  all  gun-makers:  U.  C— tTniled  Stniet 
MaffoKime. 

OuU9  Ptrtkm  Tubit^.^^^I!h[»  tuMng  ia  aneh  an 
extraordinary  conductor  of  sound,  that  its  valuer 
not  only  to  deaf  persons,  but  to  the  public  gene- 
rally, will  speedily  be  appreciated.  It  has  ahready 
been  fitted  up  in  dwelling  houses,  tn  lien  of  bella,^ 
aa  speaking  tubes  for  giving  and  receiving  message 
in  mines,  railway  stations,  prisons,  workhouses 
hotels,  and  all  large  establishments.  It  Is  Intaluable. 


WBBKLT  U8T  OW  NSW  SNOUfiH   PATSNTa. 


Edward  Westhead,  of  Manchester,  manufacturer, 
for  certain  improvements  in  the  manu&cture  of 
wadding.    March  3;  six  months. 

Henrj  Coustantine  Jennings,  of  Abbey-street, 
Bermoudsey,  practical  ehemisi,  Ibr  Improvements 
ia  the  manufacture  of  vehicles  for  mixing  pig- 
ments, and  also  m  the  manuOuture  of  white  lead. 
March  5 ;  six  months. 

Nathan  Oeirles,  of  Orafton-strset,  Fitxroy-sqnare, 
civil  eogiaeer,  and  George  Brooks  Petit,  of  Brook- 
street,  New-road,  Middlesex,  gas-flcter,  for  im- 
provements in  applying  gas  to  heat  apparatus  con- 
taining fluids,  and  in  heating  and  venulacing  build- 
ings, also  improvements  in  gas-flttlngs  and  appara- 


tus for  controllittg  the  passage  of  gas.    Manh  i  { 
six  months. 

Samuel  Banks  of  West  Leigh,  Lancaster,  miller, 
fi>r  certain  ImproTomeaU  ia  mills  for  grindinff 
wheat  aad  other  grain.    Maceh5,*  six  months. 

William  Usury  Green,  of  Basinghall-street,  Loa* 
don,  gentleman,  for  improvements  in  the  prepara- 
tion of  fuel.    March  5;  six  months. 

James  Baird,  of  GarUherri^,  Uld  MoaUand, 
Lanark,  Scotland,  iron  master,  and  Alexander 
Whitelaw,  of  the  same  place,  manager,  for  im- 
provements in  the  method  or  process  of  i 
taring  iron.    March  7 ;  six  months. 


WnnKItT  LIST  OF  DiaiQNa  VOK  AATICLBa  OF  tTTlLITT   ktOISTBRXO, 
Date  of   No.  in 
Reglstra-  the  Re- 

tioD.     gister.        Proprietors' Names.  Addresses. 

Kareh  2      1797     Theodore  de  Maiillao...  Manchester  ............... 

;,.      1798      Henry  M'Evoy Birmingham.^... ........ 

I      1799     John  Lee  Benham  Regent-street  .« 

6      ISOO      Charles  Wright  ..........  Sloane-squaia 


,.      1801      Andrew  Bertram Glasgow ^..m. 

e      1802      Clay  and  Son. ». Nuneaton  ........ 


Snl^eetof  Daafga. 
>..M».«....  Oil-oan. 

M...  Point  of  a  wire  dress  hook. 

...........  Chair  with  a  moveable  back. 

...« -  Invisible    levolTtag   t^  lb 

boots  and  shoes. 


M....  Hot-water  apparatus. 

Folding  meat  haatener  and 


7      1803      David  Thomson  ......M.PlmUco  ......M«......M«...n«. 


plate  warmer. 
.  Bttokal  pump. 


9libnttiE(ement8(e 


To  Efaigiiieers  aiid  Boilei^Makert  • 

r|^B£  BIRMINGHAM  PATENT  IRON  TOBB  COMPANY  Manufiwtare  Patent  Lap  Weldad  Tobae, 
under  Mr.  Richard  Prosser's  Patent,  for  Marine,  Locomotive  and  all  Tabalar  Boilers.    Aiaa  Tnhaa 
m  Gas,  Steam,  and  other  purposes.    All  sorts  of  Iron  Gas  Fittings. 

Woika— Smethwick,  near  Birmingham. 
LONDON  WARRUOUSB— No.  68»  UPPRR  THAMBB4WMWT. 
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Norn  FublMing, 
Portrait  of  Baptist  Noel, 

Xl^TKB 

"  PEOPLE'S  JOUltNAL/' 

WHICH  oontatBt,  btddM  otiier  valuAbl*  uid  intermting  ArtlelM,  «a  AiAlytiMl  l«Ttow  tf  B«ptltt 
Moil'i  fimarkabto  book  oa  '*  Th«  Union  of  Church  and  Stata." 
Prloo  Three-half^anoo. 
TiM  March  Part  of  tho  "  P£OPLB'S  JOURNAL,"  price  Serenpenoe,  ii  Embellilllod  with  tho  Pottfliti 
of  GBORQ£  DAWSON,  A.M.,  and  &OB£RT  V£RNO%  Bm.,  and  two  othtt  boautifal  Bngravingt, 
aad  eompriMi  Original  ArlioUt  by  ominent  wrikoct,  forming-the  bott  and  ohoapoil  pdrlodieal  of  fho  day.  j 
Now  ready,  Vol.  VI.,  price  5«.  gilt,  4i.  fd.  plalB. 
Also,  just  ready.  PartVII.  of  THB  UNIVERSAL  PIOTURB  OALLBRY,  iHth  ibttf  boaatiftd  lUtti- 
trations  (torn  pictoree  by  the  best  masters.    Price  Sixponoo. 
The  •'  PBOPLB'8  JOURNAL"  ALMANACK  for  1849  is  now  publishing,  prUo  Thtee-halfpence. 
LONDON:  WILLOUGHBY  and  00«,  IS,  WARWICK  LANE. 


CUTTAIIMPERCHA 


Whaff  Road,  City  Road,  London* 

IT  cannot  now  bo  doubted  oven  by  the  most  sceptical,  but  that  GUTTA  PERCHA  mutt  henceforward 
be  regarded  as  one  of  the  blessings  of  a  gracious  Proyidence,  inasmuch  as  it  affords  a  lure  and  certain 
protection  from  cold  aad  damp  feet,  and  thus  tends  to  protect  the  body  f^om  disease  and  premature  death. 
Gutu  Peicha  Soles  keep  the  feet  WARM  IN  COLD,  AND  DRY  IN  WET  WEATHER.  They  are 
much  more  durable  than  leather,  and  also  cheaper.  These  soles  may  be  steeped  for  moktbs  ToOAtHaA  in 
oold  walor,  and  whan  taken  out  will  be  found  as  firm  and  dry  as  when  first  put  in. 

Gkitta  Percha  Tubing, 

Baing  so  extraordinary  a  oonductor  of  sound,  is  used  as  speaking  tubes  in  mines,  manufactories,  hotels' 
warehouses,  &c.  This  tubing  may  also  be  appUed  in  Churches  and  Chapels,  for  the  purpose  of  enabling 
deaf  persons  to  listen  to  tho  sermon,  fte.  For  conveying  messages  from  one  room  to  another,  or  £rom  the 
mast-head  to  the  deck  of  a  vessel,  it  is  invaluable.  For  greater  distances  the  newly-invented  Blectrb 
Telegraph  Wire  covered  with  Gutta  Percha  is  strongly  recommended. 

MiU  Bands. 

ft  The  inereielng  demand  for  the  Gutta  Percha  strapping  fbr  driving  bands,  lathe-straps,  fte.,  foUy  juatiflee 
tha  strong  recommendations  they  have  everywhere  received. 

Gutta  Percha  Pump  Buckets,  Clacks,  fcc. 

Few  applieations  of  Ontta  Percha  appear  likely  to  be  of  such  extensive  use  to  manufacturers,  engineers, 
te.,  as  the  substitution  of  it  for  leather  iu  pump  buckeU,  valves.  Sec.  These  buckets  can  be  had  of  any 
siae  or  thickness  without  sbak  oa  joint,  ana  as  cold  water  wilt  never  eo/len  them,  they  seldom  need  any 

Gutta  Percha  Picture  Frames^ 

The  Gutu  Percha  Company  having  supplied  HER  MAJESTY  THE  QUEEN  with  several  elaborate 
Gutta  Percha  Picture- Frames  for  Buckingham  Palace,  which  have  been  highly  approved  by  the  Royal 
flMnUy,  ftilly  anticipate  a  great  demand  forfrara-js  from  the  nobility  throughout  the  eountry.  In  order 
that  the  picture-frame  makers  may  not  be  ii^ured,  the  Companv  will  sm»ply  the  trade  with  the  mouldings, 
oomer  and  centre  pieces,  &e^  and  allow  them  to  make  vp  the  lirames.  Pattern  books  for  the  trade  are  now 
teady. 

Ontta  Percha  solea,  solution,  inkstands,  card-trays,  medallions,  picture-frames,  braeheta,  monldingi, 
l»tedew-bUnd  cord,  soap-dishes,  top-ferrules,  cornices,  vases,  fire-buckets,  bowls,  penotrajs,  stethesoopes, 
thin  lining,  thread,  flower-pots,  ear  trumpets,  be,  &c.,  mattubctured  at  the  Company's  Works,  Wharf- 
fond,  City-road,  I<ondon,  and  sold  by  their  Wholeaale  dealersin  town  or  oouitry. 
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To  Inventors  and  Patonteoo. 

MESSRS.  ROBERTSON  ft  CO., 

PATKVT  tOLXCITOBS, 

(Of  vhloh  firm  Mr.  J.  C.  ROBERTSON,  the 
EMToaof  the  Mkchakici'  Maoasihb  from  its 
cominencem«at  in  1823,  is  prinoipal  partner,) 
undertake 

The  'procuration  of  Patents 
For  England,  Scotland,   Ireland,  and  all  Foreign 
Codntrles,  and  the  transaction  generally  of  ail  busi- 
ness relating  to  Paxxkts. 

Speelfleatlona  Drawn  or  KoTised. 

DI8OLAIMBB81  AND  MBMOBANDUMS   OF 
ALTXKATION    PRXPAmXD    AND    BNROLI.SD. 

Oareats  Entered  and  Oppoaitlona 


CONFIRMATIONS    AND    PROLONGATIONS 
OF  PATENTS  SOLICITED. 

To  InTentoni  and  Ptitentees. 

THE  Free  Exposition  of  Patented  and  Registered 
Invention  is  now  opened  to  the  Public  at  the 
New  Gallery,  Bazaar,  Baker>street,  Portman -square 
—where  Models  and  articles  are  received  for  Exhi- 
bition. 

ManulisctnTtrs  sre  Invited  to  avail  themselves  of 
this  enlarged  and  important  method  of  giving  pub- 
licity to  their  invennoos. 

Assistants  are  rapointed  to  explain  the  use  and 
advantage  of  each  mventton,  and  to  effect  sales. 

Application  to  Mr.  Spring  will  meet  with  promp  t 
attention. 

Thi*  day  t>  publisAed,  with  numeroua  Jilui* 
tration*  on  Wood,  pria  10«.  6d. 

ELEMENTS  OF  ELECTRO-BIOLOGY,  or  the 
VOLTAIC  MECHANISM  OF  MAN;  of 
ELECTRO-PATHOLOGY,  especially  of  the  Ner- 
vous System;  and  of  ELECTRO-THERAPEU- 
TICS. By  Alvkbd  Sxex,  F.R.S.,  Surgeon  to 
the  Bank  of  England,  to  the  Central  London 
Ophthalmic  Hospital,  to  the  Royal  General  Dis- 
pensary, etc.  etc.  etc. 

London:  Longman,  Brown,  Green  and  Long- 
mans, Paternoster-row;  and  Home,  Thomwaite 
and  Wood,  123,  Newgate-street. 

Brrata. 
P:  17S,  for  A = height  of  the  side  walls  in  yards." 
read  JLsheight,  fte. 

Sir,— Permit  me  to  point  out  a  few  errors  which 
have  occurred  in  the  printing  of  my  communication 
upon  "Smith's  Yielding  Sea  Barrier,"  which  you 
did  me  the  honour  of  inserting  in  the  last  Num- 
ber of  the  Meehanict*  Magazine  (pages  109, 200). 

Forilg.  2  of  the  diagrams  read  fig.  1,  and  vice 
verm. 

For  Z,ABx  PaBx  letA^p :  and  for  cos  B,  read 
COS/3. 


For  cos  B&: 


Cos 


P' 


?ltii.C«,read 
21U 

R8+ja.CB 


2R/ 
For  tan  i,  page  200,  read  tan  /3. 

The  very  great  accuracy  which  generally  ehano- 
terises  the  printing  of  the  Magaaine,  renders  it 
periuqis  the  more  necessaiy  that  I  should  point 
out  the  errors  which  accidenUlly  escaped  notice  in 
the  present  instance. 

Very  truly  yours, 

T.  SlOVK* 

Bridgetown,  Wtzfoid,  March  6,  IMP. 


NOTICES  TO  CORRESPONMKTS, 
Mr.  Lkf9^$  PaieiU  Blower,  tUeerlked  in  est.  zlix., 
j».  265,  map  be  eeen  in  emeceetfnl  work  at  Mr. 
IzMord'e  Grave  Fonndrf,  SouikKork. 

F.  E.  M.— TAer*  U  no  tuekpaleuU  in  ike  nam 
eitker  of  **  Rooked*  or  «*  Miniter.''^lio  dharys  M 
more  porUeulmr  i^forwtaiionj  if  deeired. 

A  stamped  edition  ef  tke  MeekanM  MoMtbu, 
to  go  ^  poet,  price  M.,  ie  pnUiiked  eeerp  Frtdef, 
at  4  tTctoekt  p.M.,  preeieelu,  and  eontains  tke  Clekea 
of  aU  ike  Speeifieatione  XnroUed,  aU  tke  Nem  Po- 
temte  eealed,  and  aU  the  Artielee  of  VtUUg  ngitlerei 
daring  eaek  week.  Snbecriplione  to  he  paid  teal- 
MiMw.  Per  annum  lie.  Ad.,  ka^f-ftarlp  81.  M, 
qamrterlp  4e.  4d,  PoetOJkeOrdcn  tobewudepof' 
abicai  tke  Strand OJ^ee,  toJoeepk  CUntonEoberttea, 
0/  166,  Fteet-etreet.        _ 
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DKSCRIPnON    or   AM    IllPROTBD    80KVACB  CONDtHSBft, 
INYSMTBD   BT    MB..  W.  C.  SXBMBKBy  O.  B. 


Mr.  Editor, — The  following  is  a  de- 
seriptioQ  of  a  new  surface  eondenier, 
which  is  of  simple  constraction  and  effec- 
tive in  action.  I  am  desirous  to  see  it 
brought  into  public  use,  but  being  in 
pursuit  of  otber  objects,  I  cannot  afford 
time  to  carry  it  out  myself;  and,  since 
it  is  iiot  aubject  to  any  patent,  I  think 
that  engineers  may  feel  induced  to  try 
it  if  you  consider  its  description  worthy 
of  a  place  in  yourMagaiine. — I  am,  &c., 

W.  C.  SlBMBNS. 

Blrmiagham,  Fab.  19,  1849. 

Descriptum. 
It  is  generally  admitted  that  an  effi- 
cient  surface    condenser   would    be    a 
desideratum    for  marine   engines,   and 
for  stationary  engines  in  localities  where 

Sure  water  cannot  be  obtained;  but 
'  it  could  be  made  sufficiently  sim- 
ple, and  not  liable  to  derangement,  I 
think  that  it  might  ultimately  supersede 
the  infection  condenser  altogether,  be- 
cause It  would  entirely  prevent  incrusta- 
tion of  the  steam  boilers  (which  would 
consequently  transmit  the  heat  of  the 
fire  more  readily,  and  be  less  liable  to 
destruction),  and  save  above  three- 
fourths  of  tiie  power  which  is  consumed 
in  working  the  air  pump  of  an  injection 
Condenser.  The  repeated  efforts  which 
have  been  made  by  Mr.  Hornblower, 
Mr.  Hall,  and  others,  have,  however,  left 
the  problem  yet  practically  unsolved, 
which  I  consider  is  principally  owing  to 
the  circumstance  that  a  sufficient  amount 
of  effective  condensing  surface  could  not 
be  obtained,  without  rendering  the  appa- 
ratus heavy,  complicated  in  its  construc- 
tion, and  consequently  very  expensive — 
three  qualities  which  suffice  to  condemn 
any  machine,  however  perfect  in  other 
respects  it  may  be.  The  action  of  a 
surface  condenser  is  dependent  upon 
three  distinct  operations : — 

1.  The  steam  is  brov^ht  in  contact 
with  extended  cooling  surfoce,  which 
absorbs  its  latent  heat,  and  thereby  con- 
denses it 

2.  The  heat  is  conducted  from  the 
condensing  surface  through  the  body  of 
the  metal  to  the  opposite  surface,  where 

8.  It  is  taken  up  by  a  current  of  water 
(or  air,  as  Mr.  Craddock  has  proposed) 
of  inferior  temperature. 

The  heat  passes  through  these  three 


stages  with  very  unequal  rapidity;  bat 
Uie  condensing  power  of  the  ajipantm 
is  limited  by  the  slowest  of  these  opera- 
tiens ;  henoe  it  follows  that  a  tubular  or 
other  surface  condenser,  where  the  eon- 
denring  surfiuse,  the  surface  of  oontaet 
between  metal  and  water,  and  the  area 
of  the  metaflia  channel  which  ooodaeti 
the  heat  from  the  one  surface  to  the 
other,  are  all  of  equal  developttent  (or 
very  nearly  so),  is  not  constmsted  le- 
cording  to  a  matured  system  of  aoooiaey. 
My  own  observations  lead  me  to  sop- 
pose  that  condensaticii  would  bs  aoeom- 
plished  with  ineonoeivaUe  ispUlity  if 
pure  steam  were  brouffht  in  oontut  widi 
a  surface  which  could  be  maiatiioed 
perfectly  cool,  but  in  practice  it  is  limited 
by  three  circumstanoes,  vis.  :— 

1.  The  limited  conducting  powtr  of 
the  substance  which  is  to  absorb  the  b«t. 

2.  Particles  of  permanent  gases,  whidi 
are  generally  mixed  with  steam,  prevent 
the  immediate  contact  between  tfaepsi^- 
des  of  steam  and  the  condensing  suraee. 

3.  The  inertness  of  the  steam  itself, 
prevents  the  instantaneous  replesishmeat 
of  the  vacuous  space  summndii^  the 
condensing  substance. 

With  reference  to  theconduetii^power 
of  metals,  much  remains  to  be  karned; 
but  it  has  been  found,  that  if  two  veseeb 
of  good  conducting  material,  such  as  sil- 
ver or  copper,  and  similar  shape,  hot  of 
very  different  thicknesses  of  metal  (f  arj- 
ing  from  one-sixteenth  of  an  inoh  loooe 
inch,  or  more),  are  exposed  to  the  same 
source  of  heat,  water  will  boil  with  equal 
rapidity  in  each  of  them,  which  profei 
that  the  transmission  of  heat  through  the 
metal  is  much  more  rapid  than  its  ab- 
sorption by  the  water.  Of  this  eircov- 
stanee,  ooasiderable  advantage  can  be 
taken,  in  constructing  a  surface  condeoier 
which  receives  its  (£arges  of  heat  frm 
the  steam  cylinder  at  intervals,  and  allocs 
the  time  faietween  such  intervals  for  its 
transmission  through  the  metal  and  io 
absorption  by  the  water. 

The  passage  of  the  heat  from  die  oetal 
to  the  water,  is  evidestly  die  slowest  of 
the  three  prooesses  through  which  it  has 
lo  pass,  because  water  Is  a  verybadcoe- 
ductor  of  iieit,  and  its  Htneas  to  absorb 
lieat  from  heated  surfaces  is  only  to  be 
attributed  to  its  circulating  or  oowaid 
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D,  wittrefcw  eottttiiiiAtty  fresb  par* 
tieles  are  bfopgnt  into  immeaiate  liontaet 
with  fhe  heated  anrfkce. 

In  constructiB^  the  Murine  eonjewefj 
which  I  am  aboat  to  deaeribe,  I  provided 
aa  much  of  this  latter  surface  as  has 
been  foand  requisite  in  Mr.  HaR't  eon* 
denser,  or  fibont  20  square  Ibet  per 
bone  power,  and  endeaTimred  te  pro- 
pwlkiuale  to  (H  Ae  leouisite  aneont  ef 
eondeDsing  smftce  apa  of  eondnding 
medium  Mtween  them.  Pig.  If  rente- 
senta  as  elevation  io  section ;  ilg.  2,  an 
end  view  in  aeotioD ;  and  fig.  9,  a  plan 
joi  mj  new  surlue  condepser.  Jt  cpu- 
4itB  of  a  aaat-inm  box  B,  an  alx-pump 
P,  a  hot  well  H9  for  the  oowdeoaeg 
vaier«  *  eold  water  chamber  C,  and  ja 
aiaiem  D,  for  the  reeeption  of  the 
healed  condenstng  water.  The  eold 
wnter  ^haniber  C,  oommuniaatea  with 
the  eiBlem  D,  thnNigh  narrow  ehaD- 
iada,  Oy  a,  between  aeries  ef  eepper 
pialea,  A  A^  and  A*,  which  are  eon- 
ftraeted  in  the  following  manner  t — ^A 
sufficient  number  of  copper  {dates  of 
about  three-sixteentfas  of  an  inch  thick- 
ness^ are  cat  to  »  shape  as  represented 
acparatdj  bj  fig^  4.  The  total  ljetn|«lb  of 
iheae  pwtes  is  equal  to  the  entire  depth 
of  the  box,  B,  and  thejr  <are  notched  at 
^  four  eoraers,  ao  that  they  can  be  pat 
side  la  aide  into  the  box  with  their 
ffednecd  ends  projeetiag  through  the  km- 
gtodinal  openii^,  6e,  ^e^h^e^^  m  the 
lap  and  bottom  aarfsees  ef  the  box,  B. 
For  every  pbte  two  straiglit  pieoes  of 
flattened  eopper  wire,  of  the  seetioBal 
area  of  about  one-eighth  of  an  inch 
by  one-quarter  of  an  inch,  and  of  a 
Umgth  ezceedinff  that  of  the  plates  by 
about  half  an  indi,  are  also  provided.  In 
eompUing  the  ranges,  A,  A^,  A*,  one  of 
the  eopper  plates  is  passed  through  the 
loQgiiudinal  opening,  b^  and  is  laid  flat 
•gainBt  the  prominent  part,  <f,  of  the 
h»x,  with  its  diminlBhed  ends  reaching 
Affoogh  the  openings,  6,  e.  Two  flattened 
tupifarea  are  laid  parallel  to  each  other, 
with  their  flat  sides  against  the  plale, 
4icir  ends  projecting  both  ways  through 
the  box,  B,  and  touching  the  sides  of 
Ihit  openings,  b  and  c.  Upon  these  two 
wirea  another  plate  is  laid,  and  upon  that 
a^gam  two  flattened  wires  in  the  same 
relative  poaitidn  as  the  preeedixig  two, 
and  so  on,  until  the  nile  of  plates  and 
wirea  is  raised  through  neariy  the  whole 
breadth  of  the  box,  B.  llie  nile  is 
ocMnpkled  vlth  a  9imog  )xqu  pbite,  jp. 


and  is  compressed  by  means  of  diree  set 
screws,  «,  $,j$,  until  the  flattened  wires 
have  actually  indented  the  eopper  plates, 
and  by  virtue  of  their  close  contae|,  made 
perfectly  impregnable  metallic  jouits, 
wheraby  the  apaoes  between  the  flattened 
wires  are  agparaied  froi»  the  i&timr  4^ 
the  boa:.  The  eriiiaa.  ^,  is  widened  «t 
a.  at  which  pla^  the  laat  £sw  plates  are 
slippad  imp  the  boai^  After  the  thr«^ 
acts  of  copper  platea  and  wiiiaa  am  oulf 
eonpraaseo,  thej  are  pbmed  off  at  the 
ends  level  with  die  lop  and  bottom  aMr" 
Uomoi  the  hex,  B,  and  eapa  int  flan^ges, 
ff,  ^ith  vukaiMsed  India  rubber  rii^gi, 
9r^  foisewed  agajiwt  theav,  wbiah  atop  jap 
the  communication  between  the  in(eii»r 
-of  tbeboi^,  B,  and  tbe  hot  and  eM  water 
jAambfpM^  D  and  C,  Fig.  4  f h<»wa  m 
enlar^  end  mw  of  aome  platea  with 
tbe  mterposii;^  fluaynej  wirepr  Tbe 
worUi^  of  this  xuttdejpner  wJU  be  readily 
wdeiytood. 


The  waste  ateani  of  the  inigine  enters 
the  box,  Bf  through  the  pipe,  /,  and  is 
readily  condensed  by  the  projectmig  edges 
of  the  copper  platesi,  from  whence  w 
heat  is  conducted  towards  the  middle  of 
the  pUtah  And  is  continually  absorbed 
by  a  current  of  odd  water  wnieh  passes 
from  the  cold  water  chamber,  e,  iw- 
wards  into  the  hot  water  cistern,  J>, 
through  the  narrow  channels  between 
the  plates.  The  eondeused  water  col- 
lecjts  upo»  the  bottom  of  the  bo;s;  B, 
Aod  is  continually  discharged  (toge- 
ther with  .the  nermaoem  ^gaaes)  into 
the  hpt  well,  Q[,  by  means  of  the  air- 
P.  from  vhencext  jia  forced  apin 
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The  following  I  consider  to  be  the  re- 
commendations of  this  condenser : 

1.  The  greatest  economy  of  material 
and  metallic  surface  is  realised  by  means 
of  its  correct  distribution. 

2.  A  large  extent  of  useful  surface  is 
brought  witnln  a  limited  space--a  column 
of  plates  and  wires  of  2  feet  length, 
2  feet  height,  and  4i  inches  breadth, 
containing  about  100  square  feet  of  sur- 
face in  contact  with  water. 

3.  Comparatively  litde  condensing 
surface  will  be  used,  because  none  can 
escape,  without  having  been  for  some 
time  in  close  proximity  with  heated  sur- 
face, and  thereby  nearly  imbibed  the 
temperature  of  the  steam  itself. 

4.  Easy  access  can  be  had  to  every 
part  of  tne  apparatus,  especially  to  the 
water  channels  oetween  the  heated  plates. 

5.  It  is  of  simple  construction,  mode- 
rate expense,  and  is  not  liable  to  de- 
rangement in  consequence  of  unequal 
expansion  or  other  causes. 

In  conclusion,  I  nfay  add  that  I  had 
an  occasion  to  build  a  condenser  on  this 
principle  for  an  experimental  ensine  of 
about  eiffht  horses'  power,  which  fully 
answered  my  own  expectations. 

C.  W.  SlEMEKB. 


twenty 'five  heurs  in  inventing.)  If  it  is 
bad,  why  copy  it  ?     I  am,  &e , 

JnO.  MiDWOaTH. 

Walworth-road,  Mareh  IS,  1849. 


STEAM  BOILERS. — STENSON'S  AND  MED- 

worth's. 

Sir, — My  last  communication  did  not 
represent  Mr.  Stenson  as  havinff  copied 
Mr.  Beale's  boiler,  but  as  havmg  pa- 
tented one  precisely  like  my  own  (with 
smoke-box  in  the  steam  chamber,  &:c.), 
and  which  Mr.  Stenson  examined  at 
York,  the  only  addition  being  the  bent 
pipe  through  the  fire-box; 

This  pipe  may  be  an  improvement; 
but  in  my  boiler  it  certainly  was  not 
necessary,  because  of  the  ample  water 
space  around  the  fire-box,  and  because  it 
required  only  to  work  at  the  pressure  of 
four  pounds  to  the  square  inch.  I  am, 
therefore,  so  far  unable  to  appreciate  the 
result  of  his  twenty-five  years*  experi- 
ence, but  cannot  plead  guilty  to  the 
charge  of  ignorance  as  to  the  value  of  a 
good  circulation — because,  for  many 
months,  I  have  been  making  the  boilers 
to  what  is  known  as  "  Sunley's  Farmers' 
Steaming  Apparatus,"  in  which  the  prin- 
ciple is  carried  out  in  a  greater  degree 
ven  than  in  Mr.  Stenson's. 

If  the  arrangement  of  fig.  28  is  good, 
Mr.  Stenson  must  allow  me  some  merit 
(especially  as  it  did  not  occupy  my  mind 


MR.  RZCARDO'S  PATENT  POR  TEE  INSULA- 
TION OP  ELECTRIC  TELEGRAPH  WIRIft. 

Sir,— It  appears  to  me  that  there  are 
other  patentees  besides  those  mentioDfld  by 
yon,  whose  elaimi  will  affect  Mr.  Ricardo'i 
patent  for  the  InsnlatioR  of  electric  tel^gnph 
wires,  of  the  speeifioation  of  which  an  ib- 
stract  appeued  in  your  last  Number. 

The  arrangement  which  constitiitei  daia 
2  is  exactly  similar  to  that  pateated  two 
years  ago  by  Mr.  Moses  Poole*  (a  commimi- 
oation  from  abroad.)  It  is  described  in  Fart 
F  of  his  tpeeiftcation  (enrolled  Jane  14th, 
1847),  and  is  the  sabject  of  figi.  1, 2,  and 
4,  sheet  IV.  of  the  drawings.  The  only  dillar- 
enoe,  if  such  it  can  be  called,  betweea  the 
two  plans,  is,  that  in  Mr.  Bicardo's  amage- 
ment,  the  earthenware  cylinder  it  filled  up 
at  the  top  with  cement,  which  holda  in  the 
hook ;  whiUt  hi  that  of  Mr.  Poole,  whidi  ii 
obrionsly  superior,  the  whole  ia  of  aolid 
earUienware,  and  the  hook  is  aopported  in- 
side by  the  pecoliar  form  of  the  eartbeowan. 

There  is  a  serious  objection  to  Ui,  Ri- 
cardo's  plan  of  combining  together  a  nanber 
of  wires  between  two  fillets  of  gutta  pereba, 
Tiz.,  the  currents  of  electricity  whieb  voild 
be  induced  in  the  wires  nearest  totboae 
conTeying  the  primary  current,  sad  wbkh 
would,  in  some  eases,  act  powerfliUy  vpos 
the  needles  or  other  telegraphic  apparatsi. 

The  titU  of  Mr.  Bicardo's  patent  ia  not 
correct ;  as  no  ''  improvements  in  eltetrk 
teiegraphi'*  are  described  in  the  apedflea- 
tion,— Honly  ia  the  insulation  of  the  wires 
which  conrey  electricity  from  one  telqinpb 
to  another. 

The  arrangement  of  heated  grooTed  rolleri 
for  coTering  the  wires  with  gutta  percbaif 
not  new. — (See  Messrs.  Barlow  andFoaten 
patent,  Mech,  Mag.,  vol.  zliz.,p.  497;  *e 
also  p.  100  current  vol.)    I  am,  &&,  0.  D* 

P.  S.-There  ia  a  question  whieh  aeeu 
to  have  escaped  the  notice  of  moat  P^''^ 
who  have  tried  experiments,  or  fAteatad 
plans  for  covering  electric  telegraphie  wim 
with  gutU  percha,  vis.,  what  will  be  tbe 
effect  of  time  upon  this  material  when  it  bai 
been  buried  in  the  earth  or  submergad  ia 
salt  water  ?  No  one  can  at  present  tell,  aad 
it  must  be  left  to  experience  to  prove  bow 
the  fact  stands.  The  subject  ia  alluded  to 
in  the  letters  before  referred  to,  publiiha* 
at  p.  99  of  your  preaent  volume,  but  ao- 
where  else  have  I  seen  it  mentioned. 

ICarch  14,  18  <9. 

*  See  Meek.  Uag,,  vol.  xlvU.,  p.  41. 
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X.ONDOH  WIRES  IN  1848.—- BY  MS.  W.  BADOSLXY,  C.B.,  IMVEMTOR  OF  TBB  FABUBR's 
FIRB-XMOnVB,  PORTABLS  CANYAS  CTSTBEMB,  IMPBOYBD  H08B-BBBI,,  BNOINB  LAMPS, 
8PUADBB8,  BTC,  ETC. 

"  Tho  eternal  lurge 
or  time  and  tide  loUi  on,  and  beara  afar 
Our  bubblei ;  aa  the  old  buiat,  new  emerge, 
Laah'd  from  the  foam  of  aget ;  while  the  graves 
Of  emplree  heaye  bat  like  tome  paaaing  waves." 

Btkov. 

"  The  statistics  of  London  fires  are  by  no  means  devoid  of  interest,  and  the  time  may  come  when  they 
win  form  an  index  to  the  social  advancement  of  the  people ;  for  in  proportion  as  houses  are  built  more  and 
more  fire-proof,  and  habits  of  eareftilness  become  more  and  more  diAised,  the  number  of  destructive  fires 
win  aasuiedly  lessen."— fal^Aff  London. 

The  eventful  year  of  1848  has  passed 
"  the  brittle  boundary  of  time,"  and  left 
most  of  us  wiser—may  we  hope,  better 
— than  it  found  us. 

While  public  attention  has  been  occu- 
pied with  the  convulsions  of  surrounding 
nations^  the  current  of  domestic  occur- 
rences in  England's  favoured  metropolis, 
unlike  "  the  course  of  true  love,'*  has 
been  remarkably  smooth.  We  have 
passed  another  year  oomparatively  un- 
scathed by  the  visitations  of  the  *'  fire 


King.*'  The  number  of  fires  in  London 
during  1848,  has  been  805  ;  31  less  than 
in  1847,  althouffh  the  total  number  of 
calls,  1011,  is  slightly  in  excess. 

Of  these  fires,  217  have  been  extin- 
guished by  the  inmates  without  further 
aid;  360  have  been  extinp^uished  by  the 
inmates  with  casual  assistance;  while- 
the  extinction  of  228  has  devolved  upon 
the  firemen. 

Subjoined  is  a  tabular  view  of  the 
periods  of  their  occurrence  : 


Months. 

Number  of 

Fatal  Fires. 

Number  of 
lives  Lost. 

Chimneys 
on  Fire. 

False 
Alarms. 

January 

February 

March 

^a?.:::::::: 

91 
62 
61 
52 
86 
63 
54 
69 
47 
63 
69 
68 

0 
2 
0 

1 
1 
2 
0 
I 
3 
2 
2 
4 
0 
3 
0 

10 
11 

6 

8 

10 

9 
7 

10 

7 

6 

11 

14 

10 

8 

13 
15 
10 

w!::::!!.: 

Jul » 

•**i 

August 

September.... 

October 

Kovember 

December 

Total 

805 

16 

19 

86 

120 

Of  these,  there  were  entirely  oonsamed  . 

Seriously  damaged •  • .  • . 

Slightly  damaged r 


Cldmneys  on  fire 
Valie  alarms 


.  27 
.  269 
.   509 

805 

86 
120 

ion 


Making  the  total  number  of  calls    

The  number  of  instances  In  which  insurances  were  known  to  have  been 

effected  upon  the  building  and  contents,  was 310 

On  the  building  only 120 

On  the  contents  only. •  •• 134 

Uninsured 241_ 

805 
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lowine.cla88ification :  Brigade  engloea  from  rsdmAm-ftnit  •■«  tlhar 

_*:..«             ,   .     .                         A  ■totloM,  and  the  West  of  England,  takins  advut- 

From  ignibon  of  apparel,  &c 9  ag«  of  a  good  aapplj  of  water  roooeeded  In  uiett- 

—  falliiiffbaililinfft •#•...•        3  iag  the  flames,  but  act  antn  the  premlaei  were  Tei7 

— .^u,d«.ofg» I  ja'r^'X'^t.^jsr""^'"' 

iiiffocation ...••«.«...        i  XneMlarrM«ebl4,|A.x.     For  the  second  Urns 

InabUitj  to  escape  from  banuns  build-  within  nine  nonths,  the  shop  of  Mr.  Hill,  ino- 

«„-.                                                                   K  monger,  94,  Goswell-road.  wasdiscoTeredtobeeii 

*"»■ * '•        °  fire.    Mr.  and  Mrs.  HiU  (the  only  inmates) w«« 

n  asleep  in  the  second-floor  front  room,  and  npea 

1 9  bataf  roused;  folutid  (h6  itafrt  1ft  Ibttev,  and  eMss 

Of  tm  ntttef  y  dUjf  two  llt€l0  WMie  lOflC  tomed  to  their  r6«m  and  tfpmiSA  tire  Wtodow  i» 

withiD  the  district  of  the  lU^tU  Society  piored  aid,  which  iraa  •«m  *flbrfed  Jy  tte  jjjnjt 

«Mi  «&«  n»Aj...,.#/^i«.   ^^  r  ^^  JLy^M    sri^^ «  airiTal  of  Gondootor  Kaines,  with  the  Royal  8o- 

JW   tM9 rrftectum   OJ  l^^e  from  irtrst  clety's  fire-escape  from  Isllngumgreeft,  and  Cop. 

the  other  ^ei  pienoiis  peri^hod  ia  lecM^  iocitor  Wiisoo  witli  Hurt  tnm  flt  fohn-itMet  Mr. 

UtiM  Mt  a»ie»  the  pM»ti<m  of  tM.  SV^fiUT.'^.JSa^iXSSTC 

oooietj.  Mr.  Brown  with  the  Islingteli  englM. 

The  following  fires  arc  deaerviog  of  Great  credit  is  dneto  the  conductor  fcflhelpssd 

special  notice :  ^^^  ^^^  ^®  attended.    His  atrttal  was  si  i 

_                              .  moment  of  intense  excitement,  from  lUb^ifV^ 

assistance  of  the  Brigade,  and  West  of  Bngland  P»6cipltate  themseWet  into  th6  «reet   Ml.  urn 

engines,  having  heen  obtained,  a  qnaatity  of  w4ter  writes,--''  1  firmly  believe  that  ftad  tM  escsft  l« 

fliemen,  who  soon  exthrigtilshed  the  remaining  Are.  the  fire  broke  out^  the  Itree  of  myrtif  naA  WA 

On  examination,  it  was  found  that  a  quantity  of  Hill  would  have  been  lost." 

sawdust  and  some  eofllns  had  been  oonsuroed,  and  ^        _  ^ui. 

aevsnl  others  mndh  iqjnred.    The  flre  bad  been  Tuesdsiy.  March  21. 1|  a.m.    "  Grapes    ]Ji*JJ 

occasioned  by  a  spark  ftOing  from  the  cmdletf  need  bouse.  Duke-fCMM,  Lincoln's  Inn-field*.  PwW 

III  11  fiiiiBiJ  lll<  ilgj  iiiuiljiiij.  attended  by  condOCtors  Robfnson  ffid  cuvawii 

nines,  sneoay  previous.  ^^^  ^^^  ^z    Clemenfs  and  Hart-stieet  escsps^ 

The  preservation  from  destruction  of  this  beau-  The  former  conductor  aacertaining  a  fesulfl  vm 

tiftj  edifice,  so  ricli  in  its  historical  associations,  miwtog,  ascended  his  eM»pe,  and.  s^  »fUf2| 

refiectsmoeh  credit  on  the  skilful  exerdons  of  the  ^\:^t'i^X^-^  ^^S^  GSSfbto'S  £ 

firemen,  add  is  a  tonrce  of  gratiflcation  to  evety  |utter,  where' she  had  only  been  tfble  to  get  oo  to 

antiouarv.  lands  and  knees,  and  where  she  must  havi  peri*^ 

^     '  hut  for  the  timely  discovery.    8h«  wsa  lBi»«4«fwy 

Saturday,  January  22,  4|  a.m.     Burlington  Ai-  teken  to  the  hospital.    By  the  exertieas  of  tbs 

cade.    The  peculiar  ooustruotion  of  the  buildings.  Brigade  and  West  of  England  firemen  ffte  fire  vm 

and  the  ceaflned  aature  of  the  locality,  ooupled  extinguished;  the  upper  fieors  of  the  house  woe 

with  a  vivid   recolleetioa  of  the  devastation  ob-  all  severely  daiaaged  and  the  roof  destnyed. 

casfoned  by  a  previous  eonfiagration,  gave  rise  Monday,  April  10,  2}  a.m.   Kendall,  ocA#  bdJP 

to  the  most  fearful  apprehensioos.    The  Are  was  keeper,  t3,  Goswell-street.     The  fiaints  B«>a  n- 

first  seen  raging  In  the  shop  of  Mr.  Russel,  walking-  Yolved  the  adjoining  premises,  aeA  eomtDutieaM 

stick  and  atabrella  manufkcturer.    The  engines  of  to  the  extensive  back  warehouses  and  stoi«s  bdoo^ 

the  County,  Brigade,  and  West  of  England  Office,  ing  to  Mr.  Schlenker,  oilman  and  drysaltef.  whilit 

arrived  In  quick  sticoessfon,  and  being  placed  in  the  firemen  were  exerting  themselves  to  the  utma^ 

suitable  positions  in  Piceadilly,  Bond-street,  aid  tlie  fiames  reached  a  parcel  of  gunpcwder  vhlA 

BurHngtM  eardeni,  were  worked  meet  vigorenrty  exploded  with  awfril  violenee,  but  hMpily  ^^^^ 

upon  the  haming  buUdings.     After  an  arduous  doing  any  serious  personal  injuiy.    Tbebstkp* 

struggle,  the  fiames  were  vanquished »   the  pre-  mlses  bdng  compoeed  entirely  of  timber,  aM  in » 

mises  of  Mr.  Russel  being  entirely  destroyed,  and  confined  situation,  rendered  the  extingdshtog  « 

aight  other  buildings  more  or  less  severely  damaged.  tha  fife  a  work  of  oonsMefaUt  dUbmlty,  but  n 

Tuesday.  February  2, 1^  a.m.    "  Red  Lion"  pub-  yielded,  at  last,  to  the  pxalaowortliy  exartlou  « 

lie-house.  Red  Lion-court,  Fleet-street.    The  fire  the  Brigade. 

was  flfst  pereiAved  by  the  pot-boy,  who  made  a  pre-  This  flre  was  rsmarkaUe  from  tha  elitumstSBflt 

cipitate  retreat  and  gave  an  alarm.    Upon  rousing  of  iu  not  being  attended  by  a  single  ptUtumn; 

the  inmates  who  were  asleep  in  the  upper  part  of  the  ground  was,  however,  admirably  kept  by  B« 

the  house,  escape  by  the  stairs  was  found  impracti-  Majesty's  loyal  tpteiai  eonttablet.                        . 

cable,  and  they  i^peaied  at  the  seooad-floor  window  Friday,  May  5,  H  a.m.    Mr.  Paatf ,  9^' fN* 

crying  ftr  help.    The  pollee  Jumping- sheet  being  Holbom-hiU.    This  and  the  •dymtag  bnUdlBfi 

brought,  the  landlord's  son,  and  a  female  servant,  were  of  great  antiquity,  and  ao  intricate  in  thsir 

threw  themselves  ftito  it,  but  the  other  parties  do-  tutemal  arrangements,   that  it  was  difitaalt  1» 

eUned  following  their  example,  prsferring  to  wait  decide  in  which  part  the  fire  was  ragiog.    ^ 

the  arrival  of  some  other  assistance.    In  a  very  hearing  the  rattle.  Conductor  Sunshine,  «nh  the 

fisw  minutes  Conductor  Fewster  arrived  with  the  B;4i!yal  Soelety's  file  escape^  from  HatioD-gardea, 

Royal  Society's  Fire-escape   from  Bridge-street,  was  instanay  on  the  spot,  aad  finding  the  lo«« 

(olMelv  fcllowed  hj  Conductor  Robinson  with  that  part  of  the  house  (Ko.  67)  in  flaoMe,  he  pheedMi 

fkom  flt.  Clements).    Fewster  having  placed  hla  escape  agalnstthesecond-fioor  window,  afidreKUSt 

eacapo  at    the  window,   asoended   and  bTOUflit  from  thence  the  oerson  of  Mia.  R.  Corps.    Whfla 

down  Mr.  Hoaie,   hie  two  daughteia,   and  the  thus  employed,  Conductor  Chapman  arrived  via 

bar-maid,  in  perfect  safisty  aald  the  cheers  of  the  Bridgeatreet  eacape,  and  hoaxing  thiia  mn 
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inmatM  In  duigtr  at  tbe  back  of  Um  luuHt,  iNb. 
wHh  the  antotanceof  poliM  consUble  Smith,  made 
•n  entry  into  the  next  house  with  his  short  ladder, 
and  together  they  succeeded  in  getting  on  to  the 
back  leads,  through  the  sky-light,  at  the  end  of  Mr. 
Lloyd's  shop;  ftom  thence,  hearing  the  cries  of 
sereral  persons  for  help,  they  got  over  a  wall  and 
across  the  rooft  of  two  out-buildings,  and,  by  dint 
of  great  perseverance,  placed  the  ladder  against  the 
back  seeond-floor  of  No.  68.  The  conductor  brought 
tike  first  person  down,  who  proved  to  be  Mrs.  Win- 
ter, with  whom  he  made  the  beat  ef  his  way  back, 
over  the  roofs,  followed  by  the  otksr  parties,  Vin- 
cent, Charles,  and  Joseph  Wteter,  and  George 
Featy,— the  fire  at  the  time,  cewfag  through  the 
tiling,  which  they  were  only  able  to  tiead  across  by 
nuiking  a  bridge  of  the  short  ladder,  and  had  hardly 
•n  got  clear  over  into  Mr.  Lloyd's  piemises,  before 
the  whole  of  the  premises  wlwiv  they  had  been 
ibUin. 

[A  memorial,  embody  bag  the  teegolDg  statement, 
ami  recommending  the  eoDdnetor,  and  the  police 
aaaiating,  for  reward  by  the  Sodety,  was  foiwarded 
to  the  committee,  signed  by  the  six  persons  saved, 
and  seventeen  hooaeholdeis  of  Hofbom-hill.} 

While  this  waa  betng  achieved,  the  engine  firom 
the  Brigade  sution  in  FarrinfdoB-etieet  had  ar- 
rlred,  and  oonmenccd  workhig  on  the  fire;  by  the 
sudden  aad  onexpected  fall  of  the  buildings,  Noa. 
07  and  M,  two  of  the  firemen  were  overwhelmed  in 
the  mlas,  tat  fortunately  were  eztrioated  without 
any  scfiom  injury,  and  the  fire  soon  extinguished. 

A  eout  of  Inquiry  Into  the  dreomstancea  con- 
nedad  wifh  this  fire  was  held  by  Mr.  Payne,  the 
City  Oatoncr ;  from  the  evidence  taken  at  which,  It 
VTM  wtahtished  that  the  fire  oanmenced  at  the  back 
or  ita  ahopeeeiipiad  by  Mr.  Peaty,  between  67  and 
9B,  b^  horn  the  lire  originated  oould  not  be  made 
oat.  Tke  Jnty  returned  a  verdlet  the  lire  was  aod- 
dnital,  nd  ezprsased  the  gnntest  satlsteetion  at 
tbc  eondnet  of  the  fire-escape  eondncters,  by  whose 
intrepid  exertions  a  sexioua  loss  of  life  had  been 
pmreated. 

Meodaj,  May  IS,  H  r.M.  Meesn.  Cook,  Sons, 
and  C^TllM*  21  to  25,  St.  Paul's  Church-yard.  On 
Ik*  avf Ival  of  the  firemen,  they  fbund  the  scene  of 
tnh^tmt  was  the  pleee-room  on  the  upper  floor,  bnt 
1^  trc  had  been  extinguished  by  the  timely  exer- 
ttodi  «#  the  famates;  the  damage  being  confined  to 
Ibe  deetiuctlcft  of  twenty-five  cotton  drees  and 
WttHoott  pieces,  and  eighteen  squares  of  glass. 

la  tlM  report  to  the  Inaui ance  offices,  the  "  cause 
of  flM^  li  fhna  retained-^  A  linen  curtain,  wUeh 
kanf  before  a  back  attic  window,  took  fire  at  the 
ofcn  ftt  ct  the  wfaidow.  The  window  Iheea  tha 
iwwth,  Md  bdnff hlgherthan  the  oppositebuildlnga, 
la  oomficttly  exposed  to  the  fiuL"  llie  next  day's 
paipen  fnve  an  aeeount  of  "  A  Jk§  eauted  Ay  l*e 
«ws.-  Bat  h«ir  tka  nil's  boat,  without  the  inter- 
pecMaA  of  a  tent  Cnatual  or  artificial)  could  ignite 
a  Xaca  outaiB  via  not  explaindd.  Unfortunately, 
tag,  te  aajr  tsch  supfcsltioa,  aaothar  alann  of  fire 
o«^ia>t<J  1b  the  fame  premliea  on  the  Prlds^  M- 
lo«iBf,  whaa  attn*  wait*  paper  and  flre-wocd  near 
tlia  copfar,  tack  fire  in  an  equally  unintelligible 
BiamiOT  >  tha  latter  oeeumnoa  waa  not  attzlbnted 
tatheana.        ^    - 


Taaadfff,  M^f  N«  H  '•»•  Meatn.  Brown  and 
Co. ,  cteffy  manafiMtnren,  St.  Mary-street,  White- 
cba^eL  ^"M  premlaes  having  been  origlnallv  boUt 
"  a  togar  lefiMrj.  were  very  extensive,  tad  eight 
ilea  in  height,  fha  workmen  left  the  manuliMs 
y  at  7  e^eiock,  irh«n  all  vnmni  aafci  tat,  at 


tha  ttaae  stated,  the  flames  burst  forth  with  fearftd 
violence,  extending  from  flopr  to  floor  with  great 
rapidity.  The  engines  of  the  parish,  Bridge,  West 
of  England,  and  County  were  promptly  in  attend- 
ance, and  vast  quantities  of  water  were  pomed  into 
the  devoted  building,  but  without  avaiL  The  exer- 
tions of  the  firemen,  however,  saved  the  adjoining 
premises,  which  were  for  a  time  in  great  perfi.  On 
Friday  forenoon,  a  portion  of  the  walls  fell  with  a 
tremendous  crash,  overwhelming  a  man  named 
White,  who  expired  from  the  injuries  ahortly  after 
in  the  London  Hospital. 

Tuesday,  June  6,  9^  r.M.  The  Park  Chapel, 
Grove-street,  Camden  Town,  was  found  to  be  in 
flames.  This  chapel,  built  for  the  Independents  in 
1844,  was  of  large  dimensions,  and  substantially 
constructed.  The  fire  ran  through  the  edifice  with 
surprising  rapidity.  On  the  arrival  of  the  brigade 
and  West  of  England  engines,  the  supply  of  water 
was  fbund  to  be  wholly  inadequate  to  their  require- 
ments, barely  sufficient  being  obtained  to  work  two 
engines.  The  contents  of  the  chapel  were  entirely 
consumed 

Friday,  July  28,  4)  a.m.  Messn.  Lawfbrd  and 
Westrupp,  millers  and  ship  biscuit  baken.  New 
Crane,  Shadwell,  Wapping.  When  Mr.  Mackay 
arrived  with  the  Brigade  engine  from  Welldose- 
sqnare,  the  fire  was  raging  in  the  upper  floor  of  the 
building,  and  the  hose  being  led  up  to  the  floor 
below,  a  bold  attempt  was  made  to  arrest  the  pro- 

Sress  of  the  flames.  The  effort  would  most  likely 
ave  been  successful  bnt  for  the  giving  way  of  the 
floor  above,  which  fell  with  a  tremendous  craah, 
burying  two  of  the  Flie  Brigade,  named  Piercy  and 
Handcock,  In  the  rains.  Mackay  himself  was 
knocked  down,  and  got  out  much  hurt.  Engines 
from  the  other  sUtions  of  the  Brigade  and  West  of 
Enghind,  as  also  the  powerAiI  floating  anclne,  befaig 
brought  to  bear  upon  the  building,  tBe  fire  was  at 
length  subdued  and  the  rnlns  entered.  Alter  se ve- 
nl  nours'  exertion  In  getting  through  the  mass  of 
ruins  and  heavy  machinery  whkh  Interposed,  the 
lifeless  bodies  of  the  two  men  were  found.  They 
were  lying  some  distance  Atom  each  other,  and  in 
such  a  position  as  to  induce  a  belief  that  they  knew 
their  duiger,  and  were  endeavouring  to  escape  from 
it.  At  the  coroner's  inquest  held  the  day  following, 
Mr.  Fogo,  foreman  of  the  eastern  district  of  the 
Brigade,  stated,  thai  on  arriving  with  his  engine  at 
the  fire,  he  found  two  engines  at  work  (to  one  of 
which,  (Wellcl6se-square,)  the  deceased  were  at- 
tached. He  followed  the  hose  up  to  the  second 
floor,  and  haOed  the  men,  when  Mackay  answered, 
"  all  right*  He  then  returned  to  the  street  to  give 
some  necessary  orden,  when  the  floor  fell  in.  From 
the  appearance  of  the  building,  and  not  knowing 
the  immense  weight  of  machinery  with  which  the 
nppcr  floor  was  loaded,  the  men  thought  themselves 
In  a  secure  position,  and  so  did  he:  he  conld  not 
attach  blame  to  any  one.  The  cause  of  the  fire  was 
attributed  by  the  firemen  to  friction  of  the  machi- 
nery :  but  the  ownen  disputed  this,  because  the 
mills  ceased  working  at  6  o'clock  on  Thursday 
cvenhig,  and  the  fire  did  not  break  out  until  after 
4  o'clock  on  Friday  morning.  The  Jury  eventuaUy 
returned  a  verdict  of  "  acddental  death  while  en- 
gaged In  extinguishing  the  fire;  but  how  tiieflre 
was  caused,  there  was  no  cvWenoe  to  prore." 

In  reply  to  a  question  put  by  the  foreman  of  the 
Jury,  Mr.  Braidwocd  said,  "  the  widows  of  firsmen 
were  not  allowed  pensions.  Formerly  tker  were ; 
tat  It  led  to  tuch  abuse  and  Immcrslityr  that  the 
Insurance  companies  disoontinaed  the  pnotka."* 


atorlaa 
tory 


•  AsMr.BraidwooddldnotBpaak  fromhJattwnac- 
perlence,  It  is  to  be  hoped  he  has  been  mlalnlbrmed. 
But,  if  any  euoh  Instance  of  **immormMjr  ^  «^ 
iceord,  prclwbly  It  may  have  originated  In  the  pca- 
alon  having  been  aooompanled,  (aa  Is  too  frequanay 
Um  eaae,)  with  the  aiUtSHT  aad  unnatural  condi- 
tion of /cf/dilart  ea  rsHMrHiVe/  The  maaacera 
of  tha  IdDdca  flia^aflae  BstaUlahinaBt  subse- 
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On  W^Btidty  iftaiBOon,  the  remains  of  Pierey 
nd  Handcoek  were  interred  In  the  ehuitbyard  of 
8t.  Geoige^s  in  the  Beet,  whh  all  the  uaual  marks 
of  reepect  from  their  eomrades  and  offieen,  who 
moet  sincerely  lamented  their  untimely  end. 

Monday,  Angnst  7, 10,  p.m.  A  most  terriflo  ex- 
ploelon  of  gas  took  plaoe  in  the  shop  of  Mr.  Loten, 
dealer  in  Berlin  wool,  No.  60,  Albany-street,  Re- 
Senf  s-park,  by  which  that  house  was  entirely  de- 
stroyed, and  every  buildinff  In  the  Immediate  vl- 
cinl^  to  the  number  of  more  then  a  hundred,  In- 
inred  in  a  greater  or  less  degree.  All  the  gas  was 
Mown  out,  leaving  the  street  to  darkness,  and  Mary 
Bentley,  aged  fliteen,  servant  to  Mr.  Loten,  who  was 
standing  at  the  private  door  of  his  hoase,  was  blown 
against  the  house  on  the  opposite  side  of  the  street 
wfth  such  violence  that  she  was  kQled  on  the  spot. 
The  wreck  of  Mr.  Loten's  dwelling  being  fired  by 
the  explosion,  a  detachment  of  the  Royal  Horse 
Ooarde.  Blue,  with  their  engine  ftom  the  adjacent 
barracks,  was  promptly  in  attendance,  followed  by 
the  enginee  of  the  Brigade,  County,  and  West  of 
England,  by  whose  Joint  exertions  the  progress  of 
the  fixe  was  sUyed.  Avery  lengthened  investiga- 
tion of  every  eircomstanoe  connected  with  this  fatal 
accident  took  place  before  Mr.  WaUey,  the  coroner, 
ftom  which  It  appeared  that  the  occupier  of  the 
above  premises,  with  his  ikmUy,  being  out  of  town, 
Um  house  was  left  In  charge  of  his  brother,  Mr.  J. 
L.  Loten,  and  Ms  wife's  sister.  Miss  Jane  Burgh. 
On  the  night  of  the  accident  the  shop  was  closed  at 
9  o'clock,  as  usual,  by  a  lad  named  Lucas,  who,  In 
drawing  the  shutters  from  their  usual  depository 
beneath  the  stsll  board,  struck  the  gas  meter  with 
«Hie  of  them,  but  was  not  consoioas  of  having  In- 
jured it.  At  five  minutes  before  10  o'clock,  a  servant 
went  up  to  the  second-floor,  and  told  Mr.  Loten 
that  supper  was  laid  in  the  back  parlour  behind  the 
shop.  Mi,  Loten  and  Miss  Burgh  accordingly  went 
down  stairs,  when  they  percelred  a  strong  smell  of 
gas,  and  on  entering  the  parlour,  Miss  Burgh  asked 
"had  we  better  not  see  where  the  gas  is  escaping 
ftom  r  Mr.  Loten  replied  "yes,"  and,  taking  a  can- 
dle, opened  the  door  leading  from  the  parlour  to 
the  shop,  on  entering  which,  and  holding  the  ean- 
dto  over  bis  head,  an  explosion  took  plaoe,  the  re- 
port of  which  was  heard  for  miles  round.  The  ser- 
vant, as  before  stated;  was  forced  across  the  street, 
while  Mr.  Loten  and  Miss  Burgh  were  blown 
through  the  back  part  of  the  house  into  the  yard, 
and  although  much  bruised  and  burned,  most  mi- 
ncolonaly  eeoaped  destruction. 

Although  many  serious  explosions  have  been  oc- 
caaiooed  by  gas,  nothing  of  the  kind,  since  its  first 
Introdaetion,  ever  displayed  such  destructive  vio- 
leoee,  or  created  so  much  havoc  and  devastation  as 
the  foregofaBig.  The  public  denied  the  possibility, 
and  many  scientific  *men  were  sceptical  as  to  the 
probabUity  of  the  comparatively  small  quantity  of 
mixed  gas  present  on  this  occasion  producing  such 
dire  reenlts.  The  witnesses  were  closely  questioned 
as  to  the  possibility  of  gun  cotton,  or  ,other  explo- 
sive compound  being  on  the  premises,  but  this  was 
satls&etQrilj  shown  not  to  have  been  the  case.  The 
shop  was  very  close,  the  previous  occupier  forget- 


qucntly  voted  a  sum  of  money  to  Handoook's  widow, 
who  was  left  without  any  family.  A  donation, 
waa  also  given  to  Mrs.  Piercy,  who  had  Just  been 
confined  with  her  second  child;  the  eldest,  a  boy 
aged  three  years,  waa  got  into  the  In/ant  Orphan 
Aamlmm,  WantUad,  at  the  election  in  November; 
and  the  infant  daughter  la  a  candidate  for  admission 
to  the  same  institution,  at  the  forthcoming  election 
in  April  next.  A  small  weekly  sum  has  been  al- 
lowed 3€rs.  Perey  nntU  the  ehQdren  an  both  taken 
pfTbac  hands. 


ting  that  A««»  air  was  as  necesiary  as  wotm  air,  hav- 
ing all  the  doors  lined  with  leather  "  to  keep  the  cold 
QUi."  Some  part  of  the  gas-meter,  or  supply-pipe 
being  broken,  the  gas  rapidly  entered  the  closed 
shop  and  became  mixed  with  the  atmospheric  air, 
and  had  evidently  attained  its  most  explosive  pro- 
portions when  Mr.  Loten  entered  with  the  candle. 

The  Coroner,  Mr.  Wakley,  informed  the  Jury 
"  that  in  order  to  comeasfisras  possible  to  an  eluci- 
dation of  the  circumstances  which  had  caused  this 
unfortunate  and  most  extraordinary  explosion,  and 
to  satisfy  the  pubUo  mind,  he  had  requested  the 
attendance  of  Dr.  Arnott,  to  give  his  opinion  as  to 
the  explosive  power  of  gas." 

Dr.  Arnott  being  sworn,  said,  "I  am  author  of 
the  work  entitled  *  The  EUmenU  of  Phgelet/ 
which  treats  upon  subjects  connected  with  the  ex- 
plosion of  gases,  to  which  I  have  directed  my  atten- 
tion. I  inspected  the  premises  and  neighbourhood 
of  Albany-street,  a  few  hours  after  the  occurrence, 
and  having  heard  the  evidence,  I  say  that  I  believe 
an  admixture  of  coal  gas  and  common  air  capable 
of  producing  such  an  explosion.  One  measure  of 
ordinary  coal  gas  requirss  ten  measures  of  atmo- 
spheric air  to  render  it  in  the  highest  degree  explo- 
sive. The  greatest  explosion  that  can  be  attained 
will  be  efibcted  by  these  proportions.  The  result 
of  such  a  mixture  would,  in  my  opinion,  be  to  in- 
crease the  volume  about  fifteen  times;  that  Is  to 
say,  a  room  containing  one  part  of  coal  gas  and  ten 
of  common  air,  would  expand  sufficiently  to  fill 
fifteen  rooms  with  the  same  mixture,  and  the  explo- 
sion of  the  whole  would  be  instantaneous.  Gun- 
powder is  nothing  more  than  gas  very  much 
condensed;  a  cubic  foot  of  the  mixed  gases  (coal 
gas  and  atmospheric  air),  was  equal  to  half  an 
ounce  of  gunpowder.  I  never  knew  of  a  catastrophe 
of  this  kind  before,  but  think  It  quite  possible  it 
has  been  produced  ftom  an  explosion  of  gas:  Oas 
ascends  to  the  top  of  a  room,  and  there  remains 
usually  at  the  top  of  the  air,  as  oU  does  upon  water, 
and  the  more  It  is  mixed  with  atmospheric  air,  the 
more  explosive  it  becomes.  The  best  means  of 
preventing  such  accidents  is,  to  have  a  ventilator 
at  the  top  of  each  room  in  the  chimney.  Gas 
aacends  almost  three  times  as  much  as  ordinary 
smoke,  and  the  draught  in  the  chlnuiey  would  be 
sure  to  carry  it  of^  inasmuch  as  a  chimney  always 
acts  as  an  air  pump."* 

After  a  very  lengthened  and  searching  inquiry, 
the  Jury  retnmed  a  verdict  that "  the  death  of  Mary 
Bentley  was  caused  by  a  mortal  ftactore  of  her 
skull,  occasioned  by  the  accidental  explosion  of  ao 
admixture  of  coal  gas  and  common  air,  In  the  house 
numbered  60,  Albany-street,  and  that,  whether  the 
said  ooal  gas  escaped  Into  the  said  shop  in  conse- 
quence of  an  accidental  blow  given  to  the  meter  or 
fittings  thereof  by  the  removal  of  a  certain  window 
shutter,  there  is  not  before  the  Jury  sufficient  evi- 
dence to  show." 
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Tuesday,  Ausost  S9.  4i  a.k.  Mr.  Clare,  teb^ 
tonist,  No.  8,  Frfair-stre6t,  Blackfrlars-road.  Mr. 
dare,  his  wife,  ftnd  Itifent  son,  were  at  the  time 
asleep  on  the  second  floor,  and,  on  beinf  roused, 
found  such  volumes  of  smoke  ascending  the  stair- 
case  as  to  cut  off  all  possibility  of  escape  in  that 
direction.  To  precipitate  themselves  from  the  second 
floor  window  seemed  the  only  alternative,  and, 
accordingly,  Mr.  Clare  tore  out  the  sash,  and  threw 
some  beading  into  the  street,  preparatory  to  leaping 
from  the  window,  when  Conductor  Wood,  with  the 
Royal  Society  "k  fire-escape,  arrived  most  opportunely 
from  the  Obelisk,  and  brought  the  fiunUy  safely 
down  with  the  machine.  The  Brigade  and  West  of 
England  nifflnes  were  soon  in  attendance,  and  the 
fire  extinguished,  being  confined  to  the  baok  par- 
lour and  shop,  which,  with  their  contents,  were 
tnuch  damaged.  The  fire  had  originated  from  a 
spark  dropped  over  night,  and  had  been  smouldering 
several  hours  when  discoTered. 

Friday,  Sept.  1,  11|  p.m.  Mr.  Conev,  sUtioner, 
&c.,  61,  Wardour-street,  Soho.  The  discovery  was 
made  by  a  police  constable,  who  instantly  raised 
an  idarm  and  roused  the  inmates,  who  were  Tery 
V  numerous,  and  for  the  most  part  asleep  In  bed. 
Aided  by  the  police  and  neighbours,  the  inmates 
effected  a  safe  retreat  by  the  private  door,  with  one 
exception.  Florence  Elisabeth  Desouch,  Mrs.  Co- 
nev's  daughter  by  a  former  husband,  bad  been  put 
to  bed  early  in  the  evening  by  Grace  Boyd,  in  whose 
charge  she  had  been  left  during  the  temporary 
absence  of  her  parents.  On  the  alarm  of  fire,  Grace 
Boyd  attempted  tc  rush  up  stairs  for  the  child ;  but 
the  police,  anxious  to  ensure  her  own  safety,  com- 
polled  her  to  leave  the  house.  She,  however,  loudly 
proclaimed  the  fact  of  the  Infant's  peril,  when  Mr. 
James,  a  respectable  inhabitant  of  Waidour-street, 
ran  for  the  fire-escape  belonging  to  St.  James's 
parish,  which  (as  he  afterwards  deposed  on  oath) 
"he  met  at  the  oorner  of  the  street,  coming  slowly 
along,  and  begged  of  the  man  in  charge,  for  God^ 
sake,  to  make  haste,  as  life  was  in  danger."  He 
accompanied  the  man  to  the  burning  building,  and 
assisted  him  to  place  his  escape,  directing  him  to 
the  second  floor  window,  oTcr  the  gateway.  The 
conductor  ascended,  and  entered  the  window,  but 
hastily  returned,  saying,  "  there  Is  no  child  there." 
The  rapid  spread  of  the  flames  prevented  fbrther 
search,  and  the  engines  having  arrived  from  the 
County  and  Brigade  stations,  were  set  to  work,  and 
the  fire  stopped.  As  soon  as  the  premises,  which 
were  seriously  damaged  throughout,  could  be  en- 
tered, Paul  Girard,  engineer  of  the  Crown-street 
Brigade  station,  ascended,  and  found  the  body  of 
the  child  lying  on  Its  back  In  the  second  floor 
flront  room,  with  its  head  towards  the  door  between 
that  and  the  back  room ;  and  he  declared  that  no 
person  could  have  passed  firom  the  front  room  to  the 
hack  without  tumbling  over  the  deceased.  James 
Duggen,  oondnetor  of  St.  James's  fire-escape  (whose 
unfitness  for  this  service  had  caused  his  discharge 
long  since  from  the  Royal  Society  for  the  protection 
of  life  flrom  fire),  on  being  sworn  at  the  inquest, 
endeavoured  to  screen  himself  by  stating  that  he 
went  into  the  window  over  ih*  skip,  not  that  over 
the  gateway  gXiUtthia  was  positively  contradicted  by 
•  number  of  respectable  Inhabitants  of  Wardour- 
atreet,  and  by  some  of  the  Jury,  who  saw  Duggen 
enter  the  very  room  in  which  the  child  was  after- 
wards found.  It  was  evident  to  all  persons  present 
at  the  inquest,  that  hb  cowardioe  had  prevented  his 
going  far  f^om  the  window.  Some  of  the  Jurors 
were  desirous  of  expressing  their  opinion  of  Dug- 
gen's  conduct,  but  were  overrnled  by  Mr.  Bedford, 
the  coroner,  and  a  verdict  of  "aooidental  death" 
was  ultimately  returned. 

Monday,  September  11, 10  p.m.  Teazer  schooner, 
St.  Katherine's  Docks.  Mr.  Kitchen,  the  principal 
fireman,  having  got  one  of  the  dockyard  engines  to 
work,  descended  into  the  forecastle,  where  he  found 
a  number  of  sails  burning,  and  the  place  so  hot  and 
ftill  of  smoke  that  he  could  not   remain  many 

seconds.     Having  suecaeded  in  extinguishing  the 


file,  he  fouBd  about  ten  MUafMrtlydMtt 
mdar  aide  of  the  deek.  aaO  whto,  tad  I 
severely  damaged,  aod  a  aatlDr  lyUurla the  fiw- 
oaatie  quite  dead  txwa,  soflbeaUon.  The  fie*  mm 
been  occasioned  by  some  uneztingulahad  tafam 
falling  among  the  sails.    An  inquest  was  held,  and 

a  verdict  of  "  Accidental  death'^rttwawl.    

Saturday,  Septembar  16,  2iA.M.    No.i5,  Whita- 
iiapel-road,  eooupled  by  Mr.  Watkinson  suymakar. 


chapel-road,  occupied  by  X_-   j  ,    *.. 

and  others.  The  fire  was  first  duwovered  in  tlw 
shop  by  a  private  of  the  Grenadier  Guards,  wbo 
gave  an  alarm,  and  tried  to  rouse  the  inmates. 
These  consUted  of  Mr.  Watkioson.  who  wUh 
Samuel  Taylor  Pitts,  aged  IS,  slept  in  the  firetr floor, 
while  Mr.  and  Mrs.  Pitts,  with  two  more  ehUdiOB| 
occupied  the  second  floor.  On  hearieg  the  eiy  of 
"  fire,"  Mr.  Watkinson  arote  and  shook  tho  b^y, 
tolling  him  to  "  get  out  of  the  window,  aa  tiic  boiaae 


was  on  fire."  Mr.  Watkinson  then  zan  no  stad 
and  awoke  Mr.  Pitt  and  famUv,  and  catchia|  up 
the  youngest  son,  he  descended  to  the  flrst  floor, 
and  Mr.  Pitts,  having  got  out  on  the  ahop  fnmC. 
they  passed  the  child  down  to  the  soldier.  Mia. 
Pitts  followed  down  stahw  with  her  daughter  Pris- 
oilla,  sged  8,  both  being  much  burned  by  the  firs 
raglDg  round  them ;  the  daughter  was  paaaod  out  of 
window  to  the  soldier,  and  conveyed  to  the  hoapi- 
tal;  Mrs.  Pitts,  who  had  fktnted,  waa  dropped  eut  of 
window,  and  fell  to  the  ground,  no  person  being 
there  to  receive  her.  Mr.  Watkinson  and  Mr.  Pitu 
then  descended,  supposing  all  had  escaned.  The 
Parish,  Brigade,  West  of  England,  and  Couaty  en- 
gines arrived,  but  the  burning  promisee  aooB  MX 
to  the  ground,  and  the  flremen  succeeded  In  saving 
the  a4joining  premises.  As  soon  as  the  ruins  won 
coot  enough  to  be  entered,  the  body  of  the  bof 
Samuel  was  found  among  the  ruhbiah  on  the  grouad 
floor  dreadhilly  homed  i  the  daughter  -expired 
shortly  after  in  the  London  Hospital.  On  the  Moa- 
day  following,  Mr.  Baker  held  an  Inquest  oa  the 
two  unfortunate  suiforers,  when  the  Jury  rotaraod 
a  verdict  "that  the  deceased  died  Drum  hoiaa 
received  at  the  house,  No.  46,  Whltcehapol-raad.hat 
how  the  house  caught  Are  there  is  no  ovidoaeo  Co 
show." 

Thursday,  September  t8,  M  a.m.  The  ••  Aofel 
and  Trumpet"  pubUc  house,  No.  S8,  Kinc-etzool» 
Bloomsbury.  The  alarm  of  "  fire,"  was  ^eedllly 
reiponded  to  by  the  arrival  of  Cooductor  Citamnaa 
with  the  Royal  Society's  fire-escape  ftmn  Hart- 
street.  Upon  hU  reaehimr  the  spot  bo  Ibiiad  tho 
lower  part  of  the  bouse  inlUMaos,  and  all  cooaiaBBi- 
cation  by  the  stairs  cut  off;  the  Inmates,  six  in 
number,  were  collected  at  the  first-floor  window, 
and  the  police  were  entreating  them  to  wait  the 
arrival  of  the  flre-escape ;  with  the  aid  of  the  poUoo 
the  conductor  brought  them  all  down  safely.  Ea- 
glnes  from  the  Parish,  Brigade,  and  West  of  Eng- 
land stations  hastened  to  the  spot,  and  the  Are  waa 
speedily  extinguished,  but  not  untU  tho  bar-par- 
lour was  burned  out,  and  the  stock,  utensils,  and 
bar  fittings  very  seriously  damaged. 

Monday,  October  S,  Si  a.m.  Vaolt  beneath  fbo 
Wesleyan  Chapel,  Liverpool-road,  Isliagtoa,  aaod 
as  a  broker's  store.  The  Islinoton  engine  was 
quickly  on  the  spot,  and  a  plentiful  supply  of  water 
obtained  from  the  New  River  mains.  A  gallant 
effort  was  made  by  Mr.  Brown  (the  ongteo-keopor) 
to  enter  the  vault  and  attack  the  fire  at  close  anar- 
ters,  but  the  flames  having  penetrated  through  tho 
floor  above,  seized  the  chapel  fittings,  aad  laa 
through  the  whole  building  like  wildfire.  The 
Brigade,  West  of  England,  aad  Coanty  OBglaca 
rapid  iy  reached  the  spot,  and  torrenu  sT  water 
were  poured  into  the  chapel,  but  without  avail,  tbe 
flames  raging  until  nothing  but  tho  hare  walla 
remained.  So  intense  waa  the  boat  thrown  ont  hf 
the  burning  mass,  that  the  adjacent  bolldings  waio 
for  a  long  time  in  imminent  peril,  aad  were  only 
saved  from  destruction  by  the  exertioos  of  tho  llrO' 
men,  some  of  whose  clothes  wore  burned  te  plecca, 
and  seme  of  the  flro^ngines  sevorely  scoietaaA. 
While  the  flremen  were  thus  busily  engiged,  |  -  "- 


Lomow  FIftSf  IK  1848. 


251 


AiSM  iMT«d  df  a  swlevs  Are  irhkh  broke  oat  at 
Ma.m.,  in  the  veil-known  Shooting  Gallery,  417, 
Bfrand,  and  wat  not  extlngnlshed  ontil  the  pre- 
mises had  been  almost  destroyed. 

Saturday,  October  28,  1 J  a.m.  Camberwell  was 
again  the  scene  of  another  destructlye  conflagration, 
wUdi  eemrneneed  in  the  hmer  part  of  a  house 
occupied  as  the  offices  of  Mr.  Fleming's  brewery. 
Almost  as  soon  as  dJbcovered,  the  fin  communis 
eated  to  the  brewery  and  to  several  adjoining 
buildings.  Engines  from  the  stations  of  the  Brigade, 
If  est  of  England,  and  County  Fire  Offices  reached 
the  spot  as  quickly  as  the  distance  would  permit; 
bat,  unfortonately,  the  supply  of  water  afibrded  by 
the  Yauxhall  main  was  wholly  inadequate  to  the 
requirements  of  the  occasion,  and  the  fire  could 
not  be  mastered  until  the  brewery  and  two  adjoin- 
ing buildings  were  burned  to  the  ground.  The  gra- 
nary aiMl  stable  of  Mr.  Branch  were  also  destroyed, 
and  two  horses  burned  to  death,  and  several  other 
premises  very  severely  damaged. 

Thursday,  November  SO,  H|  p.m.  Mr.  Powell, 
optician.  No.  113,  Gray's-inn-lane.  The  moment 
the  fire  Ti  as  discovered,  an  alarm  was  given,  and 
the  street  door  broken  open,  when  five  persons 
(lodgers)  rushed  out  in  their  night  clothes.  Mrs. 
Powell  was  at  work  in  the  first  floor  (tout  room,  and 
on  discovering  the  fire  rsging  below,  she  ran  to  the 
back  room,  where  her  diildren  were  sleeping,  and 

Gt  then!  out  of  the  window,  being  assisted  by  a 
Iger's  daughter,  named  Cullen,  who  behaved  most 
heroically.  The  second  floor  back  room  was  occu- 
piMt  by  a  young  married  couple,  named  Thackeray ; 
on  the  Jlrst  alarm  of  fire,  the  husband  escaped 
into  the  street,  but  not  seeing  his  wife,  he  returned 
to  his  room  to  try  to  save  her.  The  biiilding,  which 
was  very  old,  eonsisted  of  front  and  back  rooms, 
with  a  square  well  staircase  between,  enclosed  by 
brick  walls;  the  flames  having  seized  the  staircase, 
cat  off  all  communication.  On  regaining  his  room, 
poor  Thackeray  found  escape  impossible,  and  pre- 
cipitating himself  outof  window, he  fell  into  the 
encloced  yard  at  the  rear  of  the  premises.  The 
Royal  Society's  escapes  firom  Hatton  Garden  and 
Bedford-row  were  promptly  brought  to  the  spot 
by  Conductors  Sunshine  and  Chrlstlanson,  who 
were  toM  a  child  renaained  in  the  third  floor 
front  room  :  on  searching  the  room,  which  was 
portly  in  flames,  it  was  found  void  of  inmates, 
and  the  conductors  were  then  directed  to  the  roof, 
bat  with  no  better  succeM.  Conductor  Eyles,firom 
Bridge-street,  BlacklfTiars,  having  arrived,  he  pro- 
eeadcd  to  the  back  of  the  burning  premises,  where 
he  foand  Mr.  Thackeray  lying  in  the  yard,  and  his 
clothes  bomtng.  Eylea  having  thrown  himself 
into  the  yard,  called  for  a  rope,  which  being  low- 
ered, he  made  it  fast  to'  Thackeray's  legs,  and  he 
w«a  drawn  up  through  a  narrow  window  of  an 
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adjoining  house,  and  taken  fo  Kiilg't  Oolkge  Hos- 
pital, where  be  shortly  after  expired,  having  frac- 
tured the  base  of  the  skull.  The  Brigade  and  West 
of  England  engines  were  promptly  In  attendance, 
and  the  flre  extinguished.  On  entering  the  second 
floor  back  room,  the  flremen  found  the  body  of  Mrs. 
Thackeray  lying  on  the  floor,  sufibcated;  but  not 
much  burned.  Inquests  were  held  upon  the  bodies 
by  Mr.  Mills  and  Mr.  Bedford,  and  terminated  in 
verdicts  of  "accidental  death."  At  both,  great 
praise  was  given  to  the  fire-escape  conductors  for 
their  exertions.  A  large  sum  of  money  was  ulti- 
mately subscribed  for  the  benefit  of  the  poor  persons 
who  lost  their  all  in  the  fire,  snd  for  rewarding  the 
girl,  Cnlleii,  and  fire-escape  conductor,  Eyles,  to 
whom  jS5  was  awarded  for  his  meritorious  exer- 
tions. 

Friday, 'December  15,  i  a.m.  The  cellar  of  No. 
S,  Ruflbrds'-bulldings,  High-street,  Islington,  oc- 
cupied by  Mr.  Heeks,  basket-maker.  The  rest  of 
the  bulldUng  was  in  the  occupation  of  Mr.  Brown* 
cofiEee  shop  keeper,  who,  with'  his  wife  and  three 
children  were  sleeping  in  the  second  floor.  A  vast 
body  of  smoke  rolling  up  the  stairs  prevented  their 
escapo.  On  alarm  being  given.  Conductor  Wilson, 
with  the  St.  John-street  escape,  closely  followed  by 
Conductor  Short,  with  the  escape  from  Islington- 
green,  were  on  the  spot  remarkably  quick ;  finding 
the  fire  asoending,  and  several  persons  at  the  second 
floor  window,  the  conductor  raised  his  escape,  and 
brought  down  flve  persons  in  safety,  consisting  of 
Mr.  and  Mrs.  Brown  and  their  three  children,  Mrs. 
Brown  being  in  an  insensible  state. 

The  prompt  arrival  of  Mr.  Brown  with  the  Isling- 
ton engine,  and  its  judicious  application,  confined 
the  flames  to  the  cellar. 

Wednesday,  December  17,  3^  a.u.  Mr.  Qnlna, 
carpenter.  No.  8,  Tennis-oourt,  Middlebrow,  Hol- 
born.  The  flre  broke  out  among  a  quantity  of 
shavings,  tbd  heat  and  smoke  from  which  prevented 
the  escape  of  the  inmates.  Conduotor  Chrlstf  anson, 
with  the  Bedford-row  aooape,  upon  his  arrival, 
having  found  the  cellar  on  fire,  took  the  short  lad- 
der, and  entered  the  first  floor  back  room,  which, 
having  Marched,  he  then,  amid  much  smoke,  as- 
cended the  second  floor,  and  finally  discovered  two 
persons  in  bed,  nearly  suffocated ;  assisted  ia  get- 
ting them  out  of  the  window,  and  with  the  aid  of 
Conduotor  Sunshine,  who  also  attended  with  the 
Hatton-garden  escape,  brought  a  third  person  out, 
(a  female  much  intoxicated,)  who  was  quite  unable 
to  have  escaped  without  such  assistance.  The 
prompt  attendance  of  the  Brigade  engines  from 
Farringdon-street,  and  Holbora  stations,  happily 
arrest^  the  progress  of  the  fire,  which,  from  the 
closeness  of  the  locality,  at  one  time  led  to  serious 
apprehensions  of  extensive  mischief. 

during  the  past  year  haa  been  as  foUoWi  i 


Monday. 

fiieeday. 

Wednesday. 

Thonday. 

Friday. 

Saturday. 

Sunday. 
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123 

«5 
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Ill 
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Thdr  diatribtttioii  thronghoat  the  day  and  night  haa  been  in  the  following  proportloas : 
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hour. 

Second    Third 
hour.     hour. 

Fourth 
hour. 

Fifth 
hour. 

Sixth 
hour. 

Seventh 
hour. 

Eighth 
hour. 

Ninth 
hour. 

Tenth 
hour. 

Eleventh 
hour. 

Twelfth 
hour. 

A.H. 

52 

51 

44 

24 

2« 

16 

11 

16 

9 

8 

28 

19 

P.M. 

20 

18 

22 
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1  " 

80 

38 

86 

65 

71 

i 
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62 

54 
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The  following  list  flhows  the  ooea- 
pancy  i^.  the  premises,  ^ith  reference  to 
those  portions  ot  them  in  which  the  fire 
originated;  thereby  illustrating  the  com- 


parative liahility  to  accident  by  fire  of 
varioos  trades  and  manufactures,  as  com* 
pared  with  private  dwellings  : 


OocupatioB. 

TotaUy 
Destroyed. 

Seriously 
Damsged. 

Slightly 
Damaged. 

TotsL 

Apothecaries 

1 

. . 

•  • 

i' 

•. 

r 

•  • 

•  • 

2 

•  • 

i* 

2 

1 
1 

•  • 

1 

2 
«• 

•  • 
« • 

. . 
1 
1 

•  • 

• . 
*. 
2 

•  • 

•  • 

. . 

..    10 
15 

• . 

•  • 

•  • 

3 

9 

1 

6 

13 

ii 

•  • 

is 

12 

•  . 

14. 
2 

•  a 

•  • 

7 

Bakers 

17 

Basket-makers ..^ 

fieerahops 

19 

Brewers 

10 

Brokers  and  Clothes  Salesmen 

Briekmakers 

12 

Builders 

Cabhiet-makers.. 

17 

Cane  Dyers  

Carpenters  and  Workers  in  Wood  .... 
Cart  Grease-maker 

35 

Chandlers 

19 

Chemical  Laboratory    

Chicory  Roaster , 

Churches  and  Chapels 

• 

Coach-makers «,,,  .... 

Coals  and  Coke,  Dealers  in 

Coooa.nat  Fibre  Manufacturer   

Coffee-shops  and  Chop-houses 

Coopers , 

11 

Cork-cutter .....!',! 

Com  Chandler 

Curriers  and  Leather-dressers 

Drapers,  Hosiers,  and  Meieers 

Druggists,  wholesale 

25 

Eating  Houses , 

Farming  Stock  .•••••••     . , 

Feather-dresser., .' !.'  \\[[ 

Fdt-monger 

Firework-maker    > 

FUx-dresser    ...«• 

Floor-doth  Manufticturer    •••.•••••• 

Furriers  and  Skin  Dyers  •  • 

5 

GuWorks    • 

2 

Glass-blowers  

Glue-makers •••• 

1 
11 

5 

Grocers , ,.,, 

Hat  Mannfiusturers 

HorM-hair  Merchant 

Hotels  and  Club-houses 

1 

5 

Japtnners  -••.«.<i««  .«««•« 

1 

• 
Lamp-bladk  Maker 

1 
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Occnpatioiit 

Totally 
Destroyed. 

Seriously 
Damaged. 

Slightly 
Damaged. 

Total. 

•  • 

•  • 

•  • 
■ . 

1 
3 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

• . 

1 
. . 
1 

•  • 
2 

•  • 

•  • 
•• 
1  . 

•  • 
1 

2 

1 
2 
5 

1 

8 

• . 

•  • 
1 
3 
2 
1 

53 
1 

•  • 

.  • 
2 

19 
16 

5 
3 

4 

• . 

i* 

5 

1 

3 

• . 

i' 

225 
3 

4 

1 
3 

30 

1 

2 

1 
4 
1 
•  • 
1 
8 
*•• 
• . 
• . 

4 
3 
1 

1 
1 
1 
3 
6 

8 
5 

1 

.  • 
24 

. . 
4 
1 

5 

•       4 

Murine  Stores,  Dealer  in 

6 

Mettrees-maker    «. 

1 

MiUfl,  Steam  Flour 

2 

Mnalcal  Initnunent-makeri. .  •  • 

5 

Mustard  Manolkcinrer 

2 

Oil  and  Colonrmen 

13 

Paper •stainert  ••••••••••••• 

Ptestryeooki  and  Confecdoners 

Pawnbrokeri  •••••••••• ••••••• 

Plnmbera,  PainterB,  and  Glaziers   .... 
Printers.  Letter-nress  ....•..••..... 

Ditto,      Copper-plate 

PriTste  Dwellings 

279 

Public  Buildings 

PabUc  PUuM  of  Resort,  not  Theatres. . 
R»g  Menshants. 

Railways 

Sailmakers    ....••••••.••..•••••.• 

Sale  Shoos  and  Offices. 

52 

SaeksMkers  •••« •••••• 

Saw-mills,  Steam 

Scnm-boilers 

Ships 

Ship-bnilclers  

Ship  Chandlers.  ;.....••...•..••••• 

Soot  Meiehant •.••••••••• •••• 

Stables 

14 

Starch  Mannfactnier   ...•••. 

Straw-bonnet  Makers  ....•••...•..• 

Sugar  Refiners 

Tailors. . .  •  • «..••...••.. 

TaUow  Chandkrs  and  Mdters    

Tanners.  • 

Tananlin  Mannfiujtnrers ...■ 

Theatre  ••  •.... ...« 

Timber  Merchants .....••■■ 

Tinmen,  Brsziers,  and  Smiths 

Tobacconists .■■•■•■•• 

12 

Under  Repair,  or  Building 

10 

Unoecnpi^  ,'. ,..." 

VMmMh  Mannfaetnrers  ..••.......«. 

THTtqalkTS,  Licensed •  • . .  t  t 

42 

WmAAxnr  Manufacturers  .........f 

Ditto,                Foreign  Fancy 

WesTen , 

S64 
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Occapations. 

Totallj 
Destroyed. 

Seriously 
Damaged. 

Slightly 
Damaged. 

ToUl. 

Wearera,  Wire . . . . , 

•  •  ■ 

•  • 

•  • 

2 

I 
6  . 

1 

1 

Wine  and  Spirit  Mcrchanta 

6 

Workshops,  no  Hazardous  Goods  or 
Processes , 

3 

Total 

27 

269 

609 

805 

The  causes  of  fire,  as  far  as  they  could  . 
be  satisfactorily  ascertained,  ap^near  to 
have  been  as  follows : 
Accidents  of  varioas  kinds,  for  the  most 

part  unforeseen,  and  unavoidable  . .  5 

Apparel,  ignited  on  the  person 7 

Bleaching  straw   1 

Candles,  various  accidents  with  ......    125 

— ,  ignited  bed  curtains 61 

*'                           window  curtains  ....  51 

Carelessness,  palpable  instances  of. . . .  22 

Charcoal  fires 2 

Chemical  experiments 2 ' 

Children  playing  with  fire 9 

candles 3 

■         — —  Inoifer  matches*  7 

Cinders  put  away  hot «  5 

Coppers  improperly  set 2 

Dog,  and  cat,  upest  linen,  &c 2 

Drunkenness 3 

Fire  sparks 63  ' 

Fireworks,  selling  of  1 

Fines,  defective  and  overheated 27 

'                                       in  next  house  6 

,  blocked  up 6 

,  foul,  ignited 17 

Friction  of  machinery 2 

Fumigation,  incautious 4 

Furnaces 16 

Fusees  ignited  by  heat  of  the  sun 1 

■        friction  in  drawer  .. .  1 

dropped  down  area. .  1 

Gas,  escape  of  from  defective  fittings..*  39 

—,  aoeideats  in  lighting 7 

— ,  left  burning  too  high 15  ' 

— ^,  fittings,  repairing • 3 

■^•',  stove.  .•.••••••.«•  • 1 

Hearths,  defective 4 

»,  fires  kindled  upon 4 

Japan,  boiling  of 1 

Lunps,  oil 2 

yDaphtha 1 

Lightning 1 

Lime,  slaking 5 

Lfaien,  drying  or  airing  before  fire. ...  36 

lAdfer  matefaes,  making  of 4 

^1  using. 13 

,  ignited  lyftiotion  in 

drawer  •« ••  ft 


Ovens,  overheated •  • . «       2 

Pitch,  tar,  and  tallow,  boilini^  of 10 

Sealing-wax,  making  of 

Sewing  in  bed 

Shavings,  loose,  ignited , • 2! 

Soot  put  away  hot 

Spirits  thrown  on  fire,  in  misfeske,  for 

water «... 

Spontaneous  ignition  of  lamp  UaoIc  .  • 

of  greasy  rags  .. . 

•  of  sawdust  and  til 


--  of  signal  lights  . 


Steam  boiler,  heat  of 

Stoves,  defective  and  overheated 23 

— — in  next  house 

-,  improperly  set 

,  drying.... 

iPipe 

i— .,  ironing • • « • 

.,  muffin 

Suspicions 1 

Tobacco,  unextinguished 3; 

Turpentine,  various  accidents  wiUi 

Wilful  25 


767 
Unknown 38 

805 
From  the  forecoinff  it  will  beaeeil  thnt 
<«  the  safest  of  all  lights,"  Gas,  has  been 
productive  of  considerable  mlsohief.  In 
addition  to  the  fatal  aeeident  in  Albany* 
street,  which  I  have  fully  notioed.  name* 
roQs  other  explosions,  attended  with  eon- 
siderable  personal  injury,  and  the  destruc- 
tion of  much  proper^,  have  oeeurred 
within  the  last  twelve  months  in  the 
metropolis.  As  gas-fittings  beoome  di- 
lapidated by  age,  p^reat  attention  is 
required  to  guard  apunst  the  oeeurrencea 
of  aeeident:  unfommately.  however, 
we  find  quite  as  many  aoeidenis  tdke 
plaoe  with  new  fittings  as  with  M,  There 
b  no  rule  without  an  ezoeption,  and  some 
ffas-fltters  are  rery  Intelligenfy  well-in- 
fermed  men^  but  die  muority  of  them 
are  Teryfitf  below  the  mark.  Atareoenl 
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iaqneit,  after  %  hM  irt,  a  shofHieeper 
stated,  that  gas  escaped  thnragfa  a  screw- 
hole  in  the  counter  j  upon  sending  for 
his  gas-fitter,  he  said,  ^' Oh,  pot  a  bit 
o*  putty  into  it  I  '*  The  consequence  of 
the  puttying  process  appears  to  have 
been,  that  the  gas,  which  escaped  from 
tk§  pipe^  being  no  longer  able  to  get 
up  through  the  counter,  accumulated 
beneath,  and  being  ignited  hj  a  light 
taken  into  the  shop  bj  a  child,  caused 
the  destruction  of  the  premises  and  the 
death  of  two  persons. 

The  culpable  practice  of  throwing 
about  the  uneztinffuiBhed  remains  of 
cigars,  tobacco,  and  the  fusees  now  so 
much  ttsed  for  lighting  them,  has  been 
prodoctiye  of  terr  great  annoyance  ;  on 
several  occasions  it  has  led  to  the  destrue- 
tkm  of  muoh  valuable  property,  involv* 
ing  ha  one  case  a  loss  or  life,  and  placing 
aawr  more  lives  in  jeopardv. 

The  most  lamentable  circumstance, 
however,  which  stands  conspicuous  in  the 
oanses  of  fire,  Is  die  large  number  which  are 
known  to  have  been  wiffuUy  occasioned, 
for  the  purpose  of  defrauding  the  insur* 
aoee  companies.  It  is  a  very  common 
ooeurrence  for  individuab  to  endeavour 
to  turn  an  accidental  fire  to  the  best 
accounL  by  making  an  excessive  claim 
npon  the  insurers ;  but  unfortnnatelv 
too  many  ^rsons  cannot  wait  fbr  a  god- 
send of  thb  sort,  and  find  themselves 
under  the  necessity  of  "  helping  them" 
selves  *'  by  a  "  flare-up."  When  a  krge 
showy  concern,  rfumituro-mart,  for  in« 
stance,)  filled  with  trashj  and  worthless 
stock,  fails  to  make  a  satisfactory  return^ 
it  is  consigned  to  the  Insurance  Com* 
nany  at  a  large  figure,  which  is  no  sooner 
done  (tlie  policy  often  undelivered)  than 
somehow  or  other  a  fire  breaks  out, 
without  any  apparent  cause,  on  every 
Jhor  at  <mee,  and  notwithstanding  every 
thing  has  been  well  wetted  (with  iurpen^ 
ime)  the  whole  is  consumed. 

The  immunity  with  which  this  crime 
is  perpetrated,  renders  it  of  frequent 
and  increasing  occuri'ettee.  If  the  ease 
is  a  very  gross  one,  and  the  proofs  pal« 
pnUe  and  eonvineing,  the  Insurance 
Company  may  refuse  payment,  but  it 
most  be  a  very  clear  ease  indeed  upon 
which  they  venture  into  Court  If  the 
natter  wul  not  do  to  be  left  to  '<  the 
glorions  uneertaintv  of  the  law/'  a  com* 
nromise  is  effected;  a  claim  of  600^ 
Mag  met  by  an  oftr  to  pay  ISOLf^ 


or  a  claim  of  fiOOt  by  an  cObr  of  Ml. ; 
both  of  which  sums  I  have  known  to 
have  l>een  gladly  taken ! 

For  the  crime  of  ars&n^  even  when 
accompanied  by  mtitder,  there  is  mo 
PBO8BC0T6K.  Mr.  Payne,  the  coroner, 
who  has  been  most  indefatigable  in  hold* 
ing  courts  of  inquiry  into  all  the  eases 
of  suspicious  fires  within  his  district, 
recently  made  a  public  oompldnt  of  this 
state  of  things,  remarking  "  that  it  wis 
of  little  use  for  him  to  take  the  pains  of 
investigating  a  case  and  detecting  the 
guilty  party,  if  there  were  no  person  to 
prosecute  afterwards."  Mr.  Payne  com- 
plained, that  he  was  not  snpporirted  by 
the  Insurance  Companlef  /  but  I  think  a 
little  reflection  would  convince  the  worthy 
coroner  that  there  sre  many  reasons  why 
the  Insursnce  Companies  cantiot '  tdce 
upon  themselves  theofllce  of  public  pro- 
eeeutor  in  case  of  armm.  In  a  ekril  aetioH^ 
it  is  admitted  on  both  sides  to  be  a  ques- 
tion ot£e,d.\  but  in  a  criminal  eaurt,  a 
proeeontion  upon  mor(d  grounds  would, 
m  nine  cases  ont  of  ten,  be  attributed  to 
pecuniary^  matiees  by  a  clever  **  counsel 
for  the  defendsnt,'*  and  jnsdce  be  de» 
fieated.  Mr.  Payne's  remarks  upon  the 
occaaion  referred  to  being  seen  by  a 
public-spirited  magistrate,*  ne  took  upon 
nimself  to  order  the  police  to  arrest  and 
prosecute  the  offenders.  And  thus  it 
ought  to  be  in  all  cases.  If  I  go  into 
a  house,  and  paieom  m  cut  the  throats  of 
five  individuals,  all  the  machinery  ot 
police  is  in  the  most  active  requiaition ; 
but  if,  (as  in  a  recent  case,)  I  set  Are  to 
the  house,  snd  suffocate  or  bum  the  in- 
matea,  no  notice  is  taken  of  the  matter  ! 

Recent  occurrences  demonstrate  the 
necessity  for  some  legishtdve  enactment, 
by  whicn  this  defect  in  our  laws  may  be 
remedied. 

The  nnmber  of  chimneys  on  fire  re* 
(Borded  in  these  reports  forms  bnt  a  very 
small  portion  of  those  which  have  been 
attended  by  the  firemen  \  only  those.  In 
fsct,^which  were  represented  as  '*  houses 
on  fire,**  and  caused  a  mra  out  ^  a 
number  of  men  and  engines,  suited  to 
that  contingency.  But  even  the  whole 
number  attended  by  the  firemen  do  not 
form  a  tithe  of  the  total,  such  accidents 
being  fully  as  frequent  as  ever :  they  are, 
however,  less  mischievous  in  their  con- 
sequences than  heretofore,  arising  in  a 

*  Mr.  Cottfngludii. 
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great  measure,  no  doubt,  from  the  better 
coDBtruetion  and  uninjured  st€Ue  of  our 
chimneys.  When  fires  do  occur  in  chim- 
neys, it  invariably  turns  out  that  it  is  not 
attributable  to  imperfect  cleansing,  or  to 
the  circumstance  of  any  inability  in  any 
purticular  machine  to  effect  the  cleansing, 
out  solely  to  the  fact  that  cUannng  has 
been  entirely  neglected. 

In  spite  of  the  tardy  interference  of 
the  legislature,  which  nas  been  granted 
to  the  unwearied  importunities  of  a  few 
beneyolent  individuals,  the  elimbing  sys- 
tem is  not  yet  extinct.  A  fellow  named 
Watts  may  be  seen  prowling  about  the 
parishes  of  St.  Luke's,  Clerkenwell,  and 
Islington,  followed  by  a  poor,  emaciated 
child,  apparently  not  more  than  ten  or 
eleven  years  of  age,  who  is  made  to 
climb  the  chimney  of  any  person  brutal 
enough  to  require  it.  Perhaps  house- 
keepers are  not  aware  of  the  penalty  to 
which  this  practice  makes  them  liable; 
for  their  Information,  therefore,  I  beg  to 
observe,  that,  by  the  Act  Srd  and  4th 
Yict.,  c.  85,  it  was  enacted  that  *'from 
and  after  the  first  day  of  July,  1842,  any 
person  who  shall  compel^  or  Jcnowingly 
aUow  any  child  or  young  person,  under 
the  age  of  twenty-one  years,  to  ascend  or 
descend  a  chimney,  or  enter  a  flue,  for 
the  purpose  of  sweeping,  cleaning,  or 
coring  the  same,  or  for  extinguishing 
fire  therein,  shall  be  liable  to  a  penalty 
of  not  more  than  ten  pounds,  or  less  than 
five  pounds."  One  htdf  of  which  penalty, 
costs,  and  charges,  is  to  be  paia  to  the 
informer,  the  other  half  to  tne  poor  of 
the  parish. 

At  a  coroner's  inquest,  held  in  the 
Board-room  of  the  Holbom  Union,  on 
the  2nd  of  Dec.  last,  Mr.  Mills,  the 
deputy  coroner,  asked  Mr.  Braldwood  if 
it  was  true  that  the  parochial  authorities 
of  St.  Andrew's,  Holbom,  had  refused 
to  pay  the  parliamentary  rewards  to  the 
firemen,  for  early  attendance  with  their 
engines  at  fires  in  that  parish  ?  Mr.  Braid- 
wood  said  they  had  for  some  time  so 
refused.  Several  of  the  jury  expressed 
themselves  most  indignant  at  the  con- 
duct of  the  authorities,  and  said  it  was 
not  the  wish  of  the  inhabitants  that  the 
rewards  should  be  withheld.  Proceed- 
ings have  since  been  instituted  on  behalf 
of  the  firemen,  and  a  most  important 
question  raised,  the  nature  of  which  will 
be  miderstood  b;^  the  following  extract 
from  the    Morning   Chrcmde  of  Jan. 


25th,  1849,  bdng  an  aocoont  of  the  pro- 
ceediiigs  in  the 

BAIL  COURT, 
[Sittings  in  Banco,  before  lir.  Juitice  Ede.] 

XX  PARTS  LODSK. 

Mr.  Huddlettone,  In  the  case  of  ThomM  Loder, 
a  member  of  the  Fire-brigade,  applied  for  «  mle 
calling  upoa  Boyoe  Combe,  Esq.,  one  of  the  me- 
tropolitan magistrates,  and  Messrs.  Price  and 
Sweeney,  churchwardens  for  the  parish  of  St.  An- 
drews,  Holbom,  to  show  csose  why  he  (Mr.  Combe» 
the  magistrate)  should  not  give  his  i^probation  and 
consent  to  payment  being  made  by  the  church- 
wardens of  tne  sum  of  20s.,  or  soeh  other  sum  aa 
his  worship  might  fix,  to  the  said  Loder,  for  luiTis«» 
as  eag^ine-keeper,  brought  the  second  engine,  which 
endeavoured  to  extingufsh  afire  at  the  house  of  Mr. 
Powel,  112,  Gray's-inxi'lane,  on  the  SOth  of  Novem* 
ber  last.  The  present  application  was  made  upon 
the  authority  of  the  11th  and  12th  Vic,  cap.  44;  tb« 
5th  section  of  which  empowered  the  Court  of 
Queen's  Bench  to  compel  the  magistrate,  in  ease  of 
his  refusal,  to  order  the  monev  to  be  paid  which  hia 
might  think  the  claimant  entitled  to  under  the  fAt- 
cumstances.  The  aflSdavit  set  forth  the  llMta  of 
th^  fire  having  taken  place  at  the  time  mentioaed, 
and  of  Loder  being  the  keeper  of  the  aeeond 
engine  that  had  arrived.  On  the  8th  of  January, 
Loder  had  applied  for  a  summons  to  Mr.  Combe, 
which  was  granted.  It  came  on  for  hearing  on  thio 
10th  of  the  same  month,  when  It  was  adjourned. 
On  the  16th  of  January  it  was  again  called  on, 
when  the  churchwardens  appeared  to  oppose  the 
claim.  Mr.  Combe  declined  to  mention  auT  sum 
of  monev  to  which  the  plantiffwas  entitled,  dell* 
Teriog  his  judgment  in  writing,  to  the  effect  that, 
in  his  opinion,  the  magistrates  had  no  right  to  In- 
terfere, except  upon  the  application  of  the  churcii- 
wardens;  and  in  order  that  the  party  might  have 
an  opportunity  of  taking  the  opinion  of  the  Court  of 
Queen's  Bench  upon  the  subject,  he  decided  agalnat 
such  an  application,  unless  the  churchwardens  had 
made  it.  The  application  to  the  magistrate  had  been 
made  under  the  provisions  of  the  14th  Geo.  III.,  c. 
78,  which  was  called  the  Building  Act.  The  76th  see- 
tion,  after  enacting  what  reward  ought  to  be  paid  to 
the  turncock  on  the  occasion  of  a  fire,  stated  that 
the  engine-keeper  who  brought  the  first  parUh 
engine  in  complete  order  should  be  paid  a  sum  of 
money  not  exceeding  30s.,  and  he  who  toought  the 
second  engine  should  be  rntitled  to  a  sum  not  ex- 
ceeding 20s.,  such  payments  to  be  made  by  the 
churchwardens  or  the  parish  t  and  in  ddhatt 
of  payment  thereof,  such  reward  to  be  levied  and 
recovered  Arom  the  churchwardens  or  overseers  \n 
distress  and  the  sale  of  their  goods.  The  77th 
section  provided,  that  no  reward  shall  be  apj^ed  for 
without  the  approbation  of  an  alderman  of  the  city, 
or  a  Justice  of  the  peace.  The  important  qnestkm, 
then,  to  be  decided  was,  whether  the  churchwar- 
dens or  overseers,  were  to  be  the  parties  to  put  the 
magistrate  in  motion,  or  whether  the  magistrate  had 
not  himself  the  power  of  a4)ttdicating  the  amonnt 
to  be  paid  under  the  circumstances,  upon  the  appli- 
cation of  the  claimant. 

Mr.  Justice  Erie  was  of  opinion  that  the  act  em- 
powered the  magistrate  to  award  the  sum  to  be  paid. 
It  would  be  most  anomalous  that  the  party  who 
would  have  to  pay  should  hare  the  power  of  dedd- 
itig  the  amount.  Tl\ere  waa  quite  enough  afaowa 
for  a  rule  ni»L 

Application  granted. 

On  the  SOth  January  the  matter  again  came  befoie 
the  Court,  when  I«ord  Denman  said  the  Court  waa 
of  opinion  on  the  general  question,  that  the  ma^ 
strate  was  bound  to  exerdse  a  discretion,  and  to 
declare  his  opinion  on  the  application. 

Mr.  Justice  Coleridge :  By  the  statute,  the  persoa 
who  came  first,  second,  or  third  with  an  engine,  In 
•  proper  state,  was  absolutely  entitled  te  t 
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nvmrd.  Th«  parish  offieert  were  to  be  the  lutndf 
to  pay  It.  The  act  contemplated  that,  perhaps,  if 
left  to  themselTes,  they  might  pay  too  largely  and 
carelessly,  onder  thenotloa  that  they  might  indem- 
nify themselves  out  of  the  rates ;  and,  therefore,  in 
protection  of  the  parish,  and  in  restraint  of  the  dls- 
cietloa  of  the  churchwardens,  it  enacted  that  they 
should  not  pay  without  the  consent  of  the  magis- 
trate. They  might  be  summoned  before  him  for 
that  purpose.  Here  the  parties  went  before  the 
nasfstiate,  and  the  title  of  the  clahnant  being  ftilly 
made  out,  the  magistrate  was  entitled  to  make  the 
order  upon  them. 

Mr.  JusUoe  WIghtman  said  that  the  difBoulty  of 
the  magistrate  appeared  to  have  arisen  on  the  ques- 
tion of  who  should  fix  the  amount.  The  olaimant 
was  entitled  to  something. 

After  some  discussion  as  to  whether  and  how 
the  oTerseers  and  churchwardens  could  reimburse 
themselves,  and.  after  an  intimation  from  the 
Court  that  if  they  were  not  reimbursed  out  of  the 
rales,  they  might  make  a  special  rate  under  the  14 
Oeo.  III.,  Oe  JtuU  was  wutde  absolute. 

I  have,  on  seTeral  preTious  occasfons, 
commeDted  upon  the  arbitrary  and  ineon- 
aiatent  manner  in  which  this  law  has 
been  adtniniatered.  ** The  flre'rewards," 
as  Sir  Chapman  Marshall  recently  most 
justly  observed,  "  are  not  given  as  waffea 
for  iahaur  performed^  but  as  encourage^ 
ments  to  the  men  to  hatten  to  a  fire  on 
the  first  alarm.*'  They  are  rewards  for 
promptitude  in  attendance,  and  by  the 
▼ery  nature  of  the  case,  are  sure  to  fall 
to  the  lot  of  the  most  deserving;  they 
might  very  properly  be  withheld  when 
the  hringmff  of  an  engine  is  not  followed 
by  its  useftu  application  when  its  services 
were  requirea,  although  the  law  makes 
no  stipulation  on  this  point.  The  ques- 
tion raised  through  the  illiberality  and 
obstinacy  of  the  St.  Andrew's  authorities 
was  a  most  important  one;  let  us 
hope  it  is  now,  after  being  so  fully  dis- 
cussed, finally  settled  until  a  new  Bill  is 
brought  into  Parliament  more  adapted 
to  our  present  circumstances  than  that  of 
the  14tii  Geo.  III.,  which  has  long  been 
a  dead  letter  on  the  statute-book,  and  of 
which  this  is  the  only  portion  not  yet 
repealed. 

Shortly  after  the  destructive  fire  at 
Messrs.  Bradbury  and  Co.'s,  Manchester 
warehousemen,  in  Aldermanbury,  which 
entailed  a  heavy  loss  upon  the  insurers, 
(Fuie  Fire  Report  for  1645,  vol.  xliv., 
p.  214,)  it  was  agreed  by  the  principal 
Fire-offices  to  advance  the  premiums 
upon  Manchester  and  other  warehouses, 
increasing  the  rates  with  increase  of 
dimensions,  &c.  The  tariff^  thus  arbitra- 
rily established  was  generally  considered 
to  be  ezeessive,  and  so  much  beyond 
what  the  actual  character  of  these  risks 
warranted,  that  it  gave  rise  to  great  dis- 


satisfiiction.  The  present  greatly  dimi- 
nished, and  daily  diminishing  amount  of 
loss,  by  fire,  in  the  metropolis,  taken  in 
connection  with  the  higher  rates  so  in- 
judiciously iniposed,  brought  a  number 
of  new  fire-offices  into  the  field,  which, 
being  no  parties  to  the  obnoxious  tarifi; 
found  prompt  and  extensive  support.  Of 
these,  the  Leaal  and  Commercial,  which 
was  started  by  the  Manchester  ware- 
housemen in  self-defence,  has  been  most 
successful.  The  Star,  and  more  recently 
the  National  Mercantile,  have  made 
great  progress  in  public  favour.  There 
are  at  this  time  fourteen  fire-offices  doing 
'  business  in  London  which  have  not 
adopted  the  new  tariff.*  The  effect  of 
this  competition  has  been  eo  severely 
felt,  that  at  a  meeting  of  the  monopolis- 
ing offices,  on  which  the  Sun  shone  in 
November  hut,  it  was. resolved— "That 
the  rates  adopted  on  29th  November, 
1845,  for  large  linen-dnpen'  shops  in 
London  and  several  towns  in  Ireland  be 
abandoned,  and  that  each  office  be.  at 
liberty  to  charge  such  rates  for  these 
risks  as  may  be  thought  expedient" 

It  is  to  be  regrett^  that  in  this,  as  in 
every  other  case  of  reaction,  there  is  a 
tendency  to  extremes ;  there  is  evidently 
a  disposition  to  excessive  competUiont  and 
several  very  heavy  insurances  have 
recently  been  taken  by  some  of  the 
younser  offices,  at  rates,  which,  if  the 
doctrine  of  probabilities  holds  good,  are 
likely  to  prove  very  disastrous.  As  far 
as  the  public  are  concerned,  however, 
there  is  but  little  cause  for  fear,  as  no 
one  office,  not  even  the  largest  and  most 
substantial,  will  hold  above  a  certain 
portion  of  any  particular  risk ;  the  con- 
stant practice  is  to  get  portions  of  all 
heavy  risks  guaranteed  by  other  offices, 
so  that,  in  the  event  of  accident,  the 
whole  loss  is  divided  among  so  many 
concerns  as  not  to  be  severely  felt  by 
any.  This  system  of  subdividing  losses 
is  well  understood  and  very  extensively 
practised  by  insurers. 

The  vicinities  of  Bedford,  Faversham, 
Hertford,  Lamarsb,  Lee,  Nottingham, 
Beading,  Rugby,  and  other  places,  have, 
during  the  last  year,  been  outraged  by 
the  prevalence  of   incendiarism.      The 

1>ublic  spirit  displayed  by  Lord  Thur- 
ow  in  protecting  the  district  around  his 
lordship's  estates    in  Suffolk,  has  put 

*  Not  ono  of  wMch  has  any  fifemen  or  engines. 
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a  Stop  to  the  eiil  in  that  neigbboiir- 
bood.  His  lerdflnp  bai  reeentiy  added 
Mfntrih  fttt-'eaffm  to  bis  eataUisbmeot, 
marlied,  **Lcrd  Tkurloufi  Briaade^  ims 
Hon  D.**  Tbit  elegant  maebine  baS 
been  built  hy  Mr.  Marrjweatber,  of 
Long  Aere,  as  Hgbt  as  possible,  to  be 
dra#n  at  great  speed  }oj  bis  lordsbip's 
own  oarrk^borses:  it  is  of  tbe  dea- 
erfption  Isnaerty  known  as  "  Simpkin's 
Patent  Dwwrf-enfinei^  consisting  of  two 
bme  workh^*b«rrebiin  a  single  casting, 
wfcb  a  sbort  stroke,  sapableof  deUvering 
a  fin.  jet,  upwards  of  90  feet  bigb^  witb 
ftvm  sixteen  to  twenty  men.  In  apaper 
br  Mr.  Braldwood,  read  at  the  Institotion 
of  Ciril  Engineers,  it  is  stated  that  a 
brigade  ire-engine,  with  7in.  barrels, 
deKirerlng  a  fin.  jet,  with  its  boae  and 
tools,  (I2ft  s«ctio»-bo8e,  and  240ft. 
deliverj-hose,)  weighs  21icwt  The 
stteeess  of  Mr.  Merrjweather's  endeav- 
ours, therefore,  to  combine  pmoer  and 
eorapleteness  witb  UgldneUf  will  be  appa- 
rent, when  it  is  stated,  that  the  whole 
weip[ht  of  Lord  Thvrlow's  engine,  with 
all  Its  tools  atid  apmirtenaaoes,  inelnding 
SO  feet  of  Hanooek's  patent  caoutchouc 
siietionh4iose,  and  500  feet  of  Yaueber's 
patent  eanyas  delivery -hose,  does  not 
exeoed  14  ewt  I 
Many  eoantry  gentlenien  may  desire 


to  prsleot  themselves  and  aeighboaia 
againal  ineendiary  or  aeeidental  fires  wfao 
have  not  the  means  of  doing  so  on 
a  large  seals;  to  snch  persons  ^ 
"Farmer's  Ftre-engfate **  affords  most 
eonveaiently,  and  at  a  small  eapcMs^ 
the  recjaired  nM»ns  of  secarlty.  A 
writer  in  the  Farmef*t  Magastme  Ut 
Deeenber  kst,  observes,  that  «<  it  too  fro- 
quently  lu^ppens,  on  the  breaking  out  of 
a  fire  in  agrietiUural  districts,  that  the  ia* 
habitants  become  painfnlly  oosnisant  of 
the  &et,  that  the  nearestj|fre-€fii^£K  issome 
fifteen  or  twenty  miles  distant ;  and  eves 
this,  when  obtained,  too  often  <&ap- 
points  their  hopes,  by  proving  in  a  mbwr- 
ably  inefficient  stato.  We  are  led  to  tA, 
then,  to  what  most  we  atiributo  this 
lamentable  state  of  things  ?  Partly^  per- 
haps, to  supineness  on  the  part  of  those 
who,  having  for  years  enjoyed  an  immu- 
nity from  the  visitations  of  fire,  have 
become  apathetic  ;  but  in  a  great  mea- 
sure it  may  be  attributed  to  uie  eircom- 
stance  that  fire-engines^  as  heretofiwe 
constructed,  have  been,  too  costly  in  their 
purobasef  and  required  too  much  care 
and  attention  to  keep  them  ^  working 
order,  to  come  within  the  means  of  a 
small  country  parish,  containing  as  it 
often  does,  less  than  half  a  dozen  farma. 
'*  Now  Mr.  Baddeley*s  <  Farmer's  Fim- 


engine  **  is  a  decidedly  agrieultaral  im- 
plement, and  promises  adequately  to 
supply  ibis  long^dt  desideratum.  Tbe 
above  machine  is  so  exceedingly  portable 
as  to  be  easily  eonveved  from  pisce  to 
pkce  by  one  man,  and  is  so  sim^e  in  its 


construction  that  any  person  at  a  glanee 
can  understand  and  manage  it.  All  the 
parts  are  so  constructed  and  arnmsed  aa 
to  be  fitted  for  the  roughest  work  of  a 
farm  wiUiont  any  fear  of  hyory.  The 
valves  are  of  metal,  and  not  uable  to 
derangenent;  bat  should  any  obstmc- 
tiin  oeenr,  it  oaa  be  removed  inatantlj. 
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wfllMMil  diMivWag  wmf^  tk»  wMdi% 
parts  of  the  •nfiiM*  To  MNiotrj  viikgesy 
and  to  gentlemen  whoae  establishmentB 
do  not  Teqoire  or  wamnt  the  mainten- 
anoe  of  a  more  powerful  fire-engine,  it 
m&m  muih  security  and  convenience^  as 
well  for  extingutahinff  fire  as  for  watering 
lawns  andgaraens,  inliflg  cisterns,  &c." 

The  SdNor  of  the  jBHry  Po§t  tbut  con- 
clndes  a  dMnmendafory  notice  Of  this 
d^ino}  ''ETerybedr  knows  the  im- 
Mrti00e  of  tim§  In  the  extiiiguishing  of 
ireay  and  thai  maay  a  eahanltoiis  eonfla* 
gralleii  Might  lunre  beett  rednced  to  ad 
Ins^MfiesBil  kas^  had  a  fire^ngine  been 
al  hand  attlie  moment  of  diseotery.  The 
prko  of  thta  engfa^  brings  it  witMn  the 
tmeh  of  •retj  eonsiderabla  oeeapieri  and 
aa  it  may  also  be  available  for  agrionltttral 
wet,  as  well  as  .for  extlngnisniog  flres^ 
we  ahonld  think  that  in  a  distriety  af- 
flieled  as  ours  has  been,  almeafc  every 
fiotoyard  would  be  Aimished  with  it" 

Thb  London  Fire  £sTABi.T8HiteNr» 
under  Mr<  Superintendent  Braidwood, 
and  the  district  foremen,  Messrs.  Fogo^ 
Gdf«  Stafto,  and  Henderson^  eentinttes 
to  afford  ample  protection  to  this  ox- 
tensivo  metropolis,  sad,  by  prompt  assi- 
duity, to  allay  the  well-groanded  i^ 
prehensiona  of  the  inhabitants  of  many  a 
fise-meanoed  locality.  Want  of  space 
alone  preventi  my  naming  many  oeca- 
skma  during  tho  past  year  where  their 
ezertionsdidted  universaleoillmendatloit. 

Th«  Wait  irt  Emolajid  firemen,  tra- 
der Sir*  Oonnorton,  have  maintained,  in 
all  its  integrity,  their  weli-establisfaed 
character  for  promptness  of  attendance 
and  judicious  exertion.  In  July  last,  the 
^company  furnished  their  London  esta- 
blishment with  a  splendid  new  flre- 
ei^ncy*  which  for  power,  completeness^ 
and  efliciencv  has  but  few  rivals.  This 
engine  stands  Al  in  the  metronolis«  and 
k  every  way  worthy  of  those  by  whom 
it  ia  so  well  handled.  Most  parts  of  the 
metropolis  have  witnessed  the  spirited 
eierfioos  of  this  unimio  corps,  at  present 
the  onlv  rivals  left  the  Brigade  in  Lon- 
don t  the  County  fire  office  having  tem- 
porarily suspended  theb  fire  establish- 
ment at  the  close  of  the  year. 

The  Rot  At  Socibtt  pok  THE^PaoTEc- 
Tiov  or  Live  feom  Fire  have  published 
a  short  aeeount  of  "Cases  of  Lives 
Saved,*'!  ^m  which  it  is  evident  that, 


dnriMf  the  past  year,  the  Sodiety  Itas 
proved  of  great  usefulness* 

The  uniform  success  of  the  Society's 
servants  induced  die  parish  aathorities 
of  St  George's,  Southwark^  early  in 
1848,  to  enter  into  eu  arraa^sment  for 
placing  two  fire-eaeapes  in  that  populous 
parish.  One  was  according  placed  at 
St.  George's  Church,  in  the  Borough— 
another  at  the  Obelisk,  in  the  Black- 
friars-road^ 

The  latter  station,  ifl  eompliaaee  wkh 
a  fequisition  most  numerously  and  re»* 
peetably  signed  by  the  subscribers,  haa 
been  furnished  with  a  new  and  improved 
flre-escapsy  invented  and  eonstruoted  by 
Mr.  David  Baviea,  carriage  builder  to 
the  Great  Western  Railway,  but  bettsr 
known  as  the  inventor  of  the  Bsstemsy 
Pilentmn,  and  other  fashionabk  car« 
rkges,  aawell  aa  the  patentee  of  various 
important  improvements  in  carriage 
architecture.  This  fire-escape  (the  thfard 
invented  1^  Mr«  Davies*)  k  exhibited 
in  the  engraving,  paffe  248,  which  has 
been  kindly  lent  me  for  this  occasion  by 
the  proprietor  of  the  Xom^  JObutraied 
Nmos.  The  escape  consists  of  a  main 
ladder,  mounted  oa  a  l^^t  and  easily- 
managed  travelling  carriage  \  the  kddef 
k  most  ingeniously  trussed  on  the  under 
side  .with  wiro  ropes,  so  as  to  combine 
great  strength  and  atabiHty  with  Ught^ 


•  Ait  !•  m  wAmaii  to  mt«xs1  HMOotif  pro- 
yMsS  la  soBM  «f  1h«  frtBdptfiitottnelil  towns, 
t  T«Miad0Mlli  s*  ie»,  Vtet4ttMl. 


A  capacious  baieoay  slides  up  and 
down  the  main  ladder  by  means  of  a 
small  windlass  worked  bv  which  handles 
on  both  sides  of  the  carrt^.  The  des- 
cent of  the  balcony  may  be  controlled  by 
a  lever-break,  and  the  balcony  comes 
down  upon  two  massive  bufiers  of  vul- 
canized India-rubber,  to  guard  against 
the  possibility  of  accident.  The  main 
ladder  add  balcony  is  especially  adapted 
for  second  floors,  and  is  provided  with  a 
supplementary  ladder  for  first  floors,  or 
when  fixed  in  the  balcony,  it  commands 
the  third  floor  and  roof  of  a  building. 
A  folding  lever  and  step-ladder  com- 
bined, at  the  lower  part  of  the  carriage, 
furnishes  a  convenient  descent  from  the 
balcony,  and  also  the  means  of  propelling 
and  guiding  the  machine  as  it  travels  in 
an  erect  position.  This  exceUent  ma- 
chine first  came  into  actual  use  in  August 
last,  and  saved  the  lives  of  Mr.  dare  and 
fSunily,  as  before  stated. 

101 ;  and  vol.  xziil,  ^  114. 
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The  following  U  a  Sumnuay  qf  Fires  ailendod,  and  Human  Lipos  Saood,  6|r  mean»  of 
the  Soei€ijf*$  Fire  Beeapea  and  QmdMeton,  9ine€  its  Be'Ottablishmmi  m  I84S. 

Fires  liFM 

Year  Number  of  Statiom.  attended. 


1844 

•  • 

68 

•  • 

9 

1845 

.    11      n                   n             15 

.. 

82 

•  • 

8 

1846   . 

.   15     „       „     21 

,. 

160 

•  • 

12 

1847   . 

.21.     „       „     24 

,, 

198 

•  •  ' 

12 

1848   . 

.   24     „       „     26 

•  • 

218 

•  • 

27 

The  Society's  conductors  do  not  under- 
take the  extinguishing  of  fires,  nor  are 
thej  provided  with  any  apparatus  for 
that  purpose.  On  reaching  a  fire,  how- 
ever, and  finding  no  lives  in  danger, 
they  always  endeavour  to  render  them- 
selves useful  s  and  have,  on  several  oc- 
casions, succeeded  in  arresting  the  pro- 
gress of  the  flames,  or  keeping  them 
in  check  until  the  arrival  of  the  firemen. 
The  above  summary  furnishes  undeni- 
able evidence  of  the  great  importance 
and  utility  of  the  Society. 

The  Society  for  the  Protection  of  Life 
from  Fire  is   wholly  dependent  upon 


parochial*  and  private  voluntary  sab- 
scriptions,  Her  Most  Gradous  Mi^esty 
the  Queen  being  the  patron  and  largest 
benefactor.  The  amdrs  of  the  Society 
are  managed,  and  the  accounts  audited 
by  the  subscribers ;  it  has  no  expensive 
''stafi;*'  but  the  whole  of  its  funds  ave 
devoted  to  the  legitimate  object  of  the 
Society,  vis.,  the  maintaining,  at  distaneei 
of  half  a  mite  from  each  other,  **  Fire 
Escape  Stations "  throughout  London, 
each  attended  by  a  well  disciplined  eon- 
ductor ;  and  rewarding  all  persons  saving 
life  from  fire. 
29,  Alft«d-8treet,  Islington,  MBrch  1,  1849. 


BPICmCATIOKS  OF  SNOLI8H   PATXNT8  XNaOLLXD   OUmiMO  THS  WBIK,  SNDXKG  imiOAT, 

MAEOH  16. 


.Robert  Waltxb  Winfibld,  Birming- 
ham, merchant  and  manafiBustarer,  and  John 
Ward,  Bimingham,  workman  In  the  em- 
ploy of  R.  W.  Winfieid.  For  certain  tm- 
provemente  in  the  mant^aetwre  i^  tubee, 
and  in  certain  artielea  made  in  part  ijf 
tubee.    Patent  dated  September  14,  1848.  , 

These  improvements  refer — 

1.  To  the  mannfactore  of  tapering  tubes 
from  any  metal  or  alloy  of  metal ;  and 
k.  2.  To  the  manofactore  of  brass  tabes  for 
gas  fittings. 

1.  A  sheet  of  any  soitable  metal,  or  alloy 
of  metal,  is  bent  and  soldered  on  a  mandril 
of  the  requisite  form,  and  is  drawn  by  the 
ordinary  apparatus  employed  for  the  like 
purpose  through  a  ring  or  mould,  which  has 
a  hole  in  the  centre,  of  the  size  which  it  is 
desired  to  give  the  first  part  of  the  tube. 
This  ring  or  mould  is  compcMcd  of  any  soft 
metal,  such  as  tin,  so  that  as  the  rough  pipe 
upon  the  mandril  is  drawn  through,  it  will 
yield  like  an  expanding  draw-plate,  and 
yet,  at  the  same  time,  press  the  pipe  into 
contact  with  the  mandril.  The  form  of  the 
ring  and  mandril  may  be  varied  according 
to  the  thipe  the  tube  is  reqaired  to  hare, 
whether  flat- sided,  circular,  or  grooved. 
When  it  is  desired  to  give  a  twisted  form  to 
the  tube,  rotary  motion  is  communicated  to 
the  ring  or  to  the  mandril.  By  using  two 
or  more  rings,  and  varjing  their  thickness, 
any  form  may,  it  b  sUted,  be  given  to  the 
tube  with  great  exactitude. 


2.  The  improvements  in  gas  fittings  oon- 
rist  in  making  two  brass  tubes  separatdy, 
and  placing  them,  one  inaide  the  other,  upon 
a  mandril,  and  passing  them  throng  a  draw, 
plate,  to  brmg  them  into  dose  oontact, 
whereby  great  atability  is  given  to  the  fMng, 
and  any  leakage  of  gas  prevented. 

Claime. — 1.  The  manufacturing  of  taper 
tubes  of  metal  by  pressing  a  roughly  forsoed 
tube  into  close  contact  with  a  mandril  sup. 
ported  inside  it,  which  pressure  is  efTectod 
by  drawing  it  through  rings  or  moulds  of 
soft  metal,  or  other  yielding  material,  whidi 
will  yield  or  expand  as  the  tube  is  drawn 
through  it,  and  yet  exert  sufficient  pressurs 
to  Iteep  the  tube  in  contact  with  the  mandril« 
whatever  be  the  form  given  to  the  aiandrilt 
or  the  rings,  or  the  materials  employed. 

2.  The  manufaeture  of  gas  fittings  of 
doable  brass  tubes. 

William  Dickinson,  Blackburn,  liaii- 
caahire,  machine  maker.    Fbr  certain  «§- 

«  Parochial  contributions  aie  voted  under  tbo 
SUtute  of  14  George  111.,  can.  78;  the  aaiBcieiicr 
of  which  for  the  puriiose  it  thus  decided  upon  bf 
Mr.  Auditor  Glbba : 

<*  .  .  .  Considering  the  extent  of  pnblie 
benefit  which  will  accrue  bv  a  liberal  iaterpretatioa 
of  the  statute  in  this  behalf,  I  am  indlaed  to  aUov, 
•a  an  extn  chaige  on  the  poor<ratea  of  eaeb  parish, 
forfice  expenses,  such  competent  sum  oif  moatj  as 
may  be  deemed,  by  the  majority  of  Testrymeu,  duly 
assembled,  requisite  for  the  ends  aforesaid :  the 
order  of  vestry  to  pay,  and  the  leocipt  Ibr  the 
amoimk  paid,  will  be  the  vottcher  I  abaU  leq^nin  at 
the  audit."— FMe  LeUer  to  tkt  CUf  Tn 
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provemnUs  in,  end  appHeabh  to,  looms  for 
wtomng.  Patent  dated  September  11, 
1849. 

C/a»3fw.<— 1.  A  oombination  and  arrange- 
ment ot  parts  by  which,  when  the  weft 
thread  ia  broken  or  ezhaaated,  the  loom  is 
•topped  working  by  a  sliding  catch-box, 
which  canses,  through  the  intervention  of 
■uilable  gearing,  the  driving  band  to  traTcne 
from  the  fkat  to  the  loose  pulley,  and  which 
catch>boz  is  actnated  by  a  vibratory  lever, 
worked  by  means  of  a  combination  of  rods 
and  levers  from  the  treddles  or  pricking- 
bars. 

2.  An  arrangement  of  apparatus  by  which 
the  reed  is  maintained  in  its  place  when  the 
slay  beats  np  and  the  shuttle  doee  its  duty ; 
bnt  by  whidi,  when  the  shuttle  traps  or 
rsmaiBs  in  the  shed,  the  reed  is  made  to 
swivel  in  the  slay  cap,  and  thereby  to  pre- 
vent the  injury  which  would  ensue  from  the 
reed  striking  the  shuttle  up  against  the 
temple* 

3.  An  arrangement  for  applying  the 
break  to  the  ily-wheel  simultaneously  with 
the  stoppage  of  the  loom. 

4.  A  mode  of  extending  the  reed  by 
means  of  the  slips. 

William  Saoxb,  Rochdale,  wooldealer. 
For  certain  improved  memu  emd  qpparatue 
Jktr  Meeting  the  trdneit  or  eonoepanee  ^f 
goode,  paesengert,  and  eorretpondenee,  ip 
kmd  or  toater,  end  for  other  euehprnrpoeee ; 
part  or  parte  of  which  conetitnie  a  new 
and  iw^invned  method  of  generating  eteam^ 
which  improvement  is  applicable  to  other 
purpoeet  to  which  eteam  ie  generally  ap^ 
pHed  aa  a  ptotive  power,  Petent  dated  Sq»- 
tember  15,  1848. 

1.  The  patentee  first  describes  an  im- 
proved SnxK  Gbnsrator.  It  is  con- 
structed with  three  rows  of  fire  bars,  one 
above  the  other,  and  with  sufficient  space 
between  the  rows  to  contain  a  number  of 
oval  or  elliptical  vessels,  fixed  longitudinally, 
and  closed  at  the  ends  by  flanges  or  other 
smitable  means.  Between  erery  two  of  these 
vesseis  there  is  placed  a  smaller  vessel  of 
the  same  shape,  and  above  each  of  the 
larger  vessels  there  is  a  square-shaped  one 
wlUk  a  concave  bottom.  Through  the  centre 
of  each  of  the  three  different  sets  of  vessels 
there  passes  a  feed  pipe,  which  is  perforated 
on  the  under  half  of  its  circumference^ 
irhereby  the  water  is  maintained  at  a  fixed 
level  by  a  force  pump.  Or  the  water 
may  be  injected  through  the  perforations 
of  the  feed  pipes  upon  the  heated  surfaces 
of  the  vessels.  The  lower  half  of  the  large, 
and  the  whole  of  the  small,  elliptical  vessels 
are  imbedded  In  the  fuel— the  latter  having 
their  sides  above  the  water  line  protected 
from  burning  by  suitable  covers.    Horison- 


tal  iron  plates,  stretching  from  end  to  end, 
are  fixed  to  the  sides  of  the  square  vessels, 
and  have  the  effect  of  confining  the  heated 
air  and  smoke,  and  causing  them  to  pass 
over  the  top  surfaces  of  the  large  elUptical 
vessels  and  through  the  fines  in  the  square- 
shaped  ones.  In  the  upper  part  of  each 
vessel,  and  considerably  above  the  water 
line,  there  is  a  pipe  which  conducts  the 
steam  directly  to'the  cylinders  or  to  a  steam 
chamber.  This  apparatus  carries  at  the  top 
a  water  vessel,  which  extends  its  whole 
length,  and  is  concaved  on  its  under  surface ; 
and  it  has  a  flue  through  which  the  heat  and 
products  of  combustion  escape  to  the  chim- 
ney. It  is  also  furnished  on  each  side  with 
vertical  reservoirs  in  which  the  feed  water 
is  contained  and  partially  heated  before 
passing  to  the  steam  generators ;  and  it  is 
provided  with  doors  for  introducing  the  fuel, 
and  with  dampers  for  regulating  the  admis- 
sion of  atmospheric  air.  The  feed  and 
'steam  pipes  are  fitted  with  stop-eocks,  and 
each  vessel  with  water  gauges  and  safety- 
valves. 

2.  We  are  next  presented  with  an  Im- 
pnovBD  LocoMuTiVB,  which  mmsists  of  a 
frame  fitted  with  two  running  wheeb,  and 
a  driving  wheel  oomposed  of  four  parts. 
The  inner  halves  of  the  peripheries  of  the 
two  inside  parts  are  straight,  and  the  outside 
halves,  as  well  as  the  peripheries  of  the  other 
two  parts,  are  bevelled  off  outwards.  The 
driving  wheel  is  keyed  upon  a  transverse 
shaft,  having  cranks  at  each  end,  to  which 
the  piston  rods  of  two  horisontal  steam  cy- 
linders are  attached.  These  steam  cylinders 
are  connected  by  iron  bands,  and  are  fixed, 
together  with  the  transverse  shaft,  upon  a 
longitudinal  shaft,  which  is  supported  in 
bearings  in  the  frame,  and  furnished  with  a 
handle  by  which  it  may  be  made  to  turn. 
As  long  as  the  longitudinal  shaft  remains  in 
the  first  position,  that  is  to  say,  as  long  as 
the  cylinders  are  in  a  horisontal,  and  the 
driving  wheel  in  a  vertical  plane,  the  engine 
will  travel  in  a  straight  line ;  but  when  the 
longitudinal  shaft  is  turned  round,  and  the 
driving  wheel  made  to  run  upon  one  of  its 
bevelled  sides,  the  engine  will  describe  a 
curve  proportionate  to  the  extent  to  which 
the  longitudinal  shaft  is  turned  round. 

Or  the  driving-wheel  may  be  made  with 
a  straight  periphery,  and  supported,  with 
the  en^nes,  in  a  circular  horisontal  frame, 
which  may  be  caused  to  move  round  in  the 
main  frame  by  means  of  a  toothed  wheel, 
keyed  upon  a  vertical  spindle,  gearing  into 
the  teeth  cut  upon  a  portion  of  its  circum- 
ference. 

Or  the  steam  cylinders  and  driving  wheel 
may  be  fixtures,  and  the  carriage  turned 
round  by  means  of  a  moveable  txle^  to 


WBBUT  XASV  «r  VBW   9VGUMK  TAtXKm. 


wbkk «  ptir  «l  nuoiof  wherii  are  kefad* 
jimiUr  to  iiw  f on  wlMflb  •f  a  OQAck. 

Or  til*  eanfagft  maf  be  propaUed  bj 
■HUM  of  impeUliqf  nds,  ivUdi  an  attMBhid 
to  tbe  free  ends  of  tbe  pirton  rods  of  «1m 
koriaontal  rtent  cyiiadcn.  Then  rode, 
«iUefa  an  mppettod  ia  aa  angalar  poaNiia 
totibefnaBd«are«hnMti«riast  it  afteeeb 
ootwaid  alroko  o#  the  pif ton*  aod  Ae  eofv- 
tje^e  dMnbf  drina  i»i«ird.  Oa  tbe 
ntam  ateofce  of  tlM  ptetoa,  tbe  ii^Mttii« 
aede  an  UAedoff  HMgnand  bf  bebg  dnwR 
4Hr«raBiacliBod  ploaa.  Or 
aede  oaay  be  milBed  by 
of  vbidian  naanwwtod  bjUaha  totiaaappar 
parte  of  tbe  rada.. 

t.  SoneiaapeoaaanadifaprepaliiBft  liaalii 

ask  4a. 
to 


tbweina  enj  dlftspneiL  tf  «m  oa  tlie  «Ub  «r  tht 
Qarland,  From  the  27th  Hay,  im,  to  thil6ih 
Deoember,  18M,  the  Oarlamd  hu  tteameA  15,139 
nautical  miles.  She  wm  built  by  the  Meun. 
Fietch«r,  fron  tba  dmrisfi  of  Mr.  OUiw  Uac 
of  Chatham.  Her  eDginee  are  a  pair  of  M  homi 
power,  on  the  oaciilating  priadpl^  and  wen  bnih 
byMeiacB.iohAP«BB«idA      ' 


•tatement  of  the  aT«nife  peifivmaocai  of  thne 
packets  U  extracted  from  the  latt  monthlfraport 
of  GaatmMidMrGhatlM  Fnner,  the  nperialeniaat 
of  th*  nMjbmA  ttatioa.    It  vUlbaewa  tkat  the 


fhelne 

I  of  tbe  faipeUkig  rede  aaaf  or  nay  a»t 
be  faraiabed  intb  wheela,  free  to  reroiFO  to 
oaedinotioaoaly.or  attaobed  bp  a  awunal 
joint. 

4.  Tbe  toaentor  piopoan  toeanatnctaucb 
▼eaaala»  ae  an  ntanded  itr  tbe  ooaaupaan 
of  paonageia,  «itb  Toiy  deep  aad  aBry  nar* 
-  loar  lifllde,  enptoying  ia  tbe  propeUiaf  of 
tinm  offdiMiyafaipe'  aaila,  nadatet  at  top 
end  bottom  to  yarda,  and  aaepeaded  in  tbe 
air  by  toitooaa  $  tiM  onda  of  tin  lower  yanla 
being  attadnd  by  meana  of  ropn  to  tbe  bow 
oftbeveeael. 

CUow^^l.  The   aaode   of 

by  tbe  fenoral  eoaatmotioa  and 
tof  tiabn  and  Toaaela  noatoiafing 
water  with  the  peeaUar  appAioatioB  of  die 


S.  The  variona  modn  of  propeliiag,  dnw- 
Big,  and  gaidtog  caniagea. 

3.  The  nodn  of  propoUiag  boata  or  vn- 
eda  oa  ahalioar  watera  by  rada  worlEed 
dinetly  from  tbe  ateem  engine. 

4.  The  aaould  of  the  iFoaael  to  ooHtradia- 
tlaetion  to  that  hitherto  employed. 

5.  The  applieation  of  ordinary  afaipa' 
nfla,  aaapended  by  ballooaa  to  the  traotion 
of  Teaaels,  and  therefore  to  the  tranait  or 
oonreyaaoe  of  gooda  and  paieengera. 


voraa  and  Nomas. 

ThtOarimmd  and  New  Skw.—Ou  Monday,  11th 
inat.,  H.  M.  Dover  Mail  Packet,  Qarlamd,  was  tried 
down  the  rWer.  after  a  refit  at  Woolwich.  The 
result  of  six  runs  at  the  measured  mile  In  Long 
Reach,  gave  a  meau  speed  of  18*963  knoU,  or  15'S94 
statote  akiles.  The  engines  made  38|  to  8M  levo- 
lutiona  par  minute.  A  qoantij^  of  coals  and  a(par« 
gear  (belonging  to  the  Qarlamd,  and  the  other 
DoTer  packeU)  brought  her  to  her  load  watar  Une, 
vhbi6ft.4'ln.fDnrai(U7A.alt,  Onharretotn.sha 
iUl  in  with  the  Htm  Star  OraTeaend  boat,  and  in 
a  run  flrom  Silth  to  Woolwich,  the  two  Teasels 
prared to  to  of  alaioat  exactly  Ito same apoadt  if 


L,W.N.W.,itnM 
hteeae.'  The  SUColumba,  10  trips,  averadof  eeeh 
«i.  tern.;  toe  ahorteat  paaai^  4h.  In.  W.M.W., 
tfaetaaaaei  toageat  paaaapob  Mi.<au,ftHBKgdB. 
Xhe  XAwe^v^Ti  Hips,  aTengiiif  aaeh  Sh.  »7a.: 
the  ahorteat  passage,  8h.  87m.,  8.8.  W.,  braese; 
longwt  paaaage,  4h.  16m.,  W.,  fresh  gida  The 
Mamlm,  18  t&pa,  amfaghwaasb  Sh.  6to.{  to 
ahortest  {kaaaafa,  ah.  85att  >r.li.W.,  ligbt  lisMii 
loagest  passage^  #h.  27m.  W.,  stroiy  bze8i«. 


lySBKLT  U8T  or  JX9W  ffMOUSB  FAfton* 
Andnv  Atonto.  of  Aatoft^toet,  AdslpU, JjjU- 
dlesex,  engineer,  for  an  inprov^  mode  «  pnv 
form  to  certain  metals  when  Jn  a  iiaid  sc  matn 
jtate.    March  14t  «ix  moatha. 

John  Smith,  of  Hare  Crato,  Pa«la«b  totoa 
Itacd  jDouglaa,  of  Dos^la^  tv  h^trnveivnli  n 
the  manufacture  of  Hour;  applleable  to  tbe  maknf 
«f  ta«^  Maoaita,  and  paatry.    9SmA  U;  dx 


Tiater-ttt-law,  for  improvementa  In  the  maanbjw 
of  letten  andilgnies  to  to  applied  «Dibof  «M0 
and  other  anrfMoa.    March  H;  iUflMDito 

4a«oi^  faiyiiaaon  Wilacai,  i^BelnMH^  Fjmuau. 
gantleman,  for  improTemenU  in  the  maatttotaR 
of  candles   and  idght-ilgfats.      UuA  14;  w 


laaaaa  WUUamaon  Bcootos,  of  Xtoadot  U^ 

gentleman,  for  improvements  i»  Ibso^  aann 
14 ;  six  months.  . 

Thomaa  Claxke,  of  Baotawy,  lOMMn,  enP* 
neer,  and  Thomaa  Motley,  of  Driatol,  «ivil  «l>|£ 
for  certain  improvemenU  in  obtaiaiiv  m^^^TQ 
motive  power,  alao  improvements  In  rslhtxMfg^ 
•other  roads,  and  ia  anpportiag  prassure,  luanjj 
attain,  and  protactfag  agidnst  An.  UuA  M;  a^ 
jnonths. 

Robert  Plummer,  of  Kewcaslle-upon-TrjJJJJ" 
mxfacturer,  for  certain  improvements  in  nadBStfTi 
iBatrumenu,  and  prooeaaaa  employed  hi  ^gS^ 
xationand  manufaotura  of  flax  aad  olha  aHa" 
anbttancea.    March  14 :  six  months.  _. 

William  Payne,  of  168,  New  Bcnd-atieet,  W; 
dlesax,  watdi  and  padomflter  maker,  for  «>i*|f 
improvamanU  ia  elocka  and  watokM-  Mm^'*' 
aix  montha.  _^^^ 

Alexander  Swan,  of  KUcaldy,  Fife.  ""SS! 
turer,  for  Improvementa  In  heating  "WI^JJJ 
and  in  applyhig  hot  and  wann  air  to  aiaan>"^ 
J«g  and  other  porpoaea,  where  the  mbm  V*  ^ 
gulred.    March  14;  aix  months. 


WUHam  Oratrix,  of  Salford.  i4incasttr,  IWJJJ 
aad  dyer,  tor  oertain  ImpimreaMBls  ia  *•  ■"J 
OK  procoas  of  dxylag  and  *V>^****"ff  aovea  l^ 
other  fabrics,  and  in  the  maehinaiy  ©^•g^SJ 
fcr  performing  the  same,  part  of  which  »J^ 
jnents  is  ap^Hcabla  to  atoetoU^  avvsa  flaa» 

^nado  de  Barroa^  of  LUbon,  Portugal,  bjjj* 
of  Paris,  gentleman, for improvementiln  "f^ 
ttoryAr  makhig  laala  tor  toaU  oeA  to 
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or  ttoekt  ibr  flre-annB,  and  other  Imgolar  formi.  Pierre    Augustln   ChAQiiourler,    of    Regent* ■- 

March  14;  tlz  months.  apntaplv  merchant,  for  certain  improvements  in 

•Allen  Bragg,  of  Qaeen's-row,  Pentonville,]Rath-  CEe    ■■■■< iti  tnre   of   watches.     March   14;   six 

keeper,  for  improTements  in  propelling  \^mm^  MaattSb 

spheric  prcssore.    March  14;  six  months*  PsUr  AoMKd    Leoomte    Fontainemoreau,  of 

Fennels  Hav  Thompson,  doctor  of  maiWaa,  «f  AanUv-stva^nMbnry,  London,  for  certain  im- 

Hopa  Kiwi,  flIiiDiiiLJbr  m  Imilliyi  1 1     i  eritt-  iMaMMnmli  !■  resiting  <r  weriM  piUiliiii  a^ 

piiwaaiiiW  fa  m^ktag  wjprf  pr  gflter  ecefc  iwyHiWh-  fce<tos.    <Behi^  »WMwmiiiiiito.» 


Date  of    No.  in 

>  the  Re- 
gister.       Proprietors' Names.  fk$$m^mm,  Bnmeot  of  Des(ga. 
March  9      1804     Isabella  Lambert .......  Manclmdv  «.^............^......  Gaiter  safeguard. 

„      1805      Enoch  O.  TindaU  and 

Lorenzo  TindaU— v.  »»«»»— *»«tfc,     -j^.  ■ --'r--TiTr-  Veartlcal mangle. 

„      1806      Westley  Richards  Birmingham m........^...  Percussion  cap. 

M     1807     WiMiamflimpsoB  ^...  BelgraTO-wd  ...^... ,...,.......«  Water    valve,    or    hydrant, 

Ibr  tvqifAyliitg  fwlar  from 


,»     1808     JohA  Edwacd  Smidw  XMrxenee^aao,  ChAaprida  ^^  CoaAinatieB  MiMnMeaat. 

^      1809      David  Burgee..* .^» ...  QIaagow...... ............. ...  .• Water  presevre  legvtoior. 

,.      1810     Charles  Care  WflUmu,  Glass -house   Tar^    Gosirell- 

street... .........m.  Bnfllsc  and  Araivliig  appan- 

tus  for  railways. 

18      1811      William  Powali.^,,,,  Bristol  ,«^.^ ■i,»— «^..».  Fastening  stoppers,  for  Jars, 

bottles,  ftc. 

J4     1818     laaae Partes ..•...^—«  Bfrmini^am Penholder. 

18      IBIS     wmiam  Powell .,.«« ...  Temple-gate,  Bristo  1 ... ...... ... ...  Stopper  for  Jan,  betflai,  te. 

w     1814     Rlehacd  Bastho^e ... ^  Birmingham.^ »«... ...... ....... ...  Cork extnetor. 


To  Bnglneers  and  Boiler^Makeni* 

rnHE  BIRMINGHAM  PATENT  IRON  TUBE  COMPANY  Manufacture  Patent  Lap  Welded  Tubes, 
under  Mr.  Richard  Proeser's  Patent,  for  Marine,  Locomotive  and  all  Tttbalar  Boflers.    Alao  Tabes 
te  Gaa,  Steam,  and  other  puxposes.    All  sorts  of  Iron  Gas  Fittings. 

Works — Smethwick,  near  Birmingham. 
LONDON  WAREHOUSE— No.  68,  UPPER  THAMES-STREET. 

Royal  PolytoohMic  XaotitwttoB. 

IPHB  A&T  of  MAGIC  Illustrated  and  explained  in  LECTURES  by  Mr.  SHAW,  late  pwctner  wUft 
•■•  M.  IXAngvigBey,  dally  at  a  quarter  to  4,  and  every  evening  at  9.  Dr.  Ryan's  Lecture  en  ttM 
Chemlatry  of  the  Breakfkst  Table,  in  which  Mr.  Moore^s  Patented  Process  fm  Preserving  Milk  Kht 
Long  Yoyagea  will  be  explained  daily,  at  a  quarter  to  S  o'clock.  Dr.  Bachofiher's  fUustnUflons  oa  AiMso- 
nomy,  Mondays,  Wednesdays,  and  Fridays,  at  1  o'clock.  Lectures  on  the  Ventilating  of  Mines,  Ae.,  %y 
■Maaa  of  the  Blean  Jet.  A  YIew  in  the  Gold  District  of  Galifccnia  is  added  4o  «1m  new  JMaasAving 
▼lews.  New  €hiomatM>pe.  MadfaiBeiy  and  modeU  OKplaiiied,  4tc.  The  Mwk  is  direotad  by  Dr.  Wjittle. 
AAmlsaloBts;  schoets  half-price. 

To  Inventors  and  Patentees. 

fflHE  Free  Exposition  of  Patented  and  Registered  Invention  is  now  opened  to  the  Public  at  the  New 
-^    Galleiy,  Bazaar,  Baker-street,  Portman-square— where  Models  and  articles  are  received  for  Exhibition. 

MannflMturers  are  invited  to  avail  themselves  of  tills  enlarged  and  important  method  of  giving  publicity 
to  thdriDrentioas. 

Aaalstants  are  appointed  to  enlain  the  use  and  advantage  of  each  invention,  and  to  eStoet  salea. 

ApdUoaOsn  to  MX.  8prli«  wiU  meet  with  j^mpt  attention. 

The  Railway  Reeord, 

{EDITED  BT  JOHN  ROBERTSON,  M.A.,) 
TO  pobUahad  em^y  every  Saturday  Momiog,  and  contains  fkill  and  axelustoe  Alports   of  «U  BcU^nr 
Maetlii«v,  wICh  the  Offldal  Documents  In  Aall ;  RaUway  Law  Oaaee,  Railway  «hare  Liela,  and  Ikafflc 
a«tnnu,  and  aD  matters  affecting  RaOway  Proprietors.  It  ia  oonaiderably  larger  than  any  other  RaQway 
Piyoi,  and  is  exdnalve^  devoted  to  this  branch  jot  enterprise. 

The  MmUwag  Beeord  will  be  found  a  peculiarly  eligible  medium  for  Advertisers  of  all. articles  eon« 
nected  with  RaOwsy  Companies,  and  all  matters,  Yhetber  of  vae  or  luxuiy,  wliMi  It  la  aoaglrt^%^ 


Piioe  8d.  stamped]  Offlee,  198,  WUta  mBrs-sfen^,  Fleetftnct,  LoqAop. 
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Wharf  Road,  City  Road,  London. 

TT  CMiMt  now  be  doubted  even  by  the  most  sceptical,  but  that  GUTTA  P^JCH  A  must  lienj^^ 
1  be  regarded  as  one  of  the  bleuiags  of  a  gracious  Providence,  inasmuch  a*  it  affords  a  "we  snd  wrtsls 
protection  from  cold  and  damp  feet,  and  thus  tends  to  protwt  the  tody  from  djieaseand^^ 
Gutte  Percha  Soles  Iccep  the  feet  WARM  IN  COLD,  AND  DRY  IN  WET  WEATHER.  They  mb 
much  more  durable  than  leather,  and  also  cheaper.  These  soles  m^  be  steeped  for  mouths  tooithib  is 
cold  water,  and  when  taken  out  wUl  be  found  as  firm  and  dry  as  when  first  put  in. 

Gntta  Percha  Tabing, 

Being  so  extraordinary  a  conductorof  sound,  is  used  as  speaking  tubes  in  mip««»  °»°"'*«l°'!f;JS|S 
warehouses,  8co.  ThiJ  tubing  may  also  be  applied  in  Churches  and  Chapels,  for  the  purpose  of  ensbltaj 
deaf  persons  to  listen  to  the  sermon,  &c.  For  conveying  messages  from  one  room  to  another,  or  rrom^ 
mast-head  to  the  deck  of  a  vessel,  it  is  invaluable.  For  greater  distances  the  newly-Invented  |ltie«nc 
Telegraph  Wire  covered  with  Gutta  Percha  is  strongly  recommended. 

MiU  Bands. 

The  increasing  demand  for  the  GutU  Percha  strapping  for  driving  bands,  lathe-straps,  &c.,  fully  juiMO 
the  strong  recommendations  they  have  everywhere  received. 

Gatta  Percha  Pump  Bucketa,  Clacks,  &c. 

Pew  applications  of  GutU  Percha  appear  likely  to  be  of  such  extensive  use  to  manufacturers,  enpneeri, 
&Q.,  as  the  substitution  of  it  for  leather  in  pump  buckets,  valves,  &c.  These  buckets  can  be  nsd  oi  snj 
site  or  thickness  without  sxxx  oa  joint,  and  as  cold  water  wilt  never  soften  them,  they  seldom  neeo  mj 
repair. 

Grutta  Percha  Picture  Frames. 

The  Gutta  Percha  Company  having  supplied  HER  MAJESTY  THE  aUEEN  with  8«7«»1«J^^ 
Gutia  Percha  Picture-Frames  for  Buckingham  Palace,  which  have  been  highly  approved  by  ine  nj" 
Family,  fully  anticipate  a  great  demand  for  frames  from  the  nobility  throughout  the  country.  *°  ""'^ 
that  the  picture-frame  makers  may  not  be  injured,  the  Company  will  supply  the  trade  with  the  m'wwinp, 
comer  and  centre  pieces,  &c.,  and  allow  them  to  makk  up  the  frames.  Pattern  books  for  thetraae  sre  n» 
ready. 

GutU  Percha  soles,  solution,  inkstands,  card-trays,  medallions,  picture-frames,  brackeU,  ^J^JJJJJ 
window-blind  cord,  soap-dishes,  tap-ferrules,  cornices,  vases,  fire-buckets,  bowls,  pen-^™y«»  ■  v    wK 
thin  lining,  thread,  flower-pots,  ear  trumpets,  &c.,  &c.,  manufactured  at  the  Company's  Works,  wn* 
road.  City-road,  London|;  and  sold  by  their  Wholesale  dealers  in  town  or  country. 
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MB88KS.  WANT  AND   VBRNUM  8   OSCILLATING   CTLINDBR  LOCOMOTIVB. 


The  prefixed  engravings  represent 
a  locomotive  engine  constructed  by 
Messrs.  Want  and  Vemum,  on  the  prin- 
ciple of  their  patent  of  June  10  last. 
TVe  have  already  ^iven  a  general  de- 
scription of  this  engine  (last  vol.,  p.  580), 
but  to  enable  the  reader  to  understand 
fully  the  following  details,  without  the 
trouble  of  reference,  we  repeat  the  prin- 
cipal parts  of  that  description. 

In  this  ease  they  employ  two  pairs  of 
cylinders ;  each  pair  consists  of  two  cylin- 
ders connected  end  to  end  together,  and 
the  two  pairs  are  centred  on  the  opposite 
ends  of  the  transverse  hollow  trunnion, 
on  which  they  oscillate.  There  are  also 
two  air-pumps,  one  to  each  pair  of  en- 
gines. An  arrangement  of  this  sort  is 
considered  to  be  more  especially  appli- 
cable to  heavy  locomotives,  as  the  w^eight 
of  the  one  set  of  cylinders  would  act  as 
a  counterpoise  to  the  opposite  set,  and 
thus  throw  the  whole  weight  of  the  cy- 
linders upon  the  trunnion,  leaving  the 
crank- pins  and  piston-rods  entirely  free 
from  the  load. 

'  AA,  is  the  framework  of  the  carriage. 
BB  aiid  B^'^  are  the  two  pairs  of  steam 
eylinders.  CC  and  C'C,  are  the  piston- 
rods  (each  cylinder  being  provided  with 
a  separate  piston-rod)  w^hichare  directly 
connected  to  the  four  driving  wheels  of 
the  carriage  by  the  crank- pins,  DD, 
D'D'.  The  connections  between  the  pis- 
ton-rods and  the  erank-pins  are  formed 
by  ball  and  socket  joints,  so  that  the 
oscillations  of  the  carriage  may  be  there- 
by prevented  from  injuriously  affecting 
the  piston-rods  or  cylinders.  E,  is  the 
trunnion  upon  which  the  pairs  of  cylin- 
ders are  centred,  and  through  which  the 
steam  is  admitted  and  discharged,  being  in 
this  respect  exactly  the  same  as  the  trun- 
nion of  the  non-condensing  engines  before 
described  (last  vol.,  p.  578),  save  that  it 
has  double  the  number  of  ports  entering 
into  the  steam  passages,  a  and  6,  as  repre- 
sented in  fig.  2,  which  is  a  cross  section 
of  the  trunnion  now  in  course  of  de- 
scriptira,  and  the  ports  of  the  cylinders 
immediately  in  connection  with  it,  (the 
occasion  for  this  double  number  of  ports 
arises  from  the  application  of  the  addi* 
tional  cylinders). 

For  the  efficient  working  of  engines 
in  this  locomotive  application  of  them, 
the  patentees  say  that  it  will  **  obviously 
be  necessary  in  connecting  the  two  cylin« 


ders  together,  of  which  each  pair  con- 
sists, that  their  centre  or  axial  lines 
should  be  in  the  same  straight  Use, 
and  that  the  lining,  FF,  for  the 
trunnion  should  be  bored  out  at  right 
angles  to  the  same  line.  In  fig.  2,  the 
bearing,  FF,  is  represented  as  being 
formed  out  of  projections  on  the  bottoms 
of  the  cylinders,  and  cast  in  one  pleee 
with  them ;  but  the  cylinders  ana  the 
bearings  may,  if  preferred,  be  east  sepa- 
rately, and  i^terwards  connected  bjbnta 
and  nuts.  Should  the  wearing  of  either 
the  trunnion  or  the  bearings  upon  the 
cylinder  bottoms  render  these  parts 
leaky,  this  may  be  readily  remedied  bj 
screwing  up  the  bolts  connecting  tlie 
flanges  of  the  two  sides  of  the  bearings, 
FF.  When  these  bearimgt  are  bored 
out  in  the  first  instance,  the  patentee 
leaves  a  space  betwem  tkeiai  tt//,  by 
the  insertion  of  a  plate  of  metal  oi  some 
hard  substance,  so  that  we  may  have  U 
subsequently  in  our  power  ta  rectify  any 
defect  by  the  wearing  of  those  parts,  by 
iDBerting  a  thinner  plate  of  new  is  the 
place  of  that  originallj  nsed.^ 

When  the  bearinga  of  the  azkssf  the 
wheels  of  the  loconaotive  are  rigidly 
affixed  to  the  firame  of  the  earriage,  then 
the  cylinder  trunnion  most  be  alio  se* 
eurely  affixed  to  the  framework ;  but  is 
the  bearings  of  the  wheel  axles  are  gene* 
rally  allowed  some  latitude  of  play  np 
and  down  in  the  framework  to  whieo 
they  are  attached,  through  the  medinm 
of  springs,  it  will  also  in  such  case  be 
necessary  to  give  the  trunnion  and  cylin- 
ders a  corresponding  play  vertically,  be- 
cause if  any  of  the  wheels  sboiud  be 
raised  up  from  any  unevenness  of  the 
raib,  or  occastooal  obstruction,  the  rais- 
ing of  the  wheel  would  be  apt  to  bend  or 
break  the  piston-rod.  Messrs.  Wantand 
Vemum  therefore  allow  the  tronnion,  F, 
to  have  such  a  degree  of  vertical  phiy  as 
may  suffice  to  prevent  such  accident^ 
and  this  they  accomplish  by  placing  the 
troaoion  in  slotted  bearings,  G,  which 
are  attached  to  the  framework  (as  sbova 
in  fig.  1.)  These  slotted  bearingi  are 
provided  with  helical  springs  above  md 
Delow  the  trunjuon,  to  prevent  its  work* 
ing  up  and  down,  except  where  it  may 
be  necessary  for  it  to  do  so.  The  stess 
pipe  connecting  the  boiler  with  the  troa- 
nion,  F,  is  provided  with  a  packed  tde- 
scope-joint,  which  admits  of  the  pipe 
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lengthening  or  sborteninff,  according  as 
the  trunnion  is  removed  further  from  or 
nearer  to  the  boiler  by  the  vertical  play 
which  is  allowed  to  it  in  the  bearings,  GG. 
H  is  the  ezhanst  pipe ;  I,  a  six- way  cock, 
for  reversing  the  motion  of  the  engines, 
or  for  shutting  off  the  eteam  altogether 
from  the  cylinders.  K  is  a  feed  pump 
for  supplying  water  to  the  boiler,  and 
which  is  similar,  both  in  form  and  in 
action,  to  the  air  pump  and  steam  cylin- 
ders, described,  vol.lxix,,  p. 680.  Lis  the 
trunnion,  upon  which  K  oscillates ;  and 
M,  a  three-way  cock,  by  which  the  driver 
directs  the  course  of  the  water  through 
the  trunnion,  according  as  the  engine 
mnj  be  going  forward  or  backward. 
This  three-way  cock  is  exactly  of  the 
same  construction  as  the  six-wav  steam 
cock ;  and -it  has  but  three  ways  because 
there  is  only  one  feed  pump  supposed  to 
be  employed;  but  when  two  force  pumps 
are  used,  then  the  three-way  cock  must 
be  changed  for  a  six-way  one.* 

A  light  class  of  locomotive  engines 
may  be  constructed  with  one  pair  of 
single  cvlinders,  one  cylinder  on  each 
aide.  Or,  again,  instead  of  having  a 
■eeond  cylinder  upon  the  opposite  side 
of  the  trunnion,  a  single  cylinder  at  one 
end  only  may  be  used,  with  a  weight  at 
the  other  end  to  counterbalance  it. 

In  locomotive  engines  of  this  sort,  the 
hollow  trunnion  of  the  cylinders  should 
alwavs  be  permanently  and  securely 
fixed  to  the  framework,  as  it  is  not  neces- 
BMy  that  it  should  yield  along  with  the 
side  bearing  of  the  wheel  to  which  the 
piston-rod  is  attached. 
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(Continaed  from  page  9.) 

XIV.  Matkemaiieal  Exereiies. 

Origin,  —  The  periodical  appears  to 
have  begun  immediately  after  the  dis- 
continuance of  the  Mathematician,  the 
first  number  being  published  towards  the 
elose  of  the  year  1750.  In  the  preface 
it  is  stated  that  it  might  *'  perhaps  be 
thought  unnecessary  to  trouble  the  world 
with  this  performance;  at  a  time  when  so 
many  of  tne  like  kind  are  already  extant. 
Butif  we  consd  er  the  imperfections 
which  most  of  them  lie  under,  either 
tlirough  want  of  ability  or  care  in  the 
authors,  we  hope  what  is  here  offered  to 


the  public  will  not  prove  unacceptable. 
The  charge  of  "  want  of  ability "  no 
doubt  was  intended  principally  to  apply 
to  Mr.  Heath,  the  then  editor  of  the 
LadiBS*  Diary,  whose  failures  on  this 
account,  both  in  the  Diary  and  the  Pal^ 
Utdium  were  somewhat  notorious.  The 
Mathematician  silently  and  effectively 
advocated  the  cause  of  truth  and  science, 
and  the  elegance  and  usefulness  of  the 
questions  and  their  solutions  in  this  work 
contrasted  stranffely  with  those  in  the 
works  of  which  Heath  was  the  avowed 
editor.  His  irritabilitv,  in  consequence, 
became  proportionately  increased,  and 
not  content  wiUi  *'  venting  his  spleen*' 
uainst  Mr.  Simpson  in  the  Diary  and 
Palladium  he  infused  his  '^  leaven  of 
gall,"  as  Turner  has  it,  into  the  reviews 
and  broad  sheets  of  the  day,  and  seemed 
anxious  to  make  up  with  falsehood  and 
bitterness  what  he  wanted  in  ability.  The 
Mathematical  Exercises  were  therefore 
"set  on  foot"  to  use  the  words  of  Dr. 
Hutton,  "  to  afford  a  proper  place  for 
exposing  the  errors  and  absuixiities  of 
Mr.  Robert  Heath  and  the  Palladium^* 
and  also  to  exhibit  the  value  and  vindi- 
eate  the  character  of  Simpson's  writings. 
The  "  controversy  between  them"  ended 
in  the  expulsion  of  Heath  from  the 
editorship  of  the  Diary,  and  the  Exsr- 
dsee  having  "  done  their  office,"  were 
discontinued  with  the  sixth  number  im- 
mediately on  Mr.  Simpson's  being  ap- 
pointed editor  of  the  Diary  in  the  early 
part  of  1753.  The  whole  work  fonns  an 
ootavo  volume  of  iv.  •«-  294  pages. 

Editor, — Mr.  John  Turner,  of  Lon- 
don. 

Ctm/en/t.^The  first  number  contains 
a  treatise  on  '^  The  Projection  of  the 
Sphere,"  divided  into  two  sections,  of 
which  the  first  treats  "Of  the  Ortho- 
graphick,"and  the  second  "  Of  the  Stere- 
ographick  Projections."  The  use  of  the 
first  Kind  of  projection  is  shown  "  in  the 
Geometrical  Construction  of  Spherical 
Triangles,"  and  in  deriving  "  several 
useful  Theorems,"  for  the  solution  of 
spherical  triangles :  —  the  use  of  the 
second  kind  is  exhibited  in  its  "  applica* 
tion  to  the  Projection  of  the  Circles  of 
the  Celestial  Sphere."  This  portion  of 
the  volume  concludes  with  "  a  collection 
of  new  problems  for  solution,"  most 
of  which  have  only  a  single  initial  as 
the  proposer's  signature.  The  second 
number  contains  ^  The  Investigation  of 
n2 
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of  tbe  treatise  are  devoted  to  "  The  Con- 
Btructioa  of  Dials  from  the  Doctrine  of 
the  Sphere."  Two  paradoxes  were  pro- 
posed by  Mr.  Graham,  and  two  enigmas 
by  J.  S-^s;  these  were  answered  in  the 
third  number  by  the  proposers  and  Mr. 
Widd,  but  no  others  were  afterwards  in- 
serted. The  fourth  number  contains,  *^  A 
Method  to  Determine  a  Vulgar  Fraction 
nearly  equal  in  Value  to  any  Becinul  one 
proposed  ;*'— "  Some  observations  con- 
cerning Fluents,  by  Waltomensis"  (Mr. 
Landen);— -and  a  collection  of  "  Memo- 
rial Verses  adi^ted  to  the  Gregoriin 
Account,  or  New  Style,"  mosUy  by  J. 
Canton,  Esq.,  M.A.,  F.E.S. :  a  few  of 
the  latter  being  somewhat  curious  ire 
here  transcribed,  verbatim  et  UUratim. 


the  Sums  of  Series,  by  Xa-kia:''-— 
in  which  by  means  of  the  geometrical 
progression 

1 
l  +  a:  +  x^  +  ar»  +  &c.-j-3^.» 

when  *  is  less  than  unity,  and  the  use  of 
the  fluxional  calculus,  many  curious  and 
interesting  series  are  elegantly  summed. 
A  treatise  on  "  The  Principles  of  Dial- 
ling** is  commenced  in  this  number,  and 
continued  under  a  separate  paging 
through  the  succeeding  ones,  so  that  the 
whole  treatise  consists  of  40  pages.  It 
contains  geometrical  descriptions  of  hori- 
xontal;  erect  south  and  north;  erect 
east  and  west ;  direct  south  and  north  ; 
direct  east  and  west ;  and  also  the  usual 
declining  dials :— a  few  pages  at  the  end 

7b  Know  if  it  be  Leap  Year. 
Leap  year  is  giren,  when  four  will  diYide, 
The  oent'ries  compleat,  or  odd  years  beside. 

To  Find  the  Dominical  Letter. 
Divide  the  cent'ries  by  4  ;  and  twice  what  does  remain 
Take  from  6 ;  and  then  add  to  the  number  you  gain 
The  odd  years  and  their  4th  ;  which  dividing  by  7, 
What  is  left  take  from  7,  and  the  letter  is  given. 

Bp  the  Dominieal  Letter  to  find  on  what  Day  qf  the  Week  any  day  of  the  Month  will 

fall  throughout  the  Year. 

At  Dover  dwells  George  Brown,  Efiquire, 

Good  Christopher  Finch  and  David  Frier. 

7b  find  the  Golden  Number,  Cycle  qf  the  Sun,  and  Roman  IndicHon. 
When  1,  9,  3  to  the  year  have  added  been, 
Divide  by  nineteen,  twenty-eight,  fifteen. 

7b  find  Batter  Day, 
From  limit  take  the  letter,  adding  four ; 
From  the  next  sevens  what*s  left  still  take  away — 
What  still  remains,  with  limit  foand  before, 
Gives  Easter  Sunday  from  St.  David's  Day. 

7b  find  the  Time  qf  the  Moon's  coming  to  the  South,  and  qf  High  Water  el 
London  Bridge. 
Four  times  the  moon's  oge,  if  by  5  you  divide, 
Grives  the  hour  of  her  southing ;  add  2  for  the  tide. 


From  the  preceding  specimens,  it 
would  appear  that  Mr.  Canton  scarcely 
"  lisped  in  numbers,'*  as  his  productions 
are  much  more  practical  ihsun  poetical ; 
however,  his  '*  memorial  verses'*  were 
considered  valuable  in  **  their  day" — so 
much  so  that  Heath  made  no  scruple  to 
reprint  them,  '*  metamorphosed  and  dis- 
guised," in  the  next  number  of  his  Ladt/*s 
Philosopher.  The  fifth  number  con- 
tains some  editorial  remarks  on  certain 
fluxional  equations,  and  also  **  Some 
New  Forms  of  Fluents,  by  Haverfordi- 


ensis."  He  speaks  indignantly  against 
the  practice  of  quoting  an  author  for 
what  he  has  only  copied  from  othcn, 
and  says  there  is  **fcarce  a  single  flwDj 
in  any  of  our  present  matbemtti^ 
authors  but  what  may  be  met  with  in 
Sir  Isaac  NewtofCa  Quadratures,  and 
Cotes'^  Uarmonia  Mensurarum.'*  The 
Editor,  however,  demurs  to  this,  «w 
"presumes  that  his  correspondent  has 
not  seen  Mr.  Simp8on*8  last  book  of 
Fluxions."  In  thesecond  number  of  this 
work  are  found  some  "  Ohssrv^^i 
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hy  John  Turner,  on  Certain  Invidious 
Aspenhni  on  Mr,  Simpson's  Doctrine 
and  Application  of  Fluxions,  published 
in  the  Monthly  Review  for  December 
last,  by  Cantabrigiensis  j"  which  form  the 
first  of  a  series  of  papers  in  defence  of 
Simpson's  writines,  and  introduce  the 
reader  to  the  celebrated  controversy  be- 
tween **  the  Half-pay  Captain  **  and 
"Madam  John." 

From  the  nature  of  the  article  in  the 
jReview,  and  the  manner  in  which  it  is 
"  mentioned  by  the  author  of  the  Gen- 
iUmati's  Palladium,"  the  writer  is  sup- 
posed to  be  Mr.  Heath,  who  takes  upon 
nimself  to  charge  Mr.  Simpson  with 
** confusion,  mistakes,  and  plagiarism," 
and  also  to  assert  that  he  had  exhibited 
*' neither  method,  conciseness,  perspi- 
cuity, accuracy,  nor  judgment."  To 
these  charges  Mr.  Turner  replies  «eri- 
altm,  and  shows  that  the  **  confusion 
exists"  only  in  the  reviewer's  "own 
imagination,  and  nowhere  else;" — that 
"his  assertion  that  Mr.  Simpson  had 
mistaken  the  effect  for  the  cause,  is 
equally  unjust  and  without  foundation, 
and  what  follows  thereon,  downright 
nonsense;" — ^that  the  ** imputation  of 
plagiarism,**  is  the  **  most  injurious  re- 
flection that  malice  and  ill-nature  could 
■'"firKC*^"  seeing  that  **  not  one  halfot 
the  things  given  by  Mr.  Simpson**  re- 
lating to  the  *'  fluxions  of  the  sides  and 
angl^  of  spherical  triangles,"  is  to  be 
found  in  "  Cotes* s  EstimatioErrorum," 
and  "  his  method  is  also  quite  different." 
With  respect  to  the  "particulars  pro- 
duced to  prove  that  the  author  (Simpson) 
has  neither  method,  conciseness,  perspi- 
cuity^ accuracy,  nor  judgment,"  Mr. 
Toroer  makes  '*  it  appear,  to  a  demon- 
stration, that  the  commentator  has  neither 
veracity,  perception,  reason,  sense,  nor 
modesty  r  and  an  insinuation  that  "Mr. 
Simpaon  assumed  the  title  of  the  Doc- 
trine and  Application  of  Fluxions  to  his 
late  work,"  to  ^^gioe  it  a  character  and 
make  it  sell,  as  being  Mr.  Emerson*s 
title  to  a  treatise  of  his  on  the  subject," 
is  treated  with  the  indignant  contempt  it 
deserves.  The  observations  conclude 
with  an  allusion  to  the  assistance  Emer- 
son was  supposed  to  afford  to  the  "  com- 
piler of  the  Diary  and  Palladium,** 
which  confirms  what  has  been  advanced 
on  thfs  subject  in  the  notice  of  the  Afa- 
thematidan.  The  Editor  next  obliges 
'*  the  curious  with  certain  advertisements, 


sent  by  an  unknown  person,  the  four 
first  of  which  appear  to  have  been  printed 
in  the  Daily  Gazetteer  for  December 
last"  (1750.)  No.  I.  is  addressed  "  To 
the  Worshipful  Company  of  Stationers,'* 
hy  Uonestas,  and  states,  *'that  all  the 
host  materials  designed  for  the  Diary  by 
the  contributors  are  selected  out  and 
reserved  by  him  (Heath)  for  his  said 
Palladium,**  and  that  "any  person,  by 
comparing  together  the  two  performances 
for  the  ensuing  year  (1751),  will  soon  be 
convinced  that  though  the  best  of  them 
is  far  from  being  perfect,  yet  the  Diary 
is  by  many  degrees  the  worser,"  and 
this  "the  very  worst  that  has  yet  ap- 
peared." No.  II.  is  by  "  the  author  and 
compiler,"  in  answer  to  the  above,  and 
is  addressed  to  the  same  "Worshipful 
Company."  He  "  does  not  take  upon 
him  to  determine  whether  the  author  of 
that  advertisement  (So,  I.)  is  a  knave  or 
a  fool,  spectre,  dmmon,  or  apparition, 
and  therefore  thinks  himself  not  culpable 
for  what  is  said  of  him  in  the  dark,  with- 
out proof;"  but  he  challenges  Uonestas 
to  appear  persoiially  at  Stationers*  Hall, 
and  "discuss  the  matter  of  fact  before 
impartial  judges ; "  he  also  offers  a  reward 
to  "  any  honest  man  that  will  discover 
who  this  ingenious  writer  is,"  though, 
from  a  succeeding  paragraph,  it  would 
appear  he  had  a  good*  inkling  of  his 
personal  identity.  "  The  author  and 
compiler  of  the  Palladium  and  Ladies* 
Diary,"  however,  carefully  avoids  reply- 
ing to  the  charge  of  "  reserving  the 
materials,"  and  does  not  seem  very  wil- 
ling to  make  the  odious  comparison  re- 
commended. 

No.  III.  is  from  Honestas,  and  is  ad- 
dressed to  the  "compiler  of  the  Ladies* 
Diary"  He  reminds  him  "  that  when 
a  disputant  leaves  the  point  in  question, 
and  falls  to  swaggering  and  raving,  it  is 
a  certain  sign  that  he  either  has  a  bad 
cause  to. manage,  or  wants  sense  and 
temper  to  make  the  best  of  a  good  one  ;** 
that  he  has  "  either  entirely  forgot,  or 
wisely  omitted,  to  take  notice  of  the 
principal  matter  urged  against  him ; "  and 
that  if  he  could  "have  fairly  made  it 
appear  that  he  had  never  converted  to 
his  own  use  what  was  intended  for  the 
Diary,  he  needed  not  to  have  been  under 
such  furious  agitations  about  a  knave, 
fool,  spectre,  or  a  damon"  He  regrets 
that  the  "  oace  useful  work  (Diary)  is 
now  no  better  than  an  incorrect,  poor 
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performance,  abounding  with  the  most 
enormous  absurdities,"  and  instances  two 
of  the  questions  in  the  Diary  for  1751, 
as  proofs  "  that  the  Diary  has  greatly 
sunk  in  its  value,  either  through  tfU 
inability  or  designs  of  the  conductor.*^ 
No.  ly.  is  in  reply  to  Honestas,  and  is 
again  addressed  **  To  the  Worshipful 
Company  of  Stationers."  Heath  accuses 
his  opponent  of  cowardice  for  not  appear- 
ing "  in  propria  persona** — calls  nim  a 
''sham  litigant,"  who  "deserves  only 
contempt  or  pity  for  his  gross  ignorance 
and  abandoned  conduct,  acting  like  an 
assassin  in  the  dark  I  "  He  sUtes  that 
"  the  Ladies*  Diary  depends  more  on 
amusement  for  the  fair  sex  than  on  the 
propriety  of  mathematical  problems,"" 
which  concern  "  but  about  500  buyers," 
whereas,  by  the  addition  of  a  Ladies* 
Oracle  and  other  improvements,  the 
sale  of  it  had  been  increased  by  several 
thousands,"  whilst  the  sale  had  **  before 
sunk  by  being  overloaded  with  thejpro^- 
lems  and  solutions,*'  He  also  informs 
the  ••  Worshipful  Company"  that  " our 
Palladium  was  forced  to  supply  every 
reader  with  their  humour,"  ana  as  "every 
thing  therein  is  connected  with  what  the 
Diary  contains,  they  ought  to  be  read 
together."  Rather  an  adroit  way  of 
admitting  the  depreciation  of  the  Diary 
and  of  recommending  **  our  Palladium** 
in  the  same  breath  I  In  a  postcript,  the 
"  Company"  is  informed  that  Htmestas 
"  took  his  degree  in  a  tobacco  hogshead^ 
and  has  taken  the  oaths  to  a  prostitute 
writer  in  town,  as  we  are  informed ;  and 
the  best  writer  against  both  is  onb  who 
shall  sign  the  warrant  for  their  execu- 
tion." These  allusions,  says  a  high 
authoriu*  on  these  subjects  [<*Beem 
intended  to  apply  to  Simpson  and  Tur- 
ner"], bat  in  what  manner  can  scarcely 
be  conjectured  ;  a  reference  is  made  to 
the  Palladium  for  some  further  remarks 
equally  obscure,  where  ["Heath  had 
printed  the  most  ridiculous  ribaldry  that 
ever  was  intended  for  wit."]  If  tlie  im- 
portant monosyllable'*  on6"  was  intended 
to  imply  the  results  of  his  own  prowessi 
never  was  a  "  poor  knight  of  La  Man- 
cha"  more  egregiously  mistaken.    No. 


*  For  the  sake  of  distinction,  the  valuable  and 
interesting  remarks  of  this  gentleman  will  be  en- 
closed in  brackets ;  his  readiness  to  afford  informa- 
tion deserves  every  acknowledgment,  and  my 
obligations  to  him  an  both  numerous  and  exten- 
sive— T.  W. 


V.  is  a  reply  from  Monestas.  He  points 
out  the  somewhat  ridiculous  subterfuges 
of  the  "Compiler"  suiting  so  ''ill  with 
the  character  of  a  philosopher  and  mm- 
thematlcian,  from  whom  the  world  is 
promised  such  wonders ; "  and  considers 
**  of  all  men  living,  he  (Heath)  has  the 
least  reason  to  complain "  of  engaging 
"  in  a  dispute  with  an  unknown  person." 
He  indiguantly  asks  him,  "  How  many 
persons  of  reputation  and  superior  genius 
have  you,  under  different  fictitious 
names,  grossly  insulted  and  abused  f 
£ven  to  that  degree,  that  the  Diary, 
under  your  hands,  has  become  remark- 
able for  scandal  and  defamation,  which 
'are  there  dealt  out  with  unbounded 
license;"  and  he  concludes  by  declar- 
ing that  "to  see  men  of  distinguished 
merit,  and  the  most  amiable  charac- 
ters, treated  with  such  insufferable  in- 
solence by  a  wretched  pretender,  most 
fill  everv  generous  mind  with  indigna- 
tion, and  make  them  despise  the  wretch 
whose  faults  they  might  otherwise  be 
inclinable  to  pardon."  The  preceding 
remarks  are  strongly  expressed,  but  not 
more  so  than  the  occasion  required.  [In 
the  Diary  foe  1751,  some  queries  are 
inserted  under  the  signature  "Philan- 
thropus,"  evidently  intended  to  injure 
the  characters  of  Simpson  and  his  friends, 
by  insinuating  that  they  were  noUiinff 
more  than  ignorant  '*  impostors  and 
enemies  of  the  public."  The  tirade  con- 
cludes with  the  following  lines,  "  which 
admit  of  no  difficulty  of  application  to 
Simpson  and  his  advocates,"]  sinee 
Heath  distinctly  charged  them  with  being 
''  Collectors  from  Fbemgb  and  LiLta 
mathematical  authors  and  puffers  of  per* 
formances :" 

"  And  why  should  cMRMMiialors  Tiew, 
In  Newton  more  than  Newton  knew? 
Why  should  translatore  be  proflnsoist 
And  ignorant  parsons  made  suocesaors  f* 

Ladietr  Diarf,  17»1,  p.  4M. 

The  preceding  reply  appears  to  have 
given  Heath  his  quistus  so  far  as  the 
public  iournals  were  concerned,  and 
though  he  afterwards  published  various 
pamphlets  on  the  subject  of  the  contro- 
versy, he  allows  Honestas  the  undis- 
turbed possession  of  his  "  vantage 
ground."  Most  probably  the  ''  com- 
piler "  knew  too  well  the  superiority  of 
this  "  tiitihiotc'ii  person  *'  to  molest  him 
further;  and  it  is  to  be  regretted  that 
no  positive  {proofs  of  the  identity  of  his 
able  antagonist  are  now  to  be  found.    It 
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has  been  eoDJectured,  and  most  probably 
ia  correct  that  [^^  BalldmoH  may  have 
been  Honetttu.  He  does  not  appear 
personcdi^  in  the  dispute;  yet  as  the 
Matkematieian  was  begun  for  the  same 
purpose  (as  the  Exetcuet)  and  is  con- 
ducted in  a  more  moderate  tone,  it  is 
far  from  unlikely  that  he  performed  his 
part  in  the  Gazetteer.  Honestas  appears 
in  the  Ladies*  Diary ^  1751,  as  the  pro- 
poser  of  a  new  tariff!  He  would  tax 
ladies'  hoops  and  take  off  the  duty  from 
«o<9i  and  candles!  His  reasons  are 
good :  **  whereby  a  present  extensive  in- 
eonveniency  would  become  a  public  ser- 
vice, and  the  industrious  part  of  mankind 
be  relieved/']  A  glance  at  the  fashions 
of  the  day  in  the  <*  Pictorial  History  of 
England,"  vol.  iv.,  p.  806,  will  show 
thai  good  reasons  existed  for  euch  a  pro- 
posal. The  third  number  of  the  work 
eootains  *'  Some  remarks  on  a  kte  Scur- 
rilous Pamphlet  in  answer  to  the  Obser- 
vations published  in  our  last  Number 
in  Defence  of  Mr.  Simpson's  Fluxions, 
by  John  Turner;"  in  which  the  **ima- 
gvMuy  Cantabrigiensis  "  is  handled  in 
a  manner  equal  to  his  deserts.  His  ob- 
jections to  Simpson's  Fluxions  and  Tur- 
ner's Defence,  as  might  be  expected, 
turn  out  to  be  unfounded;  they  are 
shown  to  be  *'  the  poor  artifices  of  a 
little,  shuffling,  adversary,'*  who  is 
'*  grossly  ignorant  of  the  most  common 
parts  of  the  subject"  From  a  post- 
script we  learn  that  he  had  also  fallen 
fiml  of  De  Moivre,  whom  he  accused  of 
inaccuracy,  and  did  not  scruple  to  pro- 
nose  "  the  printing  of  Mr.  Abraham  De 
Moivre's  Doctrine  of  Annuities^  cor- 
rected and  improved  by  himself  (Heath), 
notwithstanding  that*'  De  Moivre  had 
just  published  <*  a  new  edition  of  that  very 
w<Hrk."  The  article  concludes  with  *'  A 
Letter  to  the  Author,  by  Honestas^*'  in 
which  the  imperfections  of  the  Diary 
for  1748,  are  very  amusingly  pointed  out. 
The  editor  of  the  Diarv  is  stated  to  rise 
'<  greatly  conspicuous  by  his  own  igno- 
rant blunders ;  for  having  first  (as  usual) 
c&rreeted  the  data  he  solves  (the  12th 
question)  hb  own  way,  and  then  very 
modestly  tells  the  world,  it  was 

Answered  by  Mr.  Heath  only  /** 
This  censure  was  by  no  means  unde- 
wanedf  as  will  appear  on  reference  to  the 
Diarios  of  the  time,  and  in  this  very 
year  P' Heath  gives  the  prise  to  him- 
self 1^  so  desirous  was  he  of  appearing 


considerable,  in  spite  of  nature.*'  In 
the  fifth  number  the  subject  is  resumed^ 
and  wc  are  presented  with  ^*  A  short 
Examination  of  a  Pretended  Answer  of 
the  late  Compiler  of  the  Ladies'  Diary 
to  the  Charge  of  Falsehood  and  Igno- 
rance exhibited  against  him,  in  our  third 
Number ;  with  some  Observations  on' his 
last  Scurrilous  Pamphlet,**  by  John  Tur- 
ner. Three  points  of  the  controversy 
are  here  discussed  seriatim^  viz. : 

1.  ''The  Author*s  (Simpson's)  Defi- 
nition of  a  Fluxion. 

2.  "  His  method  of  Solving  a  Flux- 
ionary  Equation. 

3.  *'  The  Assertion  of  this  Opponent 
(Heath),  that  the  Author  publishes 
Nothing  but  by  the  Assistance  of 
Others:' 

Under  the  first  head  Simpson*s  devia- 
tions from  the  methods  laid  down  by  Sir 
Isaac  Newton  are  maintained  and  shown 
to  be  justifiable.  The  second  head  is 
somewhat  summarily  disposed  of  by 
Waltoniensis  (Landen)  in  the  postscript^ 
of  a  letter  sent  to  the  editor  in  March, 
1752.  He  says  ''What  a  dunce  was 
Heath  to  object  to  Mr.  Simpson's  cor- 
rection of  this  fluent !  I  took  no  notice 
of  it  till  lately.  A  goose  of  a  critic, 
indeed  I  He  rightly  calls  himself  Critic 
Anser:*  Mr.  Landen  evidently  alludes 
to  ["a  series  of  running  comments  on 
the  solutions  in  the  Diary  for  1749,  pro- 
fessedly by  Heath,  and  bearing  the  title 
of  "  Critic  Anter's  Annotations ;"]  he 
perhaps  little  dreamt  of  Landen*s  appli- 
cation of  the  signature !  Upon  the  sub- 
ject of  the  third  head  **  the  late  com- 
piler appears  to  have  been  more  than 
usually  eloquent.  He  styles  'John*  a 
'  Polite  Lady,'  and  flourishingly  asks  why 
' Madam '  is  so  '  captious  about  trifles?" 
when  we  all  know  who  corrected  the  proof 
sheets  of  his  favourite  Fluxions,  when 
and  where.*'  "  How  then  is  your  favourite 
author  wronobd  by  our  saying  he  was 
assisted  ?  Don*t  we  all  know  he  stands 
supported  by  Amanubnses,  Revisers, 
and  Advocates  (yourself  one)  to  which 
may  be  added  Grammatical  Pedants, 
Haberdashers  of  Points  and  Syllables  ; 
Refiners  of  Diction ;  Correctors  of  Sen- 
timent, Castrators  of  redundant  Mem- 
bers of  Plagiarism;  Collectors  from 
Fbeiygh  and  Latin  mathematical  Au- 
thors ;  and  Puffers  of  Performances  !'* 
To  such  a  mass  of  high-sounding  twad- 
dle a  simple  negation  would  obviously 
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be  a  Bufflcient  answer,  notwithstanding 
all  the  force  of  the  capital  letters ;  and 
accordingly  ''Madam'*  contents  himself 
with  little  more.  He  states  that  **  every 
thing  here  said,  or  insinuated,  is  utUrly 
false f  except  with  regard  to  the  correction 
of  the  (first)  proof  sheets;'*  that  the 
^tfconc/ proof  sheet  was  always  sent  to  the 
Author  himself,"  and  that  '*  not  a  word, 
or  a  point,  (was)  altered  from  the  Original 
Copy,  but  by  the  Author/*  From  the 
title,  and  some  remarks  at  the  close  of 
this  article,  it  appears  that  [*'  although 
Heath  made  up  &e  Diary  for  1753,  he 
was  superseded  by  the  Stationers*  Com- 
pany and  the  completion  of  the  number 
put  into  Simpson's  hands ;"]  so  wc  have 
at  least  one  reason  for  the  very  singular 
language  previously  quoted.  He  also 
seems,  from  his  own  allusions,  to  have 
commenced  a  new  periodical  in  opposi- 
tion to  the  Diary  entitled  the  "  Ladies' 
Philosopher  "  and  made  an  attempt  "  to 
get  all  the  Letters  designed  for  the  Diary 
into  his  own  hands  ;'*  a  proceeding  which 
certainly  adds  no  pleasing  trait  to  his 
already  unenviable  character.  On  the 
whole,  the  **  Half-pay  Captain*'  appears 
to  have  been  thoroughly  beaten ;  ma- 
noeuvre as  he  pleases  he  la  invariably 
oti/-manoeuvred,  and  though  he  occa- 
sionally musters  «*  a  folorn  hoi)e'*  **and 
storms  furiously,"  no  friendly  breach 
is  found  through  which  to  force  an 
entrance.  The  steadiness  and  ability 
of  his  opponents  successfully  resist  every 
effort,  so  that  he  is  ultimately  compelled 
to  *'  sound  a  retreat,"  and  retire  behind 
his  entrenchments  defeated  and  disgraced. 
Questions,  The  number  of  questions 
proposed  and  answered  in  this  work  is 
81,  and,  as  might  be  expected  from  the 
circumstances  under  which  they  were 
proposed,  many  of  them  are  of  a  very 
superior  character.  The  principles  upon 
which  the  investigations  arc  based  are  in 
general  clearly  and  copiously  laid  down, 
and  on  this  account  are  more  valuable  to 
junior  students  than  when  wrapt  up  in 
the  usual  curt  style  of  the  present  day. 
Of  the  solutions,  14  belong  to  Algebra ; 
and  17  to  geometrv,  &c. ;  19  to  trigono- 
metry ;  13  to  mechanics ;  15  to  fluxions 
and  its  application ;  8  to  the  application 
of  algebra  to  geometry,  &c. ;  and  the 
rest  to  conies;  hydroautics;  chances; 
loci  and  annuities.  The  22nd  question 
ia  No.  339  in  the  Ladies*  Diary,  and  is 
one  of  those  to  which  Honestas  objects 


in  his  second  letter  to  the  Duihj  Gaza^ 
feer.  The  proper  data  for  the  calcula- 
tion arc  here  supplied,  which  was  not 
the  case  in  the  Dtaryt  Messrs.  Ash  and 
Gibbons  having  founded  their  soludouB 
upon  an  experiment  by  Dr.  Desagnliers 
in  the  Phil.  Trans.,  No.  875,  p.  269.  The 
28th  finds  the  values  of  »,  y,  z,  &c.,when 
their  sum,  sum  of  squares,  sum  of  cubes, 
&c.,  are  given.  Two  cases  of  this  problem 
form  questions  14  and  18  in  the  Briiisk 
Oracle,  and  a  general  method  of  soladoa 
is  given  in  Art.  19  of  Dr.  HutUm*t 
MisceL  Math.,  by  Mr.  George  Coughroo. 
The  principle  upon  which  the  question 
is  solved  in  the  Exercise  appears  to  be 
identical  with  that  in  the  article  cited. 
Ques.  35,  47,  50  relate  to  the  "  Curve 
of  Pursuit.**  The  first  is  the  same  ai 
question  310  in  the  Ladies*  Diary  for 
1 748,  but  no  solution  was  printed,  al- 
though Mr.  Landen  is  said  to  have  given 
a  true  one*  The  subject  appears  to  have 
been  a  favourite  speculation  **in  those 
days,"  and  an  excellent  paper  on  the 
•*  curve"  by  the  late  Mr.  Samuel  Jones, 
of  Liverpool,  may  be  seen  in  the  Ap- 
pendix to  the  Genileman's  Diary,  for 
1839,  in  which  various  references  to 
other  solutions  are  given.  Ques.  38  is 
proposed  by  Honestas  and  is  the  secosd 
Diary  question  alluded  to  by  him  in  hit 
letter  to  the  Gazetteer.  The  question 
was  improperly  proposed  in  theDtsrjr, 
and  if  reference  ne  made  to  Ques.  344, 
it  appears  to  be  **  answered  ftyUpno- 
rensis  only,"  and  affords  an  amusing 
specimen  of  Heath's  method  of  gettin| 
over  a  difllcnlty.  Ques.  39  is  proposed 
by  Mr.  Thomas  Moss,  and  proves  tbat 
**  the  perpendiculars  of  any  triangle  meet 
in  the  same  point."  It  forms  Cor.  5  to 
Prop.  IV.  of  the  article  "  Transvcrsah* 
in  Daffies's  Hutton,  and  may  be  met 
vdth  in  almost  any  treatise  on  Analytical 
Geometry.  This  is,  however,  probably 
the  earliest  insUnce  of  its  occurring  in 
an  English  work.  Ques.  43  is  proposed 
by  Waltoniensis  fMr.  Landen),  and  gives 
the  relation  between  Uie  sides  of  a  triangle^ 
the  segmenta  of  the  sides,  and  the  seg- 
ments of  the  lines  drawn  from  the  sngles 
through  a  point  within  it  The  question 
answers  to  Prop.  V.,  "  Transversals,"  to 
Davies^s  Hutton^  and  was  solved  by  die 
proposer  from  ["Statical  considera- 
tions, a  method  maeh  practised  in  lattf 
times  by  the  French  geooseters.'*]  A 
purely  geometrical  solution  is  given  by 
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«<  2EMK02;*  proUbl7  Simpeon,  which 
differs  little  mm  the  preaeot  mode  of 
eonductiDg  Transversal  inquiries.  Mr. 
Landen  appours  to  have  been  the  first 
to  propose  this  corions  question. 

Que$.  66  is  a  neat  property  of  the 
trapesium  proposed  by  Landen,  under  his 
usual  signature,  at  that  period,  of  "  Wal- 
toDiensis/'  It  seems  but  little  knowoi 
and  is  here  transcribed. 

'« la  the  traperinm  AB  C  D  if  any  right 
line  m»  be  drawn  tluoagh  p^  the  point 
where  the  diagonals  intersect  each  other; 
then  Am  ,  Bm  i  Cm  .  Dn  ii  Ap  .  Bp  i  Cp. 
J>p." 

Qua.  59  was  proposed  by  Mr.W.  Toft, 
and  shows  where  to  cut  a  tree,  so  that 
when  measured  by  the  common  rule  the 
part  next  the  greater  end  may  be  a  moon" 
fltWM.  Some  curious  particulars  relating 
to  this  subject  may  be  seen  in  Dr.  Hut- 
i9M*s  Jdemsuration^  and  several  other 
worin.  Qiies.  73  demonstrates  that  *'a 
line  from  either  of  the  acute  angles  of 
a  right-angled  triangle  to  the  centre  of 
the  inscribed  circle  is  a  mean  propor- 
tional between  the  hypothenuse  and  the 
excess  of  the  hypothenuse  above  the  op- 
poaite  leg ;"  two  other  demonstrations  of 
the  same  property,  by  Mr.  John  Baines, 
nay  be  seen  in  the  Lted's  Correspon" 
<Untf  vol.  iv.,  p.  314—5.  Many  of  the 
flfoestions  are  proposed  and  answered 
under  the  disguise  of  Greets  signatures 
and  assumed  names ;  but  from  the  nature 
of  the  subjects  to  which  they  belong 
it  is  not  improbable  that  most  of  them 
are  due  to  Shnpson,  since  Turner  ap- 
pears under  his  own  initials  in  pp.  32 
and  144. 

Contributors,  Barker,  Brownbridge, 
Curiosns,  £.  B.  M.,  George,  Ghiss, 
Graham,  Kay,  Landen,  Lei>?h,  Lupus, 
Marshall,  Moss,  Nantieus,  Northoucic, 
Phipps,  Proteus,  Rollinson  (R— on),  R. 
R.  IL,  Tommy  Tangent,  Toft,  Trott, 
Tamer  (T— r),  Watson,  Weston,  Widd, 
&e.,  &c. 

Publication,  The  publication  appears 
to  have  been  half-yeariv.  The  first 
nnmber  was  issued  towaras  the  close  of 
1750,  and  the  last  (printed  at  Wrexham) 
in  the  early  part  of  1753.  Five  of  the 
first  numbers  were  "printed  for  James 
Morgan,  at  the  Three  dranes,  in  Thames 
Street,  London,*'  and  the  last  <'  by  R. 
Marsh,  Wrexham."  All  the  numbers 
were  subsequently  sold,  at  '*  one  shilling 
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each,"  by  *<  J.  F.  and  C.  Rivingtoui  St. 
Paul's  Church-yard,  London." 

THOMAa  Wilkinson. 
Burnley*  Lancuhire,  March  i,  1849. 

HINTS  ON  TTHB  OCCASIONAL  BMPLOTinMT 
OT  THB  MANUAL  POWSB  OV  '  SHIPS* 
0RBW8  AS  A  SUBSTITUTB  FOE  AUXILIAmT 
STBAK  POWBR  IN  PBOPBLLINO  TB88BL8 
or  WAR. 

It  appears,  firom  the  Report  of  the 
Select  Committee  on  Naval  Estimates, 
that  the  prepsration  of  steam  guard-ships 
has  been  attended  with  so  heavy  an  ex-> 
pense,  that  proceedings  on  the  measure 
nave  been  discontinued.  The  B/enheim 
had  for  this  purpose  ^'reauired  an  outlay 
of  above  43,000/.  on  her  hull,  and  above 
25,000/.  for  machinery,  before  she  was 
completed  as  a  steam  guard-ship*' —yet. 
Lord  John  Hay  stated  in  evidence,  that 
vessels  so  fitted  "  would  not  prove  effi- 
cient as  war  steamers  for  sea*going  pur- 
poses." 

It  further  appears  that  the  cost  of  the 
steam  apparatus,  the  high  pay  of  engi- 
neers, and  the  coals  consumed  in  all 
steamers  of  war,  are  expended  for  a  very 
smidl  amount  of  actual  service  of  the 
steamingapparattts — vessels  of  war  differ- 
ing from  private  traders,  in  that  the  ktter 
are  remunerative  only  from  the  great 
number  of  voysges  they  mal^e,  compared 
to  sailing  vessels  in  a  jpven  time ;  whilst 
the  vessel  of  war  usually  has  only  to 
cruise  on  a  certain  station,  without  use 
for  great  speed,  excepting  on  some  occa- 
sions of  emergency.  The  two  descrip- 
tions of  vessels,  the  trader  and  the  man- 
of-war,  differ  also  in  another  respect ; — 
the  trader  carries  no  more  hands  than 
those  requisite  for  navigation-— the  vessel 
of  war  has  a  crew,  perhaps,  ten  times  as 
numerous  as  that  of  a  merchantman  of 
equal  tonnage,  that  extra  number  being 
provided  to  man  the  guns.  The  vessel 
of  war,  then,  when  not  actually  engaged 
with  an  enemy,  has  a  great  amount  of 
human  force  at  its  disposal ;  in  a  vessel 
of  about  500  tons,  for  example,  not  less 
than  two  or  three  hundred  men  unoccu* 
pied,  but  who  might  be  employed  in  giving 
motion  to  the  vessel. 

The  application  of  this  human  force  to 
such  a  purpose  has,  in  small  vessels,  been 
frequent  by  means  of  oars  or  sweeps.  The 
MUlbrook,  at  a  first  trial  with  raw  hands, 
made  two  and  a  half  knots  an  hour  in  a 
dead  calm ;  4ind  afterwards,  when  her 
k8 
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crew  were  more  experienced,  she  ceutd 
row  much  faster.  It  was  bj  means  of 
sweeps  that  the  Bellane  got  away  from 
the  Millbrook  after  striking.  But  as  it 
can  only  be  a  small  fmmber  of  men  that 
can  be  .put  to  oars  or  sweeps  in  the  usual 
way,  other  means  of  applying  the  force 
of  man  for  the  same  purpose  have  been 
frequently  proposed,  and  yarious  contriv- 
ances have  been  devised  for  carrying  the 
plan  into  execution  ^  but  they  have  all 
of  them,  unfortunately,  been  in  some 
respects  defective  or  objectionable ;  and 
as  an  important  use  of  the  Mechanics^ 
Magazine  is  to  draw  attention  to  objects 
of  utility  not  yet  attained,  and  as  the  intro- 
duction of  means  less  costly  than  steam 
for  giving  locomotion  seems  highly  desi- 
rable, particularly  as  to  guard-ships  and 
coast  defence,  the  ideas  of  Sir  Samuel 
Bentham  on  the  subject  may,  though  he 
had  not  perfected  his  plan,  be  of  some 
use  in  the  contrivance  of  an  efficient  ap- 
paratus for  the  purpose  in  question. 

Sir  Samuel  having  had  considerable 
experience  in  Russia  of  the  modes  he  had 
devised  for  giving  locomotion  in  river 
navigation,  as  also  in  actual  warfare  at 
sea  in  the  Liman  of  Otchakoff,  turned 
his  attention,  in  the  year  1830,  to  the 
means  of  giving  locomotion  to  sea-going 
vessels  of  war  by  means  of  their  orews, 
and  began,  as  was  his  eustomy  whatever 
were  the  objects  he  had  in  view,  bv  noting, 
for  his  own  use,  all  such  particulars  as  it 
seemed  essential  to  keep  in  view  when  oon- 
.  triving  the  means  of  producing  anv  de* 
sired  effect.  Those  notes  were  as  follows : 

Th9  tqtpHeatum  of  the  force  of  man  to 
ih€  giving  locomotion  to  vastii  qfwar» 

The  properties  that  present  themselves 
as'  desirable  in  the  application  of  this 
force  are  as  follows : 

1st.  That  the  apparatus  should  oause 
the  whole  force  to  act  against  the  water 
in  which  the  vessel  is  aloat,  and  to  be 
so  applied  as  to  be  in  the  [direction,  the 
best  suited  to  give  progressive  motion, 
instead  of  paddle-wheels  or  other  circular 
apparatus. 

2ndly.  That  where  paddle-wheels,  or 
other  apparatus  for  givmg  loeomotion  by 
means  of  steam,  are  already  fitted  to  a 
vessel,  the  apparatus  for  the  appli- 
cation of  the  force  of  man  should  be 
adapted  to  the  apparatus,  paddle-wheel 
or  other,  already  fixed,  so  that  this  force 
should  be  occasionally  employed  in  lien 
of  steam. 


8fdly.  Tlmt  it  iMM  be  stMffi  i^  to 
admit  oecasioftdly  of  at>p1)rin£;  the  foree 
of  the  whole  cf  the  crew. 

4thly.  That  it  should  rebder  apfMitent 
how  much  force  each  ttan  actoally  em« 
plpys. 

6thly.  That  It  should  be  sueh  as  ItaC 
the  man,  whilst  sptylymg  his  force  to 
flive  motion,  should  be  littk  liable  (6  be 
disarranged  or  obstrueted  by  the  nfotiott 
of  the  vessel. 

ethly.  That  it  should  oecti&f  little 
room  ;  particularly  that  it  shOuM  hiter- 
fere  as  little  as  possible  with  the  other 
Operations  required  to  be  carried  on  at 
the  same  time — especially  that  most 
peedful  one  in  a  vessel  of  war,  the  use 
of  the  guns. 

7thly.  That  the  apparatus  should  be 
altogether  simple,  lignt,  little  liable  to 
be  put  out  of  order,  easy  of  repair,  lit«fe 
oumbersome  when  not  in  use. 

8thly.  That  it  should  be  suit^  to  the 
application  of  the  same  foree  to  ether 
operations  necessary  on  board  ship,  sneta 
as  pumping,  raising  and  lowering  sailing 
apparatus,  &e. 

Satisfied  that  sailors  are  less  annoved  by 
applying  thehr  force  as  in  rowing*  than  in 
any  other  manner,  Sir  Santuel  oontriTed 
an  apparatus  by  which  they  were  to  be 
employed  in  a  similar  way  for  giving 
motion  to  a  vessel*  It  was  an  endlees 
rope  or  ehain,  connected  with  the  madlii- 
nery  intended  to  be  moted,  whether 
paddle-  wheels  or  screws,  if  already  fitted, 
or  any  other  more  efficient  apparatae  i 
this  rope  or  chain  supported  here  and 
there  round  a  eonnderable  part  of  the 
deck,  in  a  manner  so  as  to  be  eaailjr 
placed  when  needed,  and  as  easily  taken 
away  when  not  in  use ;  this  endleas  rope 
or  chain  worked  by  the  men  sitting,  mm 
in  rowing,  and  giving  the  stroke  with 
both  hands.  A  model  was  made  of  the 
part  to  be  held  by  each  man }  it  was  a 
light,  double-handled  frame,  which  seised 
the  rope  or  chain,  and  held  it  fut  whilst 
the  stroke,  as  in  rowing^  should  be  Inade; 
when,  on  the  torn  of  the  handles,  the 
hold  of  the  rope  was  loosened,  leaving 
the  handled  frame  at  liberty  to  be  ad- 
vanced the  length  of  a  stroke ;  by  the 
next  turn  of  the  hands,  the  frame  again 
held  tight  the  rope,  ready  to  be  advanced 
another  length  of  stroke:  thus,  as  In 
rowing,  the  amount  of  foree  obtained 
would  be  that  of  the  ioint  strength  of  the 
number  of  men  employed. 
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That  model  was  submitted  to  the  Lords 
of  the  Admiralty  in  September,  1842 
(but  has  not  been  returned) ;  it  was  ae- 
eompanied  by  a  short  letter,  saying  that 
*'Sir  Samuel  Bentham  had  considered 
that  the  efficiency  of  vessels,  men-of-war 
especially,  might  be  greatly  inereased 
were  means  provided  to  enable  the  crew, 
in  cases  of  emergency,  to  give  motion  to 
the  vessel  independently  of  wind  or 
steam*'— instancing  such  emergencies  as 
**  working  off  a  lee  shore,  entering  an 
enemy's  harbour  for  attack,  or  the  placing 
a  ship  speedily  at  her  intended  station 
before  an  enemy's  fort,  the  overtaking  a 
flying  vessel  at  sea,  or  the  changing  the 
position  of  a  ship  in  action."  At  that 
time  the  advantages  of  steam  navigation 
were  alone  looked  to,  and  no  thought  was 
taken  of  expense,  so  that  the  Admiralty 
acknowledging,  through  their  secretary, 
the  receipt  of  the  m^el,  indicated  that 
their  Lordships  "  did  not  think  the  pro- 
posal applicable  in  the  present  day." 
Since  that  time,  experience  of  the  im- 
mense cost  of  steamers  for  war  purposes, 
would  doubtless  cause  a  very  different 
view  to  be  now  taken  of  any  well- devised 
i^paratus  which  might,  independently  of 
steam,  enable  a  vessel  to  be  moved  with 
certainty  against  wind  or  tide,  even  were 
the  use  of  the  invention  to  be  confined 
to  guard-ships  and  others  for  coast  de- 
fence. M.  8.  B. 


STINSOM's  patent  STKAM  B0TI.B&S. 

Sir, — In  my  last  oommnnication  respect^ 
ing  steam-engine  boilert,  I  gave  what  I 
deemed  a  saffident  answer  to  Mr.  Med- 
worth's  remarks ;  and  am  quite  willing  to 
aDow  all  the  merit  dae  to  him  for  inventing, 
In  less  than  "twenty- five  hours,"  a  boiler 
which  was  patented  by  another  person,  and 
illtistrated  in  yonr  Magasine  some  foar  or 
Ave  years  previonsly  I 

My  examination  of  Mr.  Stanley's  small 
steaming  apparatos  at  York  was  in  oom- 
pUaace  with  a  request,  and  went  no  further 
than  /mlmg  that  the  crown  plate  of  the 
boikr  over  the  famace  had  vertical  tabes 
inserted  in  it ; — whence  my  observations  upon 
it,  as  before  referred  to. 

The  boiler  to  which  the  accompanying 
(and  onsolicited)  letter  refers,  and  which 
did  not  occupy  my  mmd  iwenty-Jive  mi- 
nuta  in  inv'enting,  is  constructed  in  accord- 
ance with  one  of  the  *'twelye  different 
arrangements"  described  In  my  specifica- 
tion, and,  being  of  a  practical  character, 
may  possibly  convince  Mr.  Medwortb  of  its 
vahw. 


A  steam  engine  Is  now  being  erected  in 
eonneetion  with  this  boiler,  and,  after  a 
series  of  careful  tests,  I  hope  to  furnish  you 
with  a  further  report  as  to  its  economy ;  in 
the  mean  time,  being  fully  occupied  in 
making  steam  engines  with  the  patent  boilers 
-—under  an  increasing  pressure  of  orders^ 
I  shall,  for  the  present,  allow  Mr.  Medworth 
to  bon  his  potatos  in  peace. 

I  am,  Sir,  yours,  &c., 

J.  Stknson. 
Engine  and  Mill  Worki,  Northampton. 
(COPY.) 
Burton  Mills,  near  Higham  Ferrers, 
NoithamptonalUrei 

March  12, 1S49. 
Messrs.  Ogg,  Howard,  Butlin,  and  Stenson. 
Gentlemen, 

Having  got  steam  up  in  your  new  25  horse 
boiler,  and  worked  our  dyehouse  three  days  and 
weighed  coal,  we  are  very  much  gratified  in  being 
able  to  say  that  our  saving  over  our  old  boiler  is 
158.,  say  fifteen  shillings  daily,  and  steam  blowing 
off  all  day,  more  than  we  can  use.  Having  calcu- 
lated the  power,  I  can  boil  six  thousand  gallons  of 
water  in  45  minutes,  at  a  cost  of  9id. 
Your  obedient  servants, 

Geokob  Davis  6^  Co. 
7^  cwt.  of  coal  is  our  quantity  burnt. 

» 

8TRBNOTH    OV   OLAS8     P1PK8 — niCISrVB 

BZPBRIMBNTS. 

Dear  Sir, — In  consequence  of  the  perusal 
of  the  editorial  remarks  as  to  the  probable 
"  why  or  wherefore  "  glass  pipes  were  not 
substituted  for  pipes  of  lead  at  Claremont, 
I  gave  directiona  to  the  chief  mechanic  at 
our  works  to  prepare  hydraulic  apparatus  for 
testing  the  strength  of  glass  pipes — such  as 
are  ordinarily  made  at  the  Nailsea  Glass 
Works. 

All  the  pipes  submitted  to  trial  were  cut 
to  3  feet  in  length.  Their  internal  diame- 
ters varied  from  1^  inches  to  2f  inches. 
The  various  thicknesses  ranged  from  one- 
eleventh  to  three-sizteenths  of  an  ihch.  In 
every  instance  each  pipe  sustained  an  inter- 
nal pressure  of  672  lbs.  per  square  inch. 
In  two  instances  only  did  any  pipe  burst 
with  a  less  pressure  than  784  lbs.  per  square 
inch.  In  all  the  other  trials  every  tube  Was 
removed,  unbroken,  under  a  pressure  of 
1568  lbs.  per  square  inch.  To  you  I  offer 
the  first  rough  statement  that  has  yet 
appeared  on  this  interesting  subject.  I  need 
not  inform  yon  that  a  series  of  experiments 
are  in  progress  wiiich,  when  complete,  may 
possibly  prove  somewhat  astounding  *<to 
engineers  and  others,"  whose  duty  we  have 
hitherto  considered  it  to  be,  to  experiment 
for  themselves,  upon  captivating  noveltiea 
touching  their  own  art. 

The  more  minute,  as  well  as  the  more 
extended  matters  of  interest,  must  be  re- 
served for  a  future  communication. 
I  am,  Dear  Sir,  yours,  &c., 

ChAS.  ThORNTOK  Ck>ATH0PB. 

Wrazhall,  near  Bristol,  Mazch  20, 1849. 
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The  above  figures  represent  the  parts 
of  this  joint  and  fastening,  both  in  sec- 
tion and  in  elevation.  G  is  the  end  of  a 
tube  or  pipe,  to  which  there  are  attached 
the  t^'o  spring  catches,  GG,  one  on  each 
side.  K  is  a  washer  of  vulcanised  India- 
rubber,  which  is  slipped  on  the  end  of 
the  pipe  until  it  abuts  against  the  collar, 
a,  F  is  the  end  of  the  adioining  pipe, 
which  is  made  sufficiently  large  to  take 
on  to  the  pipe,  E,  when  it  is  pushed  for- 


ward against  the  vulcanised  washer,  E, 
till  the  catches,  GG,  lay  hold  of  the  flange, 
bb.  The  springs,  HH,  keep  the  catcher, 
GG,  in  their  holding  position. 

The  chief  advantage  of  this  joint  is, 
the  remarkable  facility  with  which  it 
may  be  made  and  undone ;  and  on  this 
account  it  seems  particularly  applicable 
to  the  purpose  of  connecting  the  lengths 
of  gutta  percha,  or  other  telegraphic 
tubes. 


THE  ARTESIAN  WELL  AT  SHBERNES8 
DOCKYARD. 
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,  repaired,  would,  aa  it  wore  out,  have 
been  traDsferred  to  that  far  more  eligible 
situation,  the  Isle  of  Grain. 

The  drain  constructed  bySir  Samuel 
(usually  termed  the  Navy  Well  Drain) 
is  now  used  as  a  reservoir  to  contain 
the  condensing  water  for  the  steam  en- 

§ine,  and  to  receive  the  small  surface 
rains  in  that  part  of  the  dockyard. 
*'  The  site  of  this  drain  was  originally 
a  creek  of  the  sea,  the  tidal  water  being 
penned  in  or  out  by  a  sluice  or  penstock, 
so  forming  a  ditch  for  the  drainings  of 
the  town  and  adjacent  ground,  the  whole 
being  a  swamp,  and  about  two  feet  below 
the  spring  tiaes.  When  the  steam-en- 
gine was  erected  for  pumping  the  Navy 
Well,  this  ditch  was  the  only  place  where 
water  could  be  obtained  for  condensing. 
This  drain  was  therefore  constructed  with 
suitable  penstocks,  to  serve  the  double 
purpose  of  drain  and  reservoir;  the  whole 
length  being  about  1100  feet,  350  of 
which  were  not  especially  appropriated 
by  a  penstock  for  a  reservoir  to  contain 
condensing  water  for  the  steam  engine 
during  low  water.  In  consequence  of 
that  part  of  the  town  being  taken  into  the 
new  yard,  one  half  or  more  of  this  drain 
was  taken  up  to  make  way  for  the  new 
buildings ;  but  the  remaining  part  is  slill 
used  as  a  reservoir,  and  is  being  con- 
nected to  the  new  drains  and  culverts ; 
so,  by  means  of  suitable  penstocks,  the 
water  is  carried  off  or  reserved  at  plea- 
sure, thereby  answering  all  the  ends  of 
its  original  purpose." 


All  the  water  required  for  use  in 
Sheemess  Dockyard,  and  also  for  the  sup- 
ply of  fleets  coming  into  that  port,  had 
formerly  to  be  brought  in  boats  from 
Chatham;  but  in  April  1800,  Sir  Samuel 
Bentham  proposed  to  obtain  water  at 
Sheeraess  itself,  by  means  of  a  deep  or 
artesian  well.  This  important  and  eco- 
nomical improvement  was  subsequently 
carried  into  effect  according  to  his  plans. 
A  most  abundant  quantity  of  particularly 
excellent  water  was  obtained ;  it  was 
raised  by  a  steam  engine,  and  kept  in 
readiness  for  the  sudden  demands  of  a 
fleet,  in  a  reservoir  containing  1000  tons. 
In  contriving  the  details  of  this  work,  he 
introduced  an  egg-shaped  drain^ — the 
first  invention  (it  is  supposed)  of  that 
form.  A  section  of  this  drain  is  prefixed, 
and  some  explanatory  particulars  ex- 
tracted from  Sir  Samuel's  papers,  are 
subjoined.  It  will  be  seen  that  Sir 
Samuel  employed  his  principle  of  inter- 
convertibility  in  other  works  than  those 
of  ships;  the  Sheerness  drain  having 
been  designed  so  as  to  serve  either  for 
its  direct  purpose  of  a  drain,  or  for  a 
reservoir,  according  as  the  demand  might 
be  for  one  or  for  the  other  of  those  uses. 
The  alterations  alluded  to  of  Sheerness 
Dockyard,  have  nof  been  made  according 
to  his  plans.  Indeed,  had  his  proposals 
to  Lords  Spencer  and  St.  Vincent  been 
adopted,  that  dockyard,  instead  of  being 


WEISBACH  S  "  MECHANICS  OP  MACHI^rERY 
AND  ENGINEERING." — (vOL.  II.) 

la  reviewing  the  first  volume  of  this  book 
(vol.  xlvii.,  p.  494)  we  cbaracterijed  it  as 
being  a  work  of  indifferent  merit  in  the 
original  German,  much  damaged  by  the 
style  in  which  it  had  been  rendered  into 
English.  Of  the  second  volume  we  are 
glad  to  be  able  to  speak  in  more  faTourable 
terms.  The  first  was  stated  to  have  been 
translated  under  the  superintendence  merely 
of  Professor  Gordon,  of  Glasgow ;  but  the 
second  is  avowedly  translated  by  the  pro- 
fessor himself,  and  is  all  the  better  for  the 
substitution  of  the  master's  for  the  "  ap- 
prentice hand."  The  subjects,  too,  are  of 
a  higher  order  of  interest,  and,  on  the 
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whole,  beter  lredite<l — ^though  not  80  much 
80  is  to  affect  materially  oar  general  estima- 
tion of  Weiebach  as  a  writer  on  mechanics. 
The  present  volmme  is  diyided  into  two 
parts.  The  first  treats  of  **  Thb  Appuoa- 
TioN  ov  Mechanics  in  Buildings," 
which  indndes  "  the  eqnUibrhim  and  pres- 
sure of  $emi'fluid8**—the  **  theory  of  arches" 
— and  "theory  of  framings  of  wood  and 
iron ;"  the  second  of  '*  Moyinq  Powsrb 
AND  THBiB,  Effxcts/'  inolodlng  the  **  mea- 
sure of  moting  powers  and  their  effects" — 
*'  animal  power  and  its  recipient  machines" 
— ''  collecting  and  leading  water  that  is  to 
serve  as  power*' — "  rertical  and  horizon- 


tal water  wheels" 


'pressure  engines' 


and  *•  windmiUs." 

The  reader  will  probably  wonder  what 
"  the  equilibrium  and  pressure  of  aemi- 
Huidf^*  (chap.  1),  can  have  to  do  with  the 
application  of  mechanics  to  huildingw.  He 
will  please  call  to  mind  that  the  writer  is  a 
German,  and  that  Germans  have  often  queer 
notioDs  of  things.  According  to  Professor 
Weisbaoh  "  »endy  earth,  com,  ieed,  shot, 
&c.,  &c,**  (whatever  the  two  latter  highly 
philosophical  expressions  may  be  supposed 
to  comprehend)  are  but  "  semi'JluidM/*'  The 
professor's  reasons  for  this  vary  novel  and 
singular  dassification  are  these  t 

**  They  resemble  fluids  in  so  far  as  like 
these,  they  require  external  support  that  they 
may  preserve  a  particular  form.  The  mutuid 
adhesion  of  the  parts  of  semi-fluids  is  of 
course  greater  than  in  the  ease  of  water. 
Water  always  requires  external  support, 
while  this  is  only  the  more  frequent  case  with 
the  so-called  seml-fluids ;  and  whilst  water 
is  in  equilibrium  only  when  its  surface  is 
horizontal,  the  disintegrated  masses  or  semi- 
fluids  in  question,  may  be  in  stable  equili- 
brium, though  their  surface  be  inclined.^p.  1. 

8hakspeare  has  been  thooght  by  critics  to 
push  the  poetic  license  rather  far  when  he 
bade  the  **  sky  rain  potatos;"  and  our 
Hibernian  brethren  have  been  laughed  at 
for  boasting  (in  by-gone  times,  alas !)  of 
their  '*  mountains  of  butter-milk  and  rivers 
of  potatos."  Bat  if  Weisbaoh  be  right, 
it  would  seem  to  follow,  that  there  is  nothing 
in  such  flowers  of  speech,  but  what  is  per* 
fectly  oenioiiaiit  to  good  sense  and  scmnd 


philosophy.— As  batter  milk  wanfta  a  etn  to 
hold  it  (**  external  support"),  so  do  potatos 
want  a  pot  to  boil  them  in;  arffoi,  milk 
and  potatos  are  snbstanoes  temi'^fnsdem 
generis/ 

It  can  hardly  be  necessary  to  state — 
though  out  of  respect  to  Professor  Wds- 
bach  and  his  translator  we  do  so— that  it  is 
not  true  that  "  sand,  eartii,"  &c.,  require, 
like  fluids,  **  external  tapport  that  they  may 
preserve  a  particular  form."  Witness  the 
sand-hills  on  every  Shore,  the  mole-hilla  in 
every  field,  the  pilea  of  shot  in  every 
arsenal.  Neither  is  it  true  that  **  the  mutoal 
adhesion  of  the  parts"  is  "  of  course  greater 
than  in  the  case  of  water ;"  on  the  oontrary, 
it  is  ''  of  course,"  and  of  manifest  necessity, 
just  the  reverse  i  of  which  fisct  the  professor 
himself  betrays  a  sufficient  oonsciousnieaa 
where  he  speaks  of  them  as  **  duintegraied 
masses."  In  short,  the  semi-fluids  of  the 
professor  are  like  to  fluids  for  no  one  rea- 
son assigned  by  him;  nor  for  any  other 
reason  worth  a  atraw.  Not  a  single  property 
(except  gravity)  do  they  possess  in  comiiKm 
with  the  bodies  they  are  said  *'  to  resemble.*' 

In  treating  of  the  application  in  bmldinK, 
of  these  absurdly  named  materida,  and  Im 
all  he  says  relating  to  materiak  of  oonstroc- 
tion  generally,  the  author  Is  exceedinglj 
deficient.  Professor  Gordon  tells  us  (p.  385) 
that  «  Professor  Weisbach  has  treated  thM 
subjeot  as  it  is  usually  given  in  elemeataiy 
works  on  mechanics."  We  beg  the  pro- 
fessor's pardon ;  we  know  of  no  elementary 
work  In  which  it  is  treated  so  meagrdy  and 
unsatisfactorily.  Mr.  Gordon  himaelf  admita 
that,  *'  except  aa  exhibiting  approximalely 
the  laws  of  the  phenomena,  the  *  Theory 
of  the  Strength  of  Materials'  (Weisbach'a) 
has  many  practical  defects  ;"  and  to  make 
up  for  those  defects  he  (Professor  Gordon ) 
has  put  together  (in  an  Appeadiz)  what  he 
considers  <*  to  be  the  moti  vohmbh  part  of 
our  present  knowledge  on  this  subject  to 
engineers  or  architects  engaged  in  the  erec- 
tion of  worka" — of  all  which  "  moei  ealo- 
able  part  of  our  present  knowledge"  the 
origind  text  eoatahis  coalsssedly  nothing 
whatever  I    The  Appendix  wfafrad  to  is  a 
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m&tk  tllMtbld  pspef-^MCer,  indeed,  than 

wny  thing  on  any  tnbjeet  c<mttmed  in  th6 
book  itself — doing  mnch  credit  to  Professor 
Gordon,  and  in  proportion  as  it  do«8  so, 
d«traetmg  from  the  pfctensioni  of  the  F/eK 
-  herg  professor.  We  need  make  no  apology 
for  pausing  awhile  in  our  critical  progress 
to  utnet  A  speoimea  or  two » 

In  prismatic  pieces  of  Bttmiy  itoodf  or 
east  iron,  which  absolutely  crush  under  a 
strain,  the  strength  is  dirtctly  proportional 
to  the  transverse  Area  of  the  piece. 

Pieces  exposed  to  conpfession  are  not 
fairly  crushed,  btit  in  somtf  measure  broken 
across,  where  their  height  is  to  their  diame- 
ter or  least  lateral  dimension  in  the  casei 

*^' 

Stone,  more  than  as  6    to  1 .' 

Wood,  „        4    to  1 

Cast  iron,  „  3^  to  1 
Wrought  htin  ,,  2^  to  1 
The  iCianner  in  which  materials  yield 
nndef  a  crushing  strain  is  very  remarkable, 
as  is  exhibited  by  the  experiments  of  Fion- 
delet,  Vicat,  and  E.  tlodgkifison  ;  the  lattef 
of  whom  has  found,  that  the  plane  of  rup- 
tttre  is  tflways  inclined  at  the  same  angle  to 
the  base  of  the  column,  when  its  height  is 
Withhi  the  limits  abo^e  mentioued.  The 
ittgle  of  mptnre  depends  upon  the  nature  of 
the  material.  In  6ast  iron,  for  instance,  it 
ftriet  ft-om  48°  to  58°  In  different  makOs  of 
iron,  though  eoniiaed  to  narrow  limits  for 
dHTerent  prisma  of  the  same  make. — Se6 
*'  tiepott  British  Association/'  1836,  and 
Moss's  •*  Engineering,"  p.  550. 

Tails  qfths  Mssistanee  qf  Materials  to 
CrmsMnff, 

lbs.  per  sq.  inch. 
10804  to  8184 
6292 
6490 
3110 
9583 
6550 
1695 
6780 
7290 
7780 
9360 
6480 
10000 
8198 
3200 
5568 
3100 
5100 
109800 


Omalte^  Scotoh 
■      '■      Cornwall        < 
SiAdstone,  Dandee 
■■  Derby 

MnrbUi  (white) 
limestone  (Portland) « 
fitottrbridge  brick 
Deft],  anseatoned 
'         seasoned 
Beech,  nnseasoned 


Oakt  unseasoned 

Mabogany 
iMtAf  ttiaeasoned 
^"^^    sflisoned^ 
Foptef ,  nnseasoned 


CJaat  itimi  good  common, 

StirUng'gtonghttMd,  145500 

Wrought  lion  • .         56000  ? 


The  offset  of  seasoning  or  drying  timber, 
in  ineTeMin^  its  strength,  is  nerer  to  be  lost 
sight  of.  In  brought  iron,  a  strain  of 
28,000  lbs.  reduces  the  length,  and  canses  a 
■Kght  lateral  bulging^  corresponding  to  the 
slight  reduction  in  length ;  that  is  to  sar, 
far  a  compressive  strain  of  aboot  threes  fifths 
of  the  absolute  crushiug  strain,  wroeghft 
Iron  is  qnite  "  triffhdr   . 

Stirling's  process  of  toughening  east  iron, 
consists  in  adding  to  it  proportions  of 
malleable  scrap,  varying  aooording  to  the 
nature  of  the  cast  iron  hk  its  normal  state. 

Scotch  hot  blast,  No.  1,  Will  take  28  to 
30  lbs.  of  scrap  per  cent. 

Scotch  hot  blast,  No.  2,  HHl  take  20  to 
30  lbs.  of  scrap  per  cent. 

Welsh  and  Staffordshire  hot  or  oold  blast 
Iron  require  a  less  addition  of  scrap. 

Thb  process  increases  the  strength  of  all 
cast  irons,  from  50  to  80  per  cent. 

Stephenson's  Tubular  Bridges-^Fmrbaimi's 
Malleable  Iron  Girders. 

Open  cast-iron  girders  are  bad  In  prin* 
tfiple.  Of  all  systems  of  framing  girders  or 
beams,  the  pfineiple  of  perfect  contirittity 
ef  the  Oomponent  parts,  inTolired  in  Mr. 
Fairbaim's  patent  malfeable  iron  girders,  is 
the  best. 

Without  entering  further  into  an  examin- 
ation of  this  subject,  it  appears  to  me  that 
ike  present  is  a  fitting  place  to  give  a  con- 
cise accoitnt  Of  the  so-called  *' tubular 
pKHf&nm,'*  ilolr  being  erected  by  Mr.  Ro- 
bert Stephenson  for  crossing  the  Conway, 
and  the  Menai  Straights  on  the  line  of 
the  Chester  and  Holyhead  Railway.  The 
problem  of  passing  both  these  points  with 
the  *'  Heiyhead  road,"  was  solved  by  Telford 
in  1825,  by  the  ereetion  of  the  well-known 
Conway  knd  Menai  suspension  bridges, 
Suspension  bridges  have  been  rejected  as  fai- 
applicable  to  railways,  and  Mr<  Stephenson 
has  proposed^  nay,  has  already  oompleteAy 
settled  the  practicability  of  carrying  out  the 
girder  system  to  meet  the  esse.  A  girder 
to  span  462  feet  is  an  original  and  bold  con- 
ception, and  now  that  it  may  be  said  to 
have  been  estecuted,  an  attempt,  if  only  im- 
perfect, to  sketch  the  progress  of  encfaieering 
art  in  the  direetion  that  has  led  to  this 
ttaster^pieocf  cannot  bnt  be  useful. 

The  cironmstanees  demanding  or  neces* 
sitating  the  erection  of  a  bridge  of  great 

S«n,joecnrbut  seldom,  and  the  double  eon- 
tion  of  erecting  &e  bridge  without  cen- 
tring, still  more  rarely. 

The  deep  and  rapid  rivers  of  Switxerland, 
aeeni  first  to  have  called  forth  oonstmctive 
skill  for  this  purpose,  in  the  year  1757, 
Jean  Ulrich  Ombenmann,  bom  at  Taffen,  in 
Ihe  canton  Appenzellf  erected  the  celebrated 
bridge  at  Scaffhanaoi)  over  the  Rhincy  in  lien 
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of  a  Atone  bridge  that  hed  been  swept  away 
by  the  stream.  In  designing  his  bridge, 
Grnbenmann  took  advantage  of  a  rock 
abont  mid-way  across,  for  the  erection  of  a 
pier,  to  support  the  ends  of  two  firames,  or 
confound  girden  of  carpentry,  the  one  of 
170  feet,  the  other  193  feet  clear  bearing  or 
spap. 

In  1778,  Gnibenmann  and  liis  brother 
oonstrnoted  the  Wettingen  bridge  over  the 
limmat  on  the  same  principle  that  had 
gnided  them  so  snccessfully  to  the  erection 
of  that  at  Schaffhansen.  This  bridge  had 
a  clear  span  of  390  feet. 

To  Chretien  yon  Bfichel,  an  engraver  at 
Bale,  we  are  indebted  for  the  presenration  of 
a  record  of  the  details  of  construction  of 
those  two  bridges,  vis.  *'  Plans,  coupes  et 
61^vations  des  trois  Fonts  de  Bois  les  plus 
remarquaUes  de  la  Suisse,  publ^  d'apri^ 
les  dessins  originauz,  Basle,  1803." 

Both  these  bridges  were  burnt  by  the 
French  in  1799, — ^the  one  baring  stood  42 
years,  the  other  21  years.  Over  the  one, 
stones  weighing  25  tons  each,  had  passed, 
and  over  the  other  a  division  of  the  French 
army  with  its  artillery,  in  extreme  haste. 
("  Emy,  Traits  de  la  Charpente.)".  The 
points  of  construction  in  Wettingen  bridge, 
to  which  we  would  direct  espedsl  attentiooi 
are: 

1.  The  eontinuity  of  the  f|«ming,  espe- 
cially in  its  vertical  plane,  are  as  perfsct  as 
the  nature  of  the  materials  allow. 

2.  The  introduction  of  a  roitf  as  an  inte- 
gral part  of  the  eonatrueiive  itrenyih  of  ike 
bridge,  and  of  the  disposition  of  the  greater 
mats  of  the  timber  towards  the  top  and  bot- 
tom, while  the  intermediate  more  slender 
part,  or  W6,  is  sti^ned  at  every  15  feet  by 
strongly  framed  uprights  on  the  outside  and 
inside.  The  timbers  are  laid  nearly  hori- 
zon tally,  accurately  bedded  on,  and  indented 
into  each  other,  and  bolted  together  by 
numerous  wrought-iron  through-bolts. 

3.The  circumstance  that  the  two  side  frames 
of  each  were  raised  ready  framed  into  their 
positions.  This  latter  is  an  inference  from 
the  fact,  that  powerfu/ «erev-/aci«  placed  on 
a  scaffolding,  supported  on  piles,  (**des 
reri$u  places  sur  des  dchsfaudages  ^tablis  sur 
piiotet)**  were  used  in  raising  the  bridge  at 
Schaffhansen,  and  that  the  Llmmat,  near 
the  convent  of  Wettingen,  is  of  great  depth. 

At  the  period  when  the  Wettingen  bridge 
was  erected  by  the  Apensell  carpenter,  the 
science  of  the  strength  of  materials  had 
scarcely  begun  tobe  formed,  Galileo's  theory, 
partially  corrected  by  the  hypothesis  of 
Hooke  and  Leibnitz,  and  by  the  experiments 
of  Mariotte  and  Buffon,  began  to  attract 
notice  $  but  our  present  knowledge  of  the 


mechanism  of  the  transverse  strain,  remhiiig 
from  the  later  experiments  of  Dahamcl, 
Rondelet,  and  Barlow,  and  the  theories 
founded  upon  them,  wer^  undeveloped.  Tet 
we  find  the  essential  elements  of  then 
theories  fully  recognised  in  the  coastraedoa 
of  the  bridges  erected  by  the  brothers  Gra- , 
benmann.    Art  is  the  mother  of  science. 

This  was  the  largest  bridge  ever  erected  on 
Grubenmann's  principle ;  but  in  1772,  then 
was  exhibited  at  the  Hdtel  d'£spagne,  ros 
Dauphine,  a  model  of  a  bridge  designed  by 
one  M.  Clans  for  Lord  Harvey.  This  wai 
a  model  of  a  bridge  900  feet  span,  to  be 
thrown  across  the  Derry.  The  model  wu 
20  feet  long,  or  ^  of  the  fall  size. 

Grubenmann's  principle  is  adopted.  The 
frames  are  here  again  nearly  continaoss. 
They  consist  of  beams  laid  nearfy  horixantalt 
indented  into  each  otiier,  bolted  together  by 
innumerable  long  wrought  iron  bolts,  form- 
ing the  side  ribs,  and  these  were  stiffBned 
laterally  by  uprights.  The  floor  and  roof  an 
so  framed  with  the  trusses  or  ribs,  as  to  form 
one  great  double  box  or  hollow  girder,  nearly 
every  pound  in  the  weight  of  which  is  anU* 
able  towards  the  absolute  strength  of  the 
whole. 

This  bridge  was  never  executed ;  bat  we 
see  in  it  a  stUl  more  perfect  adoption  of  the 
plan  of  making  the  floor  and  roof  a  part  of 
the  framing,  and  also  a  recognitbn  of  the 
fact  that  wood  has  double  the  resistaoee 
to  extension,  that  it  has  to  compression ;  asd 
hence  the  timbers  of  the  upper  part  an 
arranged  conformably  to  this  fact.  This 
was  clearly  recognized  by  Grnbenmann,  bst 
not  so  perfectly  worked  out  in  the  cottstrae- 
tion  of  his  bridges,  as  was  done  by  Class. 
The  introduction  of  a  roof,  as  an  hit^grd 
part  of  the  structure,  is,  of  coarse,  limited 
to  cases  in  which  the  span  is  such  as  neces- 
sitates a  depih  of  girder  of  16  to  18  feet  at 
least.  The  proportion  of  the  depth  to  the 
length  of  the  bridge  of  Wettingen  is  nearly 
1^.  (for  further  details  of  the  constractioa 
of  the  model,  eee  '<  Emy,  Traite  de  la  Char- 
pente,  vol.  iL,  p.  398,  and  plate  134). 

In  Great  BriUin  the  problem  of  ersctiflf 
bridges  of  wide  span  had  searoely  ever  bees 
mooted,  till  about  the  beginning  of  this  oea- 
tary,  when  the  joint  influence  of  the  iuTea- 
tions  of  onr  Dudleys,  Brindleys,  Hargravei, 
Arkwrights,  Smeato^s,  Watts,  CorU,Wyatts, 
Mylnes,  Rcinnies,  Telfords,  so  rapidly  deve- 
loped the  long  latent  industrial  genius  of  the 
country,  that  in  the  short  space  of  half  t 
century,  from  being  as  low  as  any,  we  be- 
came the  first  in  the  scale  of  nstions  for 


perfection  in  internal  communication,  i 
faeturing  skill*  and  in  produetivenesB  of  tbe 
ttsefnl  metalSf  especially  iron. 
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In  tbtt  year  1800,  theinbject  of  replacing 
Old  London  Bridge*  occupied  the  attention 
of  nearly  every  engineer  of  eminence,  and 
of  many  men  of  acknowledged  icientific  at- 
tatnmenta.  At  this  period  the  sncceBS  of 
the  Wearmonth  bridge,  designed  by  Mr. 
Wilson  in  1793,  and  erected  in  1796  by 
Rowland  Burden,  and  of  that  of  Bnilwath 
erected  by  Telford  in  1796,  seems  to  have 
drawn  the  attention  of  onrmost  dtstingnished 
engineers  to  this  material,  as  that  best  faci- 
littting  the  ezecntion  of  bridges  of  great 
span«  The  wonderful  progress  of  the  iron 
trade  at  this  period,  also,  had  its  influence. 
The  question  of  rebuilding  London  Bridge 
was  sbelTcd  at  this  period ;  but  Messrs.  Tel- 
ford and  Douglass  gave  in  designs  for  span* 
ning  the  Thames  by  a  single  arch  of  600  feet 
span,  and  the  practicability  of  the  design 
was  supported  by  the  opinions  of  Playfidr, 
RoUson,  Watt,  Southern,  and  others.  In 
1808—12,  Staines  Bridge  was  erected  by 
Mr.  Wilson,  that  of  Boston  by  Mr.  Rennie, 
and  that  at  Bristol  by  Mr.  Jessop.  Yauzhall 
Bridge  was  commenced  in  1813  by  Rennie, 
finished  in  1818  by  Mr.  Walker ;  the  mag- 
nifioent  Sonthwark  Bridge  was  erected  1814 
to  1818  hj  Messrs.  Rennie,  father  and  son. 

The  principle  of  construction  adopted  in, 
an  these,  was  that  of  the  arch.  The  cast 
iron  was  framed  so  as  to  render  the  structure 
as  strictly  analogous  to  that  of  an  arch  of 
Toossolrs  as  possible.  We  shall  here  only 
notice  that  the  adoption  of  this  principle, 
inToWas  a- prodigious  expenditure  of  cast 
iron,  to  insure  the  lateral  stability,  essential 
in  the  vonssoir  principle,  beyond  what  is 
necessary  for  the  vertical  strength  required 
to  bear  the  load. 

The  use  of  cast  iron  as  the  framing  of 
machinery,  floor-girders,  lock-gates,  swivel- 
bridges,  &e.,  &c.,  became  more  and  more 
usQsd  in  the  construction  of  works  executed 
alter  1808,  at  which  period  Brunei,  by  de- 
monstrating the  practicability  by  using  cast 
iron  as  the  framing  of  his  block-machineiy, 
gave  new  confidence  in  adopting  the  recom- 
mendation of  Smeaton,  on  this  subject,  made 
50  years  earlier. 
^  In  1817,  Barlow's  Essay  on  the  '*  Strength 
of  Timber,  Iron,  and  other  materials,"  was 
pnbfished,  and  English  engineers  were  thus 
pnt  ^  on  the  way  of  making  '*  principles 
of  idoice  rules  of  their  art."  A  few  years 
afterwards,  Tredgold's  Essay  **  On  the 
Strength  of  Cast  Iron  and  other  Metals," 
was  published,  and  tiiis  remarkable  work— 
of  n  most  remarkable  man,  together  with  Bar- 
low's work,  had— ell  engineers  will  admit— 
a  powerftil  influence  in  extending  the  ra- 
tional nse  of  iron  in  construction.  Ten 
years  later  Mr.  Baton  Hodgkinson,  of  Man- 
chester, began  a  course  of  inquiry  on  the 


strength  of  iron,  which,  while  it  has  earned 
for  htm  and  his  coadjutor,  Mr.  Fairbaim,  a 
high  reputation  for  scientific  knowledge  and 
skill,  has  even  more  directly  than  the  earlier 
works  mentioned,  contributed  to  the  present 
important  position  of  iron  as  a  material  in 
construction. 

During  this  period,  too,  our  dependence 
on  Russia  and  Sweden  for  malleable  iron 
was  put  an  end  to,  by  the  improvements 
and  vast  extension  of  our  Welsh  and  Staf- 
fordshire rolling-mills,  which,  towards  1810, 
began  to  stock  our  markets  with  iron,  equal 
for  all  ordinary  purposes  to  that  which,,  up 
to  this  period,  had  been  chiefly  supplied  by 
foreigners. 

It  is  a  distinguishing  element  in  the  en- 
gineer's art,  to  adopt  the  material  beat 
suited,  economically  speaking,  to  the  work 
he  has  to  accomplish. 

In  1806,  the  price  of  bar  iron,  larger  size, 
was  20/.  per  ton:  in  1816,  it  was  10/.  per 
ton;  1828,  it  was  8/.  per  ton  ;  and  in  1831, 
it  was  5/.  to  6/.  per  ton. 

Thus  this  material  has  gradually  come 
into  the  domain  of  applications  in  construc- 
tion, from  which  its  high  price  had  long 
excluded  the  consideration  of  its  qualifica- 
tions. Roofs  of  great  span  began  to  be 
formed  of  combinations  of  cast  and  malleable 
iron.  The  eligibility  of  the  one  to  resist 
strains  of  compression,  and  of  the  other  to 
resist  tensile  strains,  became  familiar  to 
those  engaged  in  practical  construction. 

In  1825,  a  new  engineering  era  had  arisen. 
As  the  genius  of  Brindley,  under  the  mighty 
influence  of  the  policy  of  a  ChathaA,  had 
created  our  inland  navigation,  the  genius  of 
a  Stephenson,  under  the  influence  of  the 
policy  of  a  Hnskisson,  created  the  railway 
system.  Steam  navigation  advanced  from 
mere  essays  to  a  system  of  vast  importance. 
The  demands  of  the  shin  builder,  the  loco- 
motive maker,  and  the  rf  ilway  engineer,  gave 
rise  to  new  exertions  of  the  iron  masters. 
Blooms  were  puddled  of  sizes  hitherto 
deemed  impracticable.  It  became  usual  to 
have  bars  rolled,  and  pieces  forged  of  tf  zes 
exceeding  those  which,  within  a  few  years, 
had  been  deemed  wonderful  or  isolated  ex- 
amples. In  this  respect,  the  complacent 
dictum  of  a  celebrated  engineer,  that  "  no 
difficulty  can  arise  in  engineering  or  mecha- 
nical art,  that  is  not  certain  to  be  overcome," 
has  been  fully  borne  out. 

In  the  oonstruction  of  the  London  and 
Birmingham  Railway,  the  Great  Western 
Railway,  the  Midland  Counties  Railway,  and 
others,  the  engineers  made  ample  use  of  cast 
iron,  and  examples  of  girders  of  50,  60, 
even  70  ftet  in  length  are  to  be  found  on 
these  lines  of  railway.  The  scientiflc  prin- 
dples  of  construction  of  such  girders  were 
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not  at  once  recogDised  or  learned,  andwa 
consequently  find  exoesB  of  iron  in  most  in- 
stances, and  mistaken  construction  in  others. 
There  was  no  time  for  gathering  exact  know- 
ledge, though  extant.  A  limited  ezperienoe 
of  successful  cases  led  to  endless  repetitions 
of  girders  of  not  very  happy  proportions, 
and  *'  trussed''  in  the  wrong  direction.  The 
outcry  made  in  England  on  the  subject  of 
hot  blast  iron  being  so  inferior  in  quality, 
so  treacherous,  &c.r  &c.,  the  consequent 
high  price  demanded  for  castings  of  what 
was  termed  good  iron,  had  considerable  in- 
fluence in  limiting  the  applications  of  iron 
in  railway  bridges.  Stone  and  brick  were 
preferred  for  the  few  bridges  of  great  span 
erected.  Suspension  bridges  were  tried,  and 
failed.  Of  the  wooden  bridges  erected,  that 
over  the  Tyne  at  Scotswood,  by  Mr.  Black- 
more,  deserves  mention  as  inTolving  the  best 
principles  of  construction.  The  path  so 
well  opened  up  by  Grubenmann  had  long 
been  lost.  The  System  of  the  Bavarian 
engineer,  Wiebecking,  and  applied  by  him 
successfully  to  the  bridge  of  Bambery,  215 
feet  span,  and  others,  were  extensively  made 
known  by  his  published  writings,  whilst  the 
better  principle  of  Grubenmann  was  over- 
looked. The  essential  part  of  Wiebeok- 
ing's  system  consists  in  putting  the  nudn 
Mtrengih  of  the  frame  in  arches  of  curved 
timbers  trenailed  together,  on  to  which  the 
rest  of  the  timbers  of  each  truss  is  framed, 
nupentUng  the  horizontal  tiet^  from  which  . 
the  road-way  is  supported.  Wiebecking's 
system,  with  certain  modifications,  was 
adopted  in  France  by  M.  Emmery,  about 
1830,  and  by  the  Messrs.  Green,  of  New- 
castle, about  1840.  In  imitation  of  Wie- 
becking's plan  too,  the  bow  and  ttring 
fashion  of  open  cast-iron  girders  was  adopted, 
small  as  u  the  analogy  between  wood  and 
tron.  Beginning  with  the  bridge  over  the 
Regent's  Canal  at  Camden  Town,  this 
fashion  of  girder  has  been  many  times 
repeated,  on  various  scales ;  and  is  In  exe- 
cution even  at  the  present  moment,  for 
spans  of  120  feet,  in  the  high  level  bridge  at 
Newoastle-upon-Tyne. 

In  the  mean  time  in  America,  Town's 
lattice  frame  bridges,  and  Long's  diagonal 
frame  bridges,  had  been  invented,  and  rail- 
way  bridges  of  150  to  180  feet  clean  span, 
had  been  executed  according  to  each  system. 
In  the  largest  application  of  Long's  sys- 
tem, the  depth  of  the  frame  is  about  20  feet, 
and  the  sides  and  floor,  and  roof  are  connected 
together,  so  as  to  form  one  box-like  girder. 
The  diagonal  framing,  even  when  carried 
out  in  the  form  of  lattice  work,  makes  but 
an  imperfect  continuity  in  the  framing,  or 
ribs  connecting  together  the  top  and  bottom 
raUs  and  flan^ ;  but  this  is  the  prbic^le 


aimed  at,  and  the  bridges  are  to  be  eon- 
sidered  as  very  successful  engioeering.  Thej 
have  been  adopted  in  this  cotmtry  in  a  few 
cases,  the  largest  being  that  of  an  occspa- 
tion  bridge  on  the  Birmingham  and  6lo«- 
cester  Railway  ;  but  wooden  stmetares  are 
to  be  avoided  in  this  country,  on  aooovat  tIL 
the  extreme  variations  in  the  faygrometiio 
state  of  our  atmosphere. 

Of  the  many  lattice  bridges  erected  ia 
America,  the  most  interesting,  ia  referenee 
to  our  subject,  is  the  iron  tubulsr  lattiee 
bridge  in  the  great  hotel,  Tremoat  Houie, 
at  Boston,  This  is  on  eWptictd  tnbt  ^ 
lattice  or  trellii-work,  the  height  being  7  to 
8  feet,  the  miner  axis  of  the  ellipse  being 
4f'-&\  the  span  about  120  feet.  The  top 
is  stiffened  by  a  longitudinal  bar.  Ths 
flooring  of  wood  on  the  bottom,  is  sboat 
3  feet  6  inches  wide,  and  helps  to  stiiiim  the 
whole.  This  foot  bridge  had  been  seve- 
ral years  in  use  in  1843,  and  its  perfeet 
rigidity,  it  may  be  here  mentioned,  at  oaee 
8ugg<!sted  to  our  informant's  mind,  though 
not  an  engineer,  the  appUoability  of  the 
plan  for  carrying  a  railway  across  the  Mcnsi 
Straito. 

Among  the  drcumstanoes  conconisg  te 
the  result  consummated  by  Mr.  StepheDKm, 
the  success  of  iron  ships  of  enormooi  ^- 
mensions,  in  resistfaig  the  strain  thej  ban 
to  undergo,  is  certainly  a  promment  one. 
The  Great  Britain  steam  ship,  for  example, 
is  253  feet  in  length.  It  is  mainly  com- 
posed of  sheet  and  angle  iron,  of  leas  thaa 
half  an  inch  in  thickness ;  it  is  thus,  like 
other  iron  ships,  a  mere  shell,  and  yet  from 
its  perfect  eontinuitg,  and  the  natore  of 
the  materials,  has,  unimpaired,  withstood 
lateral  strains  under  which  a  vessel  on 
almost  any  other  construction  matt  have 
broken  up. 

Such  was,  as  I  conceive  it,  the  state  of 
preparation  of  engineers'  minds  for  solnog 
the  problem  of  carrying  a  railway  across  the 
Menai  Straits  by  girders,when  early  in,  1846, 
Mr.  Stephenson's  **  aerial  tunnel"  «m 
spoken  of.  On  the  5th  of  May,  1845,  he 
announced  his  plsn  before  a  comnuttee  of  ^ 
the  House  of  Commons. 

Few  inventors  can  explain  the  derebp* 
ment  in  their  minds  of  an  original  ooncqh 
tion.  Invention  in  art  consists  of  two  dis- 
tinct intellectual  eflbrts— first,  in  seisbg  the 
ideal  conception  of  the  object  to  be  made  kt  j 
a  given  end ;  and,  second,  in  the  contrivaoee 
of  the  suitable  arrangement  of  materiali 
(or  of  mechanism  in  the  case  of  a  machioe) 
fimr  that  object  The  nature  of  the  iint 
conception  seems  always  to  depoid  on  the 
existing  state  of  analogous  objects,  sad 
hence  the  two  parte  of  the  process  ait 
generally  intimately  eoanectod,  thoagh  sot 
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inMparable.  In  Bfr.  StepheDBon'f  caie,  the 
tvo  proceaset  seem  to  haye  been  separated. 
For  as  early  as  April  1845,  Mr.  Eaton 
Uodgkinson  and  Mr.  Fairbaim  seem  to  have 
beoi  consulted  as  to  experiments  on  the 
strength  of  cylindrical  tubes  of  riveted  sheets 
of  iron,  and  as  to  the  necessity  of  a  com- 
bination of  the  girder  plan  with  suspension 
chains,  for  his  great  bridges.  We  learn 
from  a  communication  of  Mr.  Hodgkinson 
to  the  mechanical  section  of  the  meeting  of 
the  British  Association,  held  at  Southamp- 
ton in  1846, "  that  a  number  of  experiments 
were  made  upon  cylindrical  and  elliptical 
tabes,  and  few  upon  rectangular  ones ;"  but 
inasmuch  as  a  girder  has  to  resist  in  its  ver- 
tical direction  much  more  than  in  its  hori- 
aontal  the  oblong  rectangular  form  should 
have  immediately  suggested  itself  as  the 
best ;  and  therefore  these  first  experiments 
were  worlcs  of  supererogation. 

Mr.  Hodgkinson's  experiments  were, 
therefore,  at  once  directed  to  ascertaining 
what  should  be  the  distribution  of  the  mettd 
in  hollow  rectangular  girders,  to  secure  a 


maximum  of  strength  with  a  minimum  of 
weight.  Mr.  Hodgkinson,  whose  investiga- 
tions, published  in  1840,  had  proved  ex- 
perimentally that  hollow  columns  have  a 
greater  resistance  to  compression  than  the 
same  weight  of  material  in  a  solid  column 
(as  the  usual  theory  had  indicated,  and  the 
practice  of  Wiebecking  and  Gautbiey  thirty 
yean  earlier,  and  of  Poloncean  in  1839, 
had  testified),  now  made  further  experiments 
to  ascertain  tiie  relative  resistance  of  circu- 
lar and  rectangular  tubes,  with  the  object  of 
disposing  of  tiie  malleable  iron,  of.  which 
the  girders  were  to  be  made  in  this  hollow 
form,  on  tiie  upper  side,  i. «.,  the  part  eom^ 
pruud  by  the  strain. 

As  might  have  been  anticipated,  the 
"  buckUng**  of  the  plates  on  the  top  had  to 
be  prevented  by  particular  contrivances,  or 
by  greatly  increasing  their  substance  beyond 
that  of  the  bottom  or  extended  side. 

The  following  are  some  of  the  leading 
results  of  Mr.  Hodgkinson's  experiments. 

Bxperiments  on  two  similar  tubes : 


tobe. 

Weight 
tube. 

Distance! 

between 

supporU. 

Depth 

of 
tube. 

Breadth 

of 

tube. 

Thickness  of  metal 

in  16tb8  of  an 

inch. 

Breaking 

weight  in 

tons. 

Ultimate 
deflexion. 

sr-6" 

ewt.  qu. 
20-3 

feet. 
2 

r-4'' 

Top.      Bottom.      Side. 
6                 4               2 

26,1 

Inches. 
2i 

47-0 

61-1 

45 

8 

2'-0 

9                 6               3 

65.5 

3! 

This  breaking  weight  in  tons  is  in  excess 
of  the  results  deduced  from  the  usual  for- 
mula, when  the  value  of  I  (the  moment  of 
inertia)  is  ealcnlated  by  our  formula  5  (p. 
393),  when/^  is  taken « 56,000.  To  ascer. 
tain  the  power  of  such  tubes  to  resist  a 
lateral  strain — as  from  the  action  of  wind — 
the  amaller  of  these  two  tubes,  after  being 
w^  repaired,  was  laid  on  its  side  and 
broken.  The  mean  of  two  experimenU  gave 
15,2  tons  as  breaking  weight,  which  is  about 
25  per  cent,  above  the  result  of  calculation 
by  oar  formulas,  when  the  value  of  /^  is 
t^en  as  indicated.  Experiments  on  the 
strength  of  sheet  iron,  however,  give  tensile 
resistance  as  high  as  62,000  lbs.  per  square 
indi,  and  if  we  introduce  this  as  the  value 
of/^y  the  experimental  results  would  almost 
euotly  oorrespond  with  the  reoeived 
theory. 

Mr.  Hodgkinson's  experiments  on  the 
resistance  of  sheet  iron  tubes  to  compres- 
sioUf  show,  (as  his  experiments  on  cast  iron 
columiis  made  in  1839  had  previously  done, 
and  as  Baler's  theory  indicates)  that  rect- 
angular tubes  are  weaker  than  square  ones, 
and  both  of  these  much  weaker  than  cylin- 
drical tubes  ;  so  much  so  Indeed,  thai  tka 
tubtiiimium  qf  qfUndrieal  for  tqwwe  or 


rcetangt^lar  tubcM,  would,  according  to  Mr. 
Hodgkinson's  experiments,  ^ect  a  aaving 
qf  one-Jburth  of  the  metal  in  the  top, 

Mr.  Fairbaim,  at  the  same  meeting  of 
the  British  Association,  September  1846, 
made  the  following  communication  of  '*  Ex- 
perimento  on  Tubular  Bridges,  proposed  by 
Mr.  R.  Stephentont  for  crossing  the  Menai 
Straita  x  ''These  experiments,  says  Mr.  Fair- 
baim, have  put  ns  in  possesssion  of  facts, 
which  greatly  inerease  our  knowledge  of  the 
properties  of  a  material,whose  powers,  when  it 
is  properly  put  together,  are  but  imperfectly 
understood;  for  exclusive  of  the  rapidly 
increasing  nse  of  wrought  iron  in  the  con- 
struction of  ship-boilers,  &c.,  ita  application 
to  bridges  of  the  tubular  form  is  perfectly 
novel,  and  originated  with  Mr.  Robert  Ste- 
phenson. Experiments  of  the  most  con- 
clusive character  were  those  made  on  a  model 
tube  on  a  large  scale,  containing  nearly  all 
the  elementaof  the  proposed  bridge,  and  the 
Tarious  conditions  with  regard  to  form 
and  oonstruction,  which  had  been  deve- 
loped by  the  previous  inquiries  (above 
alluded  to).  It  occurred  to  Mr.  Fairbaim 
that  the  strongest  form  would  be  that  where- 
in the  top  and  bottom  seetion  appeared 
of  a  series  of  pipes,  with  riveted  plates  on 
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their  upper  add  under  sides.  This  form  of 
top,  says  Mr.  Fairbairiii  would  possess  great 
rigidity,  and  is  well  adapted  to  resist  the 
crashing  forces  to  which  it  is  subjected ;  and 
the  bottom  section  appeieired  equally  power- 
ful to  resist  tension.  Mr.  Fairbaim  thought 
that  this  is  the  strongest  form  that  could  be 
devised ;  but  practical  difficulties  present 
tliem selves  in  its  construction,  as  an  easy 
access  to  the  different  parts  for  the  pur- 
poses of  painting,  repairs,  &c.,  is  abso- 
lutely necessary.  The  scale  of  the  model 
tabe  was  exactly  one-sixth  of  the  length, 
breadth,  depth  and  thickness  of  metsl  of 
the  bridge  intended  to  cross  one  span  of  the 
Straits,  450  feet,  (since  increased  to  462 
feet.)  In  each  of  the  experiments,  the 
weights  were  laid  on  at  the  centre,  about  one 
ton  at  a  timei  and  the  deflection  was  care- 
fully taken  as  well  as  the  defects  of  elasticity 
after  the  load  was  removed." 

Of  the  second  part  of  Professor  Weis- 
bach's  present  volume,  the  best  and  most 
original  part  is  that  which  treats  of  *'  hori- 
zontal axle  wheels,"  or,  as  they  are  more 
commonly  designated,  turbines;  no- 
where, will  the  reader  find  sach  complete 
details  of  the  construction  and  performances 
of  this  interesting  class  of  engines,  or  their 
respective  merits  more  rigorously  investi- 
gated and  fairly  appreciated.  Of  the  three 
most  prominent — Foumeyron's,  Cadiat's^ 
and  Whitelaw's — he  gives  this  estimate : 

The  turbine  with  guide-curves  (Foumey- 
ron's) is  unquestionably  the  more  perfect 
construction,  mechanically  considered,  as  by 
this  arrangement  the  entire  vis  viva  of  the 
water  may  be  taken  (kt>m  it,  which  cannot 
be  done  without  this  apparatus.  All  things 
considered,  the  velocity  of  rotation  for  all 
the  wheels  is  nearly  the  same  for  the  maxi- 
mum effect.  This  maximum  effect  is  nearly 
the  same  for  each  of  them,  the  advantage 
being  on  the  side  of  Fourneyron's  wheels, 
when  working  in  its  Jiormal  state,  and  on 
the  side  of  Whitelaw^,  when  the  supply  of 
water  is  very  variable.  The  Scottish  tur- 
bine may  be  oonstmcted  at  less  cost  than 
Foumeyron's  turbines  with  guide- curves. 
In  general  terms,  we  believe  that  the  tur- 
bines of  Fouraeyron  and  Cadiat  are  better 
adapted  for  very  low  falls  and  those  of  mo- 
derate height  (up  to  30  feet)  with  large  sup- 
plies of  water,  whilst  for  high  faUs  and 
small  supplies  of  water,  Whitelaw's  wheels 
'  are  to  be  preferred. 

In  an  Appendix  to  this  part  of  the  book, 
Mr.  Gordon  gives  an  account  of  a  water- 


pressure  engine,  whidiwas  erected,  in  1845, 
at  the  Alport  Mines,  in  Derbyshire,  by  Mr. 
Darlington,  and  has  been  atteaded  vitk 
extraordinary  success : 

The  average  speed  of  the  eogme  is  140 
feet  per  minute,  or  7  doable  strokes  per 
minute.  This  requires  a  velocity  of  Eome- 
thing  less  than  2|  feet  per  second  of  the 
water  in  the  pressure  pipes ;  and  as  til  the 
valve  apertures  are  large,  the  hjdmiiic 
resistances  must  be  very  small.  The  engine 
is  direct  acting,  drawing  water  from  s  depA 
of  135  feet.  The  "  box,"  or  bucket  of  the 
pump  is  28  inches  in  diameter,  so  thst  die 
discbarge  is  266  gallons  per  stroke,  orwfaes 
working  full  speed,  1862  gallons  per  minute. 
The  mechanical  effect  due  to  the  fall  sod 
quantity  of  water  consumed  is  nearly  140 
horse  power.  The  mechanical  effect  in- 
volved in  the  discharge  of  the  last-named 
quantity  of  water  is  nearly  74  horse  povert 
so  that  supposing  the  efficiency  of  the  eogins 
and  pumps  to  be  on  a  par  with  each  other, 
the  efficiency  of  the  two  being  iji -71,15, 
the  efficiency  of  the  engine  alone, 

or,  in  the  language  of  Cornish  engineers,  B5 
per  cent,  is  the  duty  of  the  engine. 

The  cost  of  maintenance,  grease,  &<%,  of 
the  engine,  is  only  ;^40  per  annum,  la 
every  particular  it  redounds  to  the  credit  of 
Mr.  Darlington's  skill  as  an  hydraulic  eoji- 
neer. 

To  the  two  volumes  of  Weisbach  which 
we  have  thus  passed  under  review,  Mr. 
Gordon  promises  to  add  hereafter  a  third  of 
his  own,  which  is  **  to  comprehend  a  *  Trea- 
tise on  the  Steam  Engine/  or,  what  mOR 
exactly  expresses  the  subject  matter, '  On 
the  Motive  Power  of  Heat,'  that  lAo/i  ht 
complete  in  iieeffj  and  in  aeeardaaee  wii^ 
the  general  design  qf  Mr.  BaUknft  d»' 
rable  uriee  of  eiandard  seieniijit  worb** 
(These  Italics  are  Mr.  Gordon's  own.)  T^ 
consistency  of  making  that  a  supplemeatary 
volume  of  Weisbach,  which  is  at  the  i>M 
time  to  be  "  complete  in  itself,*'  is  not  vet; 
apparent.  If  so  "  complete  in  itself,"  Mr- 
Gordon  had  better  publish  It  by  itself.  It 
will  be  a  good  work,  no  doubt,  and  Mr. 
Gordon  should  not  mar  its  fair  prospeoti  of 
success,  by  tagging  to  it  so  much  Oerntf 
ponderosity.  If  it  be  expected  tkst,  bf 
coupling  the  two  works,  Weiebaeh  hf  0^' 
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don  m&y  take  the  rank  in  this  country  of  a 
staodarJ  work  on  "  The  Mechanics  of  Ma- 
chinery  and  Engineering,"  we  feel  tolerably 
certain  that  the  speculation  will  prove  a 
failure.  Gordon  without  Weisbach  would 
have  stood  a  much  better  chance.  All  that 
Mr.  Gordon  can  do  by  way  of  note,  or  com- 
I  ment,  or  addition,  to  mend  the  work  of  the 
I  German  Profeuor,  will  never  make  it  more 
than  a  very  common-pUoe  book,  and  one 
which  we,  in  this  country,  could  have  done 
very  well  without.  To  Moseley's  *'  Engi- 
neering  and  Architecture "  it  cannot,  aa  a 
whole,  be  for  one  moment  compared ;  nor 
even  to  the  older  works  of  Oregorg,  Young, 
RoHmm,  and  Bmerton.  The  '*  Theoretical 
and  Practical  Mechanics,"  published  last 
year  by  Mr.  Hann  (an  excellent  work),  and 
tbe  valuable  series  of  "  Rudiments,"  in 
course  of  publication,  by  Mr.  Weale,  might 
also  be  cited  as  proofs,  that  England  has 
sdeotific  writers  of  her  own,  fully  eqnal  to 
the  supply  of  whatever  text  books  are  need- 
ed, for  the  instruction  of  her  people  in 
mechanical  philosophy. 


GUTTA  PKRCHA  PATTKRN  BOOK. 

The  Gatta  Fcroha  Company  have  Jast  published, 
in  Imperial  folio,  for  the  use  of "  upholstereri,  cabi- 
net and  picture-frame  makers,  decorators,  and 
oChers,"  a  very  iplendid  book  of  ornamental  pst- 
tema.  Of  the  superior  suiubleness  of  gutta  percha 
for  mouldings  of  every  description,  the  public,  we 
believe,  are  already  veil  aware.  For  precision  and 
softness  combined,  the  casts  in  this  material  equsi, 
if  not  surpass,  the  finest  specimens  of  the  Berlin 
ironfoundries.  The  engravings  are  mostly  of  the 
fall  siae  of  the  originals,  and  numbered,  in  order  to 
fisdlltale  the  giving  and  execution  of  orders.  The 
designs  are  geoerally  new,  and  some  of  them  ex- 
ceedingly beautiful. 

The  Company  promise  to  publish,  in  succession, 
**  a  variety  of  new  designs  adapted  to  the  various 
branches  of  the  decorative  arts,"  and  to  endeavour 
also  to  supply  the  articles  themselres,  "  at  a  price 
which  will  ensure  their  general  adoption." 

SPCCIFICATIOKS  OF  ENGLTSH  PATENTS  EN- 
ROLLED OURINO  THE  WEEK,  ENDING 
PKIDAY,  If  ARCH  23. 

Henry  Wilson,  foreman  to  Messrs. 
'William  Greaves  and  Son,  Sheaf  Works, 
Sheffield.  For  improvement*  in  the  numti- 
Jaeture  qf  chUels  and  gouges.  Patent  dated 
Sept.  21,  1848. 

The  patentee  remarks  that  it  has  hitherto 
heen  customary  to  make  chisels  and  gouges 


with  either  sockets  or  tangs,  to  which  the 
handles  arc  fitted,  according  to  the  Iiind  of 
work  for  which  they  are  to  be  employed,  so 
that  when  the  workman  passes  from  one 
kind  of  work  to  another,  he  must  change 
the  tool;  and  that  the  **  socket  chisel"  is 
subjected,  when  in  use,  to  great  lateral 
pressure,  which  often  causes  it  to  break ; 
while  the  handle  of  the  tang  chisel,  although 
confined  by  a  ferule,  is  liable  to  split.  Now 
the  present  invention  consists  in  forging, 
brazing,  or  otherwise  fastening  the  tang 
inside  the  socket  by  any  suitable  means,  so 
that  the  handle  is  fitted  into  the  socket  and 
on  to  the  tang,  and  the  use  thereof  combined 
in  one  tool,  which  is  thereby  rendered 
stronger. 

Gtotm.-— The  manufacturing  of  chisels  and 
gouges  with  tangs  and  sockets  combined. 

Joseph  Lillib,  Manchester,  engineer. 
For  certain  tnaehinery  or  apparatus  appli- 
cable for  purifgmg  aid  cooling  liquids,  and 
for  purifying,  condensing,  and  cooling  gases. 
Patent  dated  Sept.  21,  1848. 

The  intention  sought  to  be  secured  under 
this  patent  consists— 

1.  Of  an  apparatus  for  dispersing,  by  cen- 
trifugal force,  a  mass  of  liquid  in  minute 
particles,  so  as  to  expose  it  to  the  atmc- 
sphere  or  artificial  currents  of  air.  A*»)owl  is- 
perforated  with  numeroua  holes  a  short 
way  from  the  bottom,  or  foriped  of  wire 
gauze,  and  has  the  edges  bent  inwards, 
to  prevent  the  liquid  from  flowing  over. 
A  vertical  shaft,  which  passes  through  the 
centre  of  the  bowl,  ia  stepped  in  the  bot- 
tom of  a  suitable  receiver,  and  carriea  at 
top,  abo?e  the  bowl,  a  fast  and  loose  pulley, 
the  spindle  of  which  is  driven  by  an  end- 
less band  from  a  steam  engine  or  other 
prime  mover.  The  liquid  to  be  cooled,  is 
conducted  from  the  source  of  supply  by  a 
pipe,  fitted  with  a  stop- cock,  to  regulate  the 
inflow  of  the  fluid.  On  rotary  motion  being 
communicated  to  the  bowl,  the  liquid  will 
creep  up  the  sides,  and  be  ejected,  in  fioe 
streams,  through  the  perforations,  into  con- 
tact with  the  atmosphere  or  artificial  currents 
of  air,  and  thereby  cooled.  The  bottom  of 
the  receiver  may  be  perforated,  and  have  a 
vessel  underneath  to  contain  the  liquid, 
which  will  thus  be  kept  separate  from  ibe 
heat  and  vapour  of  the  fresh  liquid.  The 
heat  and  vapour  is  drawn  off  by  means 
of  an  inverted  fuonel,  having  a  horizontal 
pipe  attached  to  the  small  end,  which  is 
furnished  with  a  chamber  and  fan  for  con^ 
densing  the  liquor  in  the  ordinary  way,  or 
driving  it  out  into  the  atmosphere  as  waste. 
With  an  apparatus  hating  a  vertical  fall  of 
eight  feet,  and  the  bowl  making  400  revolu- 
tions a  minute,  the  patentee  haa  reduced  the 
liquid  from  a  boiling  point  to  just  above  that 
of  the  atmosphere. 
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2.  An  arrangement  of  apparatas  for 
effeetiog  the  same  object  as  in  the  preceding 
case,  bat  bj  means  of  pressare,  consists  in 
making  the  Fessel  or  bowl  A  fixture,  and  con- 
ducting the  liquid  thereto  by  means  of  a 
pipe  leading  from  a  reserroir  placed  suffi- 
dentlj  high  aboTc  the  bowl  to  obtain  the 
requisite  degree  of  pressure  to  eject  the 
liquid  at  the  required  angle  to  the  ground. 

3.  The  apparatus  for  '*  purifying,  con- 
densing, and  cooling  gases,"  consists  of 
a  square  close  Teasel,  in  which  a  mixture 
of  water  and  lime  is  dispersed,  as  de- 
scribed under  the  second  head.  It  is 
fttmished  with  a  false  bottom  perforated  all 
OTer,  with  the  exception  of  a  space  in  the 
centre  somewiiat  larger  than  the  circum- 
ference of  the  induction  pipe.  The  gases 
are  brought  by  this  pipe  from  tixe  source  of 
generation  underneath  the  unperforated 
portion  of  tiie  false  bottom,  and  pass 
through  the  perforations,  in  a  finely  divided 
state,  up  among  the  streams  of  lime  and 
water,  which  will  condense  the  ammoniacal 
-vapours,  the  sulphuretted  hydrogen,  and 
carbonic  acid.  The  gases  thus  purified, 
condensed,  and  cooled,  escape  through  an 
eduction  pipe  fitted  to  the  top  of  the  vessel, 
into  a  gasometer. 

4.  Another  method  of  purifying,  con- 
densing, and  cooling  gases,  consists  in  intro- 
ducing them  into  the  vacuum  created  in  a 
mass  of  liquid  by  the  revolution  of  a  hollow 
tube  therein.  The  purifying  liquid  is  placed 
in  a  close  vessel  fitted  with  an  eduction  pipe 
placed  in  the  top  of  one  of  the  sides.  A 
rertical  hollow  shaft  is  suspended  in  a  stuff- 
ing-box in  the  top  of  the  vessel,  and  fur- 
nished at  the  top  with  a  loose  and  fast 
pulley,  by  which  it  is  made  to  rotate 
through  the  intervention  of  an  endless  band 
from  any  prime  mover. 

The  part  of  the  hollow  shaft  which  pro- 
jects above  the  pulleys  passes  through  a 
stuffing-box  into  the  pipe  that  conducts  the 
gas  from  the  source  of  generation.  Two 
short  hollow  pipes  are  fitted  at  right  angles 
to  the  lower  part  of  the  vertical  shaft,  just 
above  the  bottom  of  the  vessel.  The  free 
ends  of  the  short  tubes  are  slightly  bent  in 
reverse  directions.  On  rotary  motion  being 
communicated  to  the  shaft,  a  partial  vacunm 
will  be  created  by  the  revolution  of  the  short 
horizontal  tubes,  and  the  gases  thereby 
drawn  down  and  ejected  into  the  centre  of 
the  liquid,  whence  they  will  pass  out  through 
the  liquid  to  the  top  of  the  vessel,  and  escape 
by  the  eduction  pipe  into  a  suitable  reservoir. 

5.  A  combination  of  the  first  and  fourth 
apparatus,  before  described,  is  effected  by  the 
following  arrangement.  The  vertical  shaft 
which  supports  the  bowl  or  vessel  is  made 
hollow  and  closed  at  the  lower  end,  which 
rests  on  the  false  bottom  of  the  receiver  while 


the  top  projects  above  the  driring  pulleys, 
and  opens  through  a  stuffing-box  into  the 
supply-pipe.  Two  short  hollow  tubes,  open 
at  the  ends,  are  fitted  at  right  angles  to  the 
bottom  of  the  verticsl  shaft.  'When  the 
vertical  shaft  is  made  to  revolve,  the  gates 
will  be  drawn  from  the  source  of  supply, 
and  impelled  through  the  short  hollow  tabei 
against  the  sides  of  the  fidling  stresmi  of 
fluids,  whereby  they  will  be  purified,  con- 
densed, and  eooled. 

Ciaimt.  1«— The  rwolving-bowl  or  vesnl 
pierced  with  numerous  small  holes,  throi|k 
which  the  liquid  to  be  cooled  is  impeUed  bj 
centrifugal  force  in  a  divided  state. 

2.  The  combination  of  apparatus  whereby 
the  liquid  is  subjected  by  centrifugal  feree 
in  a  cUvided  state  to  the  action  of  artificitl 
currents  of  atmospheric  air  or  other  gaseosi 
bodies. 

3.  The  arrangement  of  apparatus  for  mb- 
jeeting  the  liquid  in  a  divided  state  by  prei' 
sure,  to  the  action  of  the  atmosphere,  or  to 
artificial  currents  of  atmospheric  air,  or 
other  gaseous  bodies. 

4.  The  purifying,  condensing,  and  cooling 
gases  by  subjecting  them  to  the  influence  of 
a  liquid  distribute  in  a  divided  state. 

5.  The  apparatus  for  purifying,  condens- 
ing, and  cooling  gases,  whether  used  alone 
or  in  combination  with  the  centrifugal  dii • 
tribntor. 

John  Fuk/^rson,  Birmingham,  machin- 
ist. Fw  ift^frwememts  in  bending  or  ih^ 
inff  iron  or  steel,  or  other  metaU,  Patent 
dated  Sept.  21,  1848. 

The  metal  to  be  operated  upon  is  sappfied 
while  hot  from  between  the  rollers,  by  which 
it  is  formed,  and  drawn  by  tongs  whieh  hive 
a  te-and-fro  and  dostng-and-opening  mo- 
tion communicated  to  them,  between  a  pelr 
of  cutters,  and  slantwise  across  a  nsndrU  or 
die.  The  requisite  length  is  cat  off,  and 
then  drawn  by  the  mandril  between  a  par 
of  grooved  rollers,  which  are  supported  ^ 
the  ends  of  two  levers,  and  placed,  not  is 
the  same  right  line,  but  side  by  aide.  Ai 
the  iron  is  drawn  tiirough,  the  roUera  are  | 
caused  to  approach  by  cama  acting  upon  the 
free  ends  of  the  levers,  whidi  will  have  the 
effect  of  bending  it  completely  round  the 
mandril.  The  link,  when  completed,  ii 
removed  by  the  mandril  being  made  to  alide 
back,  and  by  the  forward  action  of  a  catm 
interposed  between  the  link  and  sliding  , 
plate  in  which  the  mandril  is  supported.  | 
The  different  parts  are  worked  from  the 
main  shaft  by  an  arrangement  of  <^*™'.J^ 
levers,  far  too  complicated  to  be  described 
intelligibly  without  reference  to  diagiamj. 
A  nail  or  pin-making  machine  is  deacribedf 
which  consists  of  a  bed-  plate,  the  face  of  whieb 
slopes  down  from  the  centre  towards  t^^^ 
wfaerebya  ridge  is  formed  in  the  oentrewW 
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riiM  gradually  from  one  end  to  the  other ; 
above  this  the  top  plate  traveli  ingrooTea, 
and  has  ita  under  face  formed  ao  aa  to 
alope  np  from  the  centre  towarda  the  aidea. 
A  piece  of  iron,  eqnal  to  the  length  of  two 
pina,  ia  placed  npon  the  bed-plate,  and  the 
top  plate  made  to  travel  from  end  to  end, 
whereby  the  iron  ia  formed  into  two  oonea, 
and,  aa  the  apace  between  the  centre  ridgea 
gradually  decreaaea,  It  ia  finally  aeparated 
hito  two  pieeea. 

The  patentee  dalma  six  different  appa- 
ninaeaaa  repraMaited  in  dnwingi  wUch 
noconpany  the  apeeMcaliOBa 

William  Brown  Root,  Stanhope- atreet, 
Aegenta  Park,  chemiat.  For  ceriain  um- 
profmrntuU  m  the  eanttruetiam^o/  reapirm' 
ton.  Patent  dated  September  21,  1848. 
Mr.  Roofa  iibproTed  respirator  conaiata  of  a 
ereecent-ahaped  caae  of  aUrer  or  other  metal 
haTing  a  yalye  box  in  the  face  plate,  or  part 
oppoaiteto  the  mouthy  which  opena  inwarda, 
and  perforatioBa  In  the  outer  aide  for  the 
admiaaion  of  freah  dir  through  the  valve- 
boz  to  the  hmga.  The  inteiior  of  the  caae 
ia  divided  by  two  horisontal  partitiona  into 
three  oompartmenta,  the  centre  one  of  which 
ia  by  Cwthe  largeat  of  the  three,  and  eontaina 
a  number  of  vertical  tabaa,  which  are  aup- 
ported  in  the  two  partittona.  Holea,  ftir- 
Biaked  with  valvea  opening  outwarda,  are 
aaade  in  that  part  of  the  face  plate  which 
opena  into  the  top  partition.  When  the 
patient  breathea  the  valve  box  cloaea  and 
tiie  warm  air  paaaea  through  the  openiaga 
into  the  top  compartment,  and  eacapea  down 


the  metal  tsbee  through  the  lower  compart- 
ment into  theatmoaphere,  and  imparta  a  con- 
aiderable  portion  of  ita  heat  to  them.  When 
he  inhalea,  the  valved  opeaioga  in  the  top 
compartment  are  dosed,  and  the  valve-box 
opposite  the  mouth  ia  opened  ;  the  pure  air 
enters  by  the  inlet  holes,  and  circulates 
among  the  vertical  tubea,  whereby  it  is  par- 
tially heated  before  it  paaaea  through  the 
valve-box  to  the  lungs.  Theedgea  of  the  face 
plate  are  padded  ao  aa  to  fit  closely  around 
the  mouth,  and  prevent  the  entry  of  cold  air. 
CUam. — ^The  conatructing  of  the  respira- 
tor, ao  that  the  vitiated  or  expired  air  may 
be  conducted  away  without  mingling  with  the 
pure  air  to  be  inhaled,  through  metal  chan- 
nels, and  made  to  impart  beat  to  the  pure 
air  bylta  paaaage  through  them. 


American  Edition  of  Uu  Eleeirie  Light.— Vt. 
Henry  M.  Paloe,  of  Woreester,  Massachiuetts,  in- 
forms  the  Seitntifie  American  that  he  has  dis- 
covered a  means  of  generating  light  b;  mechani- 
cal action,  from  water  and  lime.  Mr.  Paine  says, 
— "  I  have  continued  the  experiment  at  intervals, 
and  I  am  uowj  enabled  to  announce  a  successf^xl 
result.  I  have  produced  a  light  equal  in  intensity 
to  that  of  four  thousand  gas  burners  of  the  largest 
bat's- wing  pattern,  with  an  apparatus  occupying 
four  square  feet  of  room,  at  a  cost  of  one  mill  per 
hour,  the  current  of  electricity  being  evolved  by 
the  action  of  the  machinery  wound  up  with  a 
common  lock  key,  and  the  only  materials  con- 
sumed are  water  and  lime.  I  am  now  engaged  in 
making  an  apparatus  for  public  exhibition,  which 
will  be  completed  this  winter,  and  alt  itsparU  sub- 
mitted to  public  Inspection,  except  the  Interior  of 
the  generator.  This  apparatus  I  will  exhibit  one 
year,  at  the  end  of  which  I  will  make  public  the 
mechanism  of  the  generator." 
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Alfted  yiecMit  Newton,  ef  Chaneery-lane,  mecha- 
■ieal  dniiightsiBan»  for  improvements  in  the  ma- 
amlheture  of  piled  fabries.  (Being  a  cemmuniea- 
tion).    March  19;  six  months. 

Joseph  Beranger,  of  the  firm  of  Beranger  and 
Co.,  of  Lycos,  France,  dvil  engineer,  for  improve- 
sawatiin  wefgkingmaehines.  March  19;  six  months. 

Thomas  Henry  ausaoU,  of  Wedneabory,  patent 
tabe  mannfarturer,  and  John  Stephen  Woolrich,  of 
BArmiogham,  chemist,  for  improvementa  in  coating 
iron  and  oortain  other  metals  and  alloys  of  metal. 
Mardi  19 ;  six  months. 

Samuel  Hall,  off  Kings  Arms  Yard,  Colomaa- 
street,  London,  civil  engineer,  for  improvements 
ia  appaiatos  for  effwiing  tte  oombuatlon  of  fuel 
and  eooauming  smoke,  and  for  preventing  ex- 
plosions of  steam  boilers  and  other  accidents  to 
which  they  are  liable.    March  19;  six  months. 

George  Knox,  of  Moorgato-etreet,  London,  Secre- 
tsvy  to  the  Shrewsbury  and  Hirssiiigham  Railway 


Company,  for  improvements  in  railway  carriages. 
March  19;  six  months. 

Alexander  M'Dougall,  of  Longsight,  Lancaster, 
chemist,  for  improvements  in  recovering  useful 
products  ftom  the  water  used  in  washing  and  in 
treating  wool,  woollen,  and  cotton  fabrics,  and  other 
fobrics.    March  20 ;  six  months. 

William  Harrison  Pickering,  of  Liverpool,  mer- 
ehant,  for  improvements  in  evaporating  brin'#  and 
certain  other  fluids.  (Being  a  communication.) 
March  20;  six  months. 

Charles  William  Siemens,  of  Birmingham,  engi- 
neer, for  certain  improvements  in  engines  to  be 
worked  by  steam  and  other  fluids,  and  in  evapo- 
rating liquids.    March  20 ;  six  months. 

William  Parkinson,  of  Cotta;je-lane,  City-road, 
Middlesex,  gas-meter  manufacturer,  successor  to 
the  late  Samuel  Croaley,  for  improvement  in  gas 
and  water  meters,  and  in  instruments  for  r-sgulatiug 
the  flow  of  fluids.    March  20 ;;  six  montKs. 
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Proprietors'  Names.                     Addresses.  o^^.^;^^  ^"^• 

Thomas  Eldrid Pore-Streot,  Cripplegrte Sandwiclwcase. 


...  Steam  boiler. 
...  Locking  vheel. 


John  Poralhoogh  and 

Sobs  .....•«. »...  Docklafleld  ....... 

W.  aad  A.  Monro......  Bdiaburgh 

'^^{?y*!*J?!:Li.orpool fn^^SiVaa'^a™"""''' 

John  Yo<i«g  Wolverhampton }S?^'f^:^t^ 

Joseph  Si^ CornhiU The  p!um«»  eokt. 
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ADVEATtSBMEKtS. 


Tlie  Iiondbn  tiidist>utable  Ufe 
Policy  Company. 

INCORPORATED  BY  ACT  OF  PARLIAMENT. 

Upon  the  Principle  of  Mutual  Life  Assurance,  the 

Whole  Profits  belonging  to  the  Assured. 

No.  31,  LOMBARD-STREET,  LONDON. 

TEVSTEES. 

J.  Campbell  Renton,  Esq.,  M.P. 
Richard  Mallns,  Esq.,  Q.C. 
Richard  Spooner,  Esq.,  M.P. 
James  Fuller  Madoz,  Esq. 
William  Wilberforce,  Esq. 

DIRECrORS. 

William  Adams,  Esq. 
John  AtUns,  Esq. 
John  Daogerfleld,  Esq. 
Robert  Henry  Fonnan,  Esq. 
John  Hamilton,  Esq. 
Jamea  Fuller  Madox,  Esq. 
John  Matthews,  Esq. 
Charles  O.  Pamell,  Esq. 

AuoiToma. 
George  Cumming,  Esq. 
James  Turner,  Esq. 
Samuel  Field,  Esq. 
WMlIiam  GhrlmesKell,  Esq. 

MEDICAL  ADTI8SR. 

Benjamin  Phillips,  Esq.,  F.R.S. 

BAVKEES. 

iiessrs.  Spooner,  Attwood,  and  Co. 

MAEAOBE. 

Alexander  Robertson,  Esq. 

The  POLICIES  arc  INDEFEiVSIBLE  and  TN- 
DISPU  TABLE,  the  Company  being  prohibited,  by 
the  84th  clause  of  their  Deed  of  Constitution,  which 
is  duly  registered  in  the  terms  of  the  Act,  from  dis- 
puting a  Policy  upon  any  ground  whatever. : 

The  Rates  of  Premium  are  calculated  upon  Car- 
lisle mortality,  and  are  as  low  as  a  due  regard  to 
complete  security  will  justify. 

HALF  PREMIUM  SYSTEM. —By  this  plan 
only  one.half  of  tho  premiums,  with  interest  of  the 
retained  halves,  is  required  to  be  paid  fbr  the  first 
five  years;  the  retained  halves,  being  payable  at 
the  convenience  of  the  assured,  or  allowed  to  con- 
tinue, to  form  a  deduetion  from  the  claim  on  the 
iiPolicy ;  and  as  the  Assurance  may  be  relinquished 
at  any  time  without  payment  of  the  retained  pre- 
miums, this  scheme  enables  a  party  to  assure  for 
the  first  five  years  at  little  more  than  half  the  usual 
rate,  and  to  discontinue  a  Policy  at  about  one- half 
the  usual  sacrifice. 

WHOLE  WORLD  POLICIES  are  granted, 
whereby  the  security  of  a  creditor,  or  holder  of  a 
Policy,  continues  unimpaired,  although  the  assured 
life  should  go  beyond  the  prescribed  limits. 

Suats  are  assured,  payable  to  the  parties  them- 
selves on  attaining  a  specified  age,  or  at  their  death, 
whichever  shall  first  occur. 

PARTNERSHIP  POLICIES  are  granted,  where- 
by a  joint  assurance  effected  by  partners,  at  the 
charge  of  the  firm,  secures  the  capital  invested. 
On  the  death  of  either,  the  Survivor  is  benefited  by 
retaining  the  whole  capital,  and  the  representatives 
of  the  deceased  obtain  their  share  without  having 
to  wait  u.otiI  it  can  be  recovered  from  outstanding 
debts.  ^ 

There  is  no  extra  chsrge  for  residence  beyond  85 
degiees  of  the  eqiutor. 

No  Admission  or  Entrance  Fees  are  required,  nor 
is  any  charge  macie  for  the  Policy  beyond  the 
amount  of  the  Stamp. 

Claims  are  payable  within  three  months  after 
proof  of  the  death  o  f  the  assured  life. 

The  nsual  Commission  allowed  to  Bolidtora, 
and  also  to  persons,  approved  by  the  Board,  who 
extend  the  bminess  of  Uie  AMurance  in  oonnec- 
tion  with  this  ^onvpany. 


To  Engineers  and  Boiler 
Makers* 

THE  BIRMINGHAM  PATENT  IRON  TUBE 
COMPANY  Manufacture  Patent  Up  Welded 
Tubes,  under  Mr.  Richard  Pressor's  Patent,  fw 
Marine,  Locomotive  and  all  Tubular  Boilers.  Also 
Tubes  for  Gas,  Steam,  and  other  purposes.  AU 
sorts  of  Iron  Gas  Fittings.  Works,  Smethwiek, 
near  Birmingham,  London  Warehouse,  68,  Upper 
Thames- street. 
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SIR  GEORGE  CAYLEY'S  WORKING  MAN'S  ARTIFICIAL  HAND. 
Fig.  2.  Fig.  1. 
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OESCAIPTION  OP   AN   ARTIFICIAX   HAND   FOR  WORKING   MEN. 
BT    SIR   GBOROB    CATLBT,  BART. 


Sir, — As  I  know  you  are  a  friend  to 
the  labouring  classes,  I  send  you  the 
plan  of  a  sort  of  iron  or  steel  claw,  as  a 
middling  substitute  for  a  hand,  when 
that  limb  is  wanting.  Tou  have  been 
kind  enough  to  insert,  in  several  former 
Numbers,*  notices  respecting  artifi- 
cial hands  effecting  in  some  measure 
the  moTcments  and  appearance  of  the 
human  hand ;  and  such  is  the  dislike  to 
acknowledge  any  personal  defect,  that 
many  persons  of  leisure  will  prefer  wear- 
ing even  the  semblance  of  a  hand,  with- 
out any  movement,  to  such  an  instrument 
as  I  am  about  to  dracribe,  which  cer- 
tainly is  not  ornamental,  but  appears  to 
be  very  useful.  Those  hands  formerly 
described  were  fastened  to  the  upper 
arm,  and  derived  their  working  powers 
from  that  connection;  but  it  is  found 
that  this  entails  too  much  trouble  on  the 
wearer  or  his  friends,  and  that  they  are 
apt  to  be  neglected,  except  on  special 
occasions. 

Although  the  grasp  of  the  artificial 
hand  is  sufficient  for  several  purposes, 
vet  it  is  encumbered  by  its  unnecessary 
bulk,  and  not  so  good  an  instrument  as 
the  one  I  now  send  you  a  sketch  of, 
which  can  be  made  at  a  very  small  cost, 
and  put  on  the  stump  by  the  wearer 
himself  without  difficulty.  A  simple 
hook  attached  to  the  stump  has  long 
been  worn  by  persons  of  the  working 
class :  it  enables  sailors  to  climb  the  rlg- 

fing  securely,  horsemen  to  hold  the 
ridle,  the  labourer  to  handle  the  spade 
and  the  wheel-barrow,  &c.,  &c.  1  have 
merely  added  a  volunuiry  grasp  to  this 
old  and  useful  instrument,  and  the  means 
of  pushing  objects  forward  securely,  or 
towards  either  side. 

A,  fig.  1 ,  is  a  truncated  cone  of  wood, 
which  forms  the  bottom  of  the  stiff 
leathern  receptacle  for  the  stump  i  B,  an 
iron  socket,  screwed  to  the  exterior  end 
of  the  block,  for  the  purpose  of  receiving 
any  instruments  the  wearer  may  choose 
to  place  in  connection  with  his  stump,  aa 
a  knife,  saw,  file,  pen-holder,  &c.,  and 
also  to  hold  the  general  instrument  repre* 
sented  in  fig.  1.  These  are  firmly  re- 
tained in  the  socket  by  a  spring  catch, 
similar  to  that  so  frequently  used  for 
fixing  a  variety  of  tools  to  one  handle. 


*•  Vol.  xlii,  pp.  162,  174,  192, 198,  2ir. 


The  thumb-piece  of  the  spring  catch 
works  through  the  aperture,  C. 

To  give  firmness  to  the  leather  sur- 
rounding the  stump,  two  pieces  of  thin 
curved  steel  are  screwed  ou  to  the  block 
oo  the  upper  and  under  aide,  and  co- 
vered by  thin  leather,  neatly  stitched  to 
the  stump  core.  D  represents  the  upper 
of  these  steel  pieces.  The  hook  stem,  £, 
is  cut  through  for  the  greater  part  of  its 
length,  so  as  to  leave  sufficient  space  for 
the  short  end  of  the  lever,  F,  and  a  pan 
of  the  forceps,  C,  to  work  within  it. 
This  will  be  best  understood  by  looking 
at  a  similar  part  of  a  left-hand  apparatus. 
Fig.  9,  where  one  side  of  the  hook  stem 
is  cut  away  on  purpose  to  show  the  work 
which  is  partly  concealed  by  it  in  fig.  1 . 
it  may  also  be  fiirther  explained  by  the 
perspective  drawing  of  a  part  of  fig.  1, 
shown  in  fig.  2. 

The  longer  end  of  the  lever,  F,  fig.  1, 
is  kept  about  one  inch  and  a  half  from 
the  external  case  of  the  stump  when  it 
approaches  the  elbow  by  a  strong  spring, 
H,  the  end  of  which  is  connected  by  a 
short  bridle  with  the  shorter  end  of  the 
lever,  F.  Of  course,  when  the  longer 
end  of  this  lever  is  brought  into  the  posi- 
tion shown  by  the  dotted  lines,  by  being 
pressed  against  the  side  of  the  wearer, 
the  spring  is  more  bent,  and  exerts  its 
force  to  restore  the  lever  to  its  foroner 
position  under  the  sleeve  of  the  wearer, 
which  is  made  wider  than  usual  towanls 
the  elbow,  to  receive  and  conceal  it.  The 
shorter  arm  of  the  forceps,  C,  is  alho 
connected  with  this  spring  by  a  similar 
bridle;  and  the  dotted  lines  show  the  ac- 
tion in  which  the  forceps  becomes  opened 
about  three  inches  at  its  extreme  points. 

By  relaxing  the  pressure  of  the  elbow 
against  the  side,  any  object  of  suitable 
size  becomes  grasped,  and  remains  so  till 
released  by  a  renewal  of  the  pressure. 

The  mouth  of  the  forceps  is  grooved, 
as  seen  in  fig.  2,  to  give  it  a  firmer  hold, 
and  is  of  considerable  breadth,  and  of  a 
long  oval  form.  The  spring,  H,  is  about 
the  strength  of  the  main  spring  of  a  gun 
lock,  and  requires  a  pressure  of,  say  ten 
pounds  at  the  end  of  the  lever,  F,  against 
the  body  of  the  wearer.  As  the  points 
of  the  forceps  go  over  double  the  space 
of  the  movement  of  the  lever,  the  pres- 
sure of  the  spring,  which  causes  the 
grasp,  is  about  five  pounds  when  dosed ; 
and  when  opened  to  take  in  olgeeti,  the 
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prennre  inereases  with  the  nte  of  the 
trtide  to  be  grasped. 

To  prevent  too  rapid  an  inerease  in 
the  foree  of  the  spring,  the  short  asm  of 
the  forceps,  to  which  the  bridle  is  at- 
tached, is  bent  into  the  position  seen  in 
fig.  8,  so  that  as  Uie  forceps  open,  although 
the  spring*  keeps  increasing  in  power,  it 
is  operating  against  a  continnallT  dimi- 
nished leverage.  To  preserve  the  end 
of  the  sleeve  frou  fallmg  flat,  which  has 
an  ugly  appeaimnee,  a  thin  hoop  may  be 
flxed  by  a  atem  in  front  of  the  stump- 
Uock,  or  screwed  to  the  shank  of  tne 
hook  through  the  holes,  k  k,  hg.  3. 

The  whole  instrument,  fig.  1,  which 
w^  purposely  made  for  strong  work, 
weighed  one  pound  and  eleven  ounces ; 
and  the  weansr's  hand  and  part  of  the 
arm  lost,  measured  by  the  overflow  of 
water  from  a  full  vessel,  on  the  other 
hand  being  inserted,  would'  have  been 
one  pound  five  onnoes,  so  that  the  exceas 
of  weight  was,  in  this  extreme  ease,  only 
six  ouneea.  If  these  instruments  were 
made  in  steel,  in  lieu  of  iron,  they  need 
noi  exceed  a  pound  in  weight,  even  for 
strong  work. 

Tto  instrument  made  on  the  plan  of 
fig.  3  was  lighter,  but  the  recora  of  its 
weight  was  lost. 

*£»  give  an  example  of  the  use  of  the 
forceps  in  addition  to  that  of  the  hook, 
the  wearer  of  that  on  the  plan  of  fig.  3, 
had  no  sooner  got  it  on,  than  he  took  up 
from  a  smooth  table,  in  succession,  eight 
pieces  of  coin,  consisting  chiefly  of  six- 
pences, and  placed  them  one  over  the 
other  on  the  top  of  a  slender  chip  box, 
made  for  lucifer  matches,  without  diffi- 
cttUy,  and  when  the  least  irregularity  in 
the  movement  would  have  upset  the  box. 
Pins  and  needles  were  readily  picked  up 
from  the  table ;  and  larger  matters,  such 
■s  candlesticks,  &c.,  were  handed  about, 
and  deposited  in  any  required  position. 

There  is  one  inconvenience  attending 
thisinstmment — ^as  the  forceps  are  opened 
by  pressing  the  elbow  against  the  side, 
the  range  of  the  arm  in  front  is  only 
extended  to  the  fore  arm,  aided  a  few 
inches  bv  the  bend  of  the  body  forward. 
When,  however,  the  object  within  this 
range  has  been  grasped,  the  whole  arm 
can  then  Ub  extended  with  the  object 
beld  firm  by  the  spring;  but  to  release 
it,  it  must  again  be  withdrawn  to  the 
limit  of' the  fore  arm,  unless  the  other 
band  be  at  liberty,  by  compressing  the 
lever,  to  release  it  at  Uie  whole  extent  of 


the  arm.  It  would  require  a  Ions;  string 
of  these  dry  matters  fully  to  explain  the 
uses  of  this  instrument,  but  I  have  fur- 
nished your  valuable  pages,  and  some  of 
your  readera,  with  quite  enough  already. 
Shouldany  onebe  so  fond  of  the  appear- 
ance of  a  hand  as  to  wish  to  encumber 
the  forceps  with  mimic  fingers  and 
thumb,  this  can  readily  be  done;  and 
probablv  many  will  prefer  this  to  the 
more  elaborate  structures  formerly  de- 
scribed, and  in  which  almost  every  move- 
ment of  the  hand  waa  successfully 
imitated  by  the  ingenuity  of  Mr.  Buck- 
ingham, in  carrying  out  the  principle 
I  had  suggested. 

It  seems  almost  needless  to  notice  that 
these  stump  cases  are  held  in  their  place, 
as  usual,  by  a  strap  passing  twice  round 
the  upper  arm  jomt  above  the  elbow, 
and  buckled  in  front  to  the  case. 

I  am.  Sir,  yours,  &c., 

Geobgb  Catlst. 

P.  S.— My  friend,  Mr.  Goldsworthy 
Gurnev,  has  suggested  what  I  think  a 
valuable  improvement  to  this  instra- 
mentp— which  is  to  employ  some  means 
of  rendering  the  grasp  of  the  forceps 
more  forcible  and  permanent  when  occa- 
sion may  require  it.  I  would  surest  for 
this  purpose  a  thumb  screw,  L,'  fig.  3,  to 
press  against  a  plate  on  the  stump  case, 
and  thus  convert  the  forceps  into  a  vice 
at  any  degree  of  its  range. 

DATIBS'S   ROTART   XNGINBS.— "  A.  S."   IN 
RSPLT  TO  UK.  DRSDOS. 

Sir, — I  beg  to  be  allowed  a  few  words, 
in  reply  to  Mr.  Dredge's  letter  in  the 
Mech,  Mag.  of  the  10th  inst. ;  and,  in  the 
outset  would  observe  that  both  you  and 
Mr.  Dredge  appear  to  have  mistaken 
the  object  of  my  foipier  letter,  which 
was  not,  as  you  seem  to  suppose,  to  enter 
into  the  comparative  merits  of  recipro- 
cating and  of  rotary  engines  in  general, 
bat  to  examine  how  &r  Davies's  rotary 
engine  was  entitled  to  be  considered 
an  improvement  upon  preceding  rotary 
engines.  This  explanation  rendera  it 
nnnecessary  for  me  to  enter  into  Mr. 
Dredge's  long  calculation  of  the  compa- 
rative amounts  of  the  vis  inertia  to  be 
overcome  in  Davies's  engine  and  In  reci- 
procating engines — otherwise  it  would 
not  be  difficult  to  show  that  the  calcula- 
tion is  not  altogether  fair  to  the  recipro- 
cating engine.  Passinff  on,  therefore, 
to  the  other  poinu  of  Mr.  Dredge's  let- 
tor,  I  find,  in  the  first  place,  that  I  was 
o2 
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mistaken  in  supposing  that  the  slide 
moved  under  pressure,  as  it  now  appears 
that  the  slide  and  piston  are  both  in 
equilibrio  from  the  moment  the  slide 
begins  to  move.  I  fell  into  this  error 
from  the  consideration,  that  it  is  evidently 
desirable,  that  the  action  of  the  steam 
upon  the  piston  should  be  maintained 
through  as  great  a  portion  of  the  revolu- 
tion of  the  piston  as  possible.  By  the 
arrangement  described  by  Mr.  Dredge, 
the  friction  is  certainly  reduced ;  but  the 
period  during  which  the  piston  is  in  ope* 
ration  is  greatly  extended. 

Mr.  Dredge  contends  that  ''  Davies*s 
engine  has  no  dead  point,  beciuse  there 
are  always  two  pistons  on  the  same 
shaft ; "  he  should  have  said,  not  merely 
fii^o  pulOM,  but  two  cyUndtrs  likewise — 
10  tnat  the  machine  is  not  simply  an 
engine,  but  a  pair  of  engines,  ^y  an 
engine^  is  always  understood  an  engine  of 
a  single  cylinder,  whether  the  engine  be 
of  the  reciprocating  or  of  the  rotary  class ; 
and,  according  to  this  universal  accep- 
tation of  the  term,  Davies*s  engine,  so  far 
from  having  no  necessity  for  a  fly-wheel 
—as  having  no  dead  point — ^requires  a 
fly-wheel  more  (if  it  were  possible)  than 
a  reciprocating  engine ;  for  in  the  latter, 
the  fly  is  requisite  to  carry  the  crank 
through  only  about  15*^  on  each  side  of 
the  line  of  centres ;  but  in  Davies's  en- 
gine, it  has  to  continue  the  motion  through 
one- third  of  the  revolution,  or  120°  As 
I  observed  in  my  former  letter,  the  fly- 
wheel is  dispensed  with,  and  the  dead 
points  are  overcome  in  reciprocating 
engines  by  the  same  contrivance  as  is 
resorted  to  in  Davies's  engine ;  viz.,  by 
employing  two  engines  acting  at  right 
angles  to  each  other;  but  it  is  princi- 
pally to  obviate  the  necessity  of  employ- 
mg  either  a  fly-wheel  or  a  second  engine, 
that  a  rotary  engine  is  a  desideratum, 
and  no  engine  can  in  strictness  be  con- 
siderer  As  a  rotary  engine  which  fails  to 
effect  this. 

Mr.  Dredge  says  that  the  extra  ex- 
pense consequent  upon  having  two 
ejlinders  instead  of  one  is  very  small, 
because  the  difference  in  the  weight  of 
metal  employed  is  very  small — thus 
taking  no  account  of  the  chief  item  of 
the  cost,  the  workmanship,  which  is 
nearly  doable  in  the  case  of  the  two 
eylinders. 

In  speaking  of  engines  having  one 
eylinder  placed  eccentricaUy  witmn  an- 


other, I  did  not  instance  them  as  htving 
no  reciprocating  mdveroent  in  any  of 
their  parts,  but  as  having  no  dead  points, 
and,  lurther,  no  valves ;  and  I  afterwards 
pointed  out  other  engines  which  bad  no 
reciprocating  movements  whatever. 

I  should  not  have  touched  upontbe 
space  occupied  by  the  enghie  had  not 
Mr.  Dredge  put  this  forward  as  one  of 
the  advantages  it  possesses  over  Te- 
ciprocating  engines,  and  I  still  am  of 
opinion  that  an  oscillating  engine  might 
be  put  into  as  small  a  compass  u  an 
engine  of  the  same  power  on  Davies*s 
construction. 

In  conclusion,  I  beg  to  say  that  I  hate 
no  prejudice  against  rotary  engines,  hot, 
on  the  contrary,  am  desirous  that  the 
practical  difficulties  which  have  hitherto 
opposed  the  introduction  of  them  may 
be  overcome,  and  I  therefore  regret  that 
the  one  in  question  is  not  free  from  the 
defects  I  have  pointed  out.  If  the  method 
employed  by  Mr.  Davies  for  keeping  the 
piston  steam-tight,  as  it  revolves  over  the 
surface  of  the  cylinder,  be  not  objeedon- 
able  from  want  of  elasticity,  it  beeones 
an  important  improvement,  as  obvbliqg 
what  has  hitherto  constituted  the  ebici 
difficulty  in  rotary  engines  of  whatever 
construction ;  but  I  am  compelled  to  my 
that  I  think  his  engine  is  deficient  in  the 
essential  points  of  a  rotary  engine. 
I  remaini  Sir,  yours,  &c., 

A*  *** 

March  10,  1849. 
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Sir,— I  shall  feel  obliged  by  your  pab- 
lisLing  the  following  extracU,*  which 
form  the  material  portions  of  letteis 
which  I  have  recently  received  from  an 
ingenious  gentleman,  and  the  publicatioB 
of  which  will,  I  trust,  have  the  effected 
eliciting  from  Professor  Young— what 
cannot  fail  to  be  interesting  and  instrpe> 
tive  to  all  classes  of  readers— a  disqiuii- 
tion  on  sero  symbols. 

Mr,  Robert  Harlty  to  Mr.  Ooekk, 
(Dale,  BUckbarn,  Not.  U,  1M«) 

"  I  asiure  yoa  it  appean_to  me  to  k>e  a  itaitlK 

aiBertion  to  say  that  1  +  Vx  ^Q(e.g.)i»*ntqf^ 
tion  having  no  igot,  if  the  aign  ^+  )  bofoi*  n* 

*  Some  oversighta  having  occnrred  in  the  MC«d 
letter,  owinff  to  Mr.  R.  Harley  not  having  a  eopf  •> 
iTorir.  FUl.  before  him,  I  have  corrected  tkt  vna, 
marking  my  corrections  by  braoketa  [  ]. 
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radkal(v^)  betaken  as  indicated."  .  .  "  I  caa- 
not  belp  stating  that  (  —  1)*  appears  to  me  to  be 
the  root  in  the  preceding  equation ;  for  then 

Does  not  the  fact  of  certain  determined  values 
of  the  "unknown,"  in  a  pecaliar  class  of  equa- 
tlona,  not  appearing  to  satisfy  the  giren  relation 
arise  ezclnsivety  from  a  misinterpretation  of  the 
ambiguoQs  sign  (4*)  before  the  radical  (v^^  > 
and  if  we  were  to  adopt  some  mode  of  distinguish- 
ing between  (—1)8  and  (  +  l)e  would  not  thediffi- 
emliea  that  have  oeeurred  with  regard  to  such  equa- 
tions as  the  preceding  vanish?  ^ot  having  thonsht 
very  maeh  about  the  sulject,  probably  I  am  writing 

ill  pardon  the 

t  views  of  the 

queation." 

(Date,  Blackburn,  Nov.  22,  1846.) 

"  I  am  very  much  mistaken  if  Professor  Young's 
fear,  concerning  the  inconclusiveness  of  his  proof 
of  the  impossibility  of  the  relation +0b3—0,  so 
eandldly  and  elegantly  expressed  in  his  paper  on 
*  Congeneric  Surd  Equations/  in  tbe  IMeekanie^ 
Uayazine  (vol.  xlix.,  pp.  463—4}]  Is  not  [Wc]  with- 
out good  foundation. 

*' In  the  first  place,  it  appears  to  me  that  the  same 


piematttrely.    I  hope,  however,  you  will  pardon  the 
froedom  I  take  in  expressing  myjtnt  ^' 


1  he  assigns  for  the  inadmissibility  of  the  con- 
dition +0=:  -0,  applies  with  equal  force  to  the  con- 
dition [S'0bs2-0]  and  therefore,  that  if  the  root 
which  substituted  gives  tbe  former  result  must  be 
rejected,  the  latter  must  be  rejected  fer  the  same 
leason."  .  .  .  "If  from  both  sides  of  the  ap- 
parent equality  [S*0s2-0J,  we  take  [2^*0],  we  get 
i-Os  -  |-o,  and  this  by  the  Professor^i  reasoning 
Mads  to  the  obvious  absurdity  [eo  sO]. 

*^BQt  I  submit  that  the  Professor's  proof  of  the 
laeqaality  of  +0  and  ->  0  is  inaccurate.  Por  that 
3-0:=  0  cannot,  I  think,  be  questioned;  and  yet,  if 
fnm  both  sides  we  subtract  20  we  find  the  condi- 
tion+0s=—0,  which  must  therefore  be  true.  Be- 
sldcBr  when  we  say  +0b-0,  by  0  we  understand 

aetually  zero;  whereas,  when  we  say  i«  boo,  I  con- 
reive  we  employ  0  in  a  dUTerent  sense  from  the 
alMve,  that  ia,  not  as  absolutely  nothing  (for  in  this 

ease  2.  would  have  literally  no  value,)  but  as  an 

indefinitely  small  quantity,  or  at  a  quantity  less 
than  any  assignable  number." 

(Date,  BUudtbuni,  Dec.  4,  1848.) 
"  By  your  making  whatever  use  >ou  may  think 
proper  of  the  contents  of  any  of  my  notes  to  you, 
as  I  have  already  signified,  I  shall  feel  honoured. 

"  Perhaps  the  following  proof  of  the  equality 
+0=:  -  0,  is  not  less  clear  and  satisfactory  than  that 
I  have  already  laid  befure  you.  In  some  respects, 
Indeed,  it  seems  preferable. 

"  Krat,  obviously,     a^a^+O  (1) 

changing  signs,  -  (a  -  a)a  -  0  ; 

.'.  -•+tf=-0;or,o-fl=-0 (2). 

Coaipaiing  (1)  with  (2)  we  find,  as  before  +0=  -0. 

«*The   great  candour    evinced  by  Professor 

Young,  in  reference  to  this  snl^ect  in  the  latter 

rt  of  his  paper,  on  '  Congeneric  Surd  Equations,' 
NniaberlSlS  of  tbe  IMeehanM  Magazine}  is 
truly  admirable,  and,  I  am  sure,  well  deserves  the 
ixttiution  of  other  mathematical  writers."    .     .     . 

Althoagh  the  distinction  between  the 
squares  of  positive  and  of  negative  unity 
lias  for  some  considerable  time  been 
recognised    hj  analysts,*    yet  I    have 

•  Peacock :  Third  Beptrt  of  BrUM  Atoeiation, 
pp.  264  and  275. 


quoted  the  above  passage  respecting  it 
because  it  shows  tbe  growing  sense, 
among  mathematicians,  of  the  necessity 
for  more  nice  discrimination  than  for- 
merly of  the  symbols  of  algebra.  At 
the  same  time  1  do  not  agree  with  the 
inference  which  is  sought  to  be  drawn, 
vig. — that  ar=(-l)«isa  solution  of  the 
impossible  equation  above  alluded  ta. 
The  only  effect  of  making  «=(-!)«  is 
to  disguise  the  fact  that  the  negative 
sign  is  given  to  the  radical. 

The  argument  in  the  second  letter 
proceeds  on  the  supposition  (see  vol.  xlix., 
p.  367,)  that  the  value  x»5  conducts  us 
to  the  equation  80  =  2  0.  The  true 
result  is,  however,  3  v^O  =2*0, su/?.  p.  1 06. 
I  regret  that  I  misled  the  writer,  but  I 
have  extracted  the  argument,  because 
there  are  possibly  cases  in  which  it  may 
be  applicable— at  least  that  part  of  it 
which  is  contained  in  the  first  paragraph 
of  the  extract;  and  I  would  add,  that 
it  coincides  with  the  line  of  argument 
which  I  had  meditated  when  the  receipt 
of  Mr.  Harlcy's  letter  relieved  me  from 
further  consideration  of  the  point,  as  I 
then  thought 

At  the  same  time  I  differ  from  the 
remaining  portion  of  the  extract  from 
the  second  letter,  except  in  so  far  as 
that  I  believe  the  equation +  0=  -0  to  be 
true  of  isolated  zero  (sup.  p.  104).  I 
cannot  admit  either  that  3*0  »0,  or  that 
the  reciprocal  of  isolated  zero  has  no 
value ;  but  I  can  see  no  objection  what- 
ever to  the  argument  of  the  third  letter. 

On  a  reconsideration  of  the  subject  of 
the  Example  8  of  p.  ISO  of  "  Young's 
Algebra*'  (4th  edition),  I  think  the  fol- 
lowing is  the  explanation  of  the  diffi- 
culty. The  given  equation  may  be  put 
under  the  following  form  : 

v'5^{'/4  +  *-2v'r^}  =0, 

and  when  either  factor  vanishes  the  equa- 
tion is  satisfied. 

At  p.  344  of  vol.  xlviii.  of  this  Jour- 
nal, Professor  Young  has  alluded  to  a 
letter  addressed  by  him  to  me  some  time 
since.  I  have  the  letter  still  in  my  pos- 
session, and  subjoin  an  extract  from  it : 

Prqfeuor  J,  JR.  Young  to  Mr,  Cockle, 

(Date,  Holywood,  near  BeUuf, 
June  2,  1846.) 

*'  I  think  you  do  not  say  too  much  'when  you  pre- 
dict that  these  *  views  of  the  limiting  cases  will  find 
many  applications,'  &e.  If  you  look  Into  Poisson's 
mode  or  obtaining  Integrals  of  trig,  functions 
between  0  and  «,  or  the  transcript  of  some  of  them 
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in  Gregoi/a  Examples,  70a  will  at  once  lee  how 

erroneoas  all  the  lestilts  are 

The  theory  of  mean  value*  by  whfch  analysts  so 
often  obtain  what  they  call  a  unique  expression  for 
indeterminate  results,  also  falls  to  the  ground.  And 
it  will,  I  think,  be  found  that  the  Calculus  of  Varia- 
tions and  Virtual  Velocities  both  admit  of  deareft 
exposition  by  the  aid  of  these  tiews." 

It  is  but  just  for  tne  to  follow  an 
example  set  by  Prof.  Young  (vol.  xlviii., 
p.  868)  and  to  add  tbat  as  the  letter  in 
question  has  remained  unpublished,  and 
entirely  uncommunicated,  the  claims  of 
•*  da*'  in  this  matter  are  not  in  any  way 
affected  by  the  present  publication  of  the 
above  extract. 

I  am,  Sir,  yours,  &c  , 

James  Cockle. 

^t  Church-yard  Court,  TemplCi 
Februarys,  1848. 

Postscript,  Feb.  10th,  1849.— The  pe- 
rasal  of  a  paper  "  On  a  System  of  Triple 
Algebra,"  &c.,  by  the  Rev.  Professor  C. 
Graves,  in  the  current  number  of  the 
Philosophical  Magazine  has  suggested 
to  me  the  following  modular  equation  for 
tessarines : — 

Let 

and 

and  call  m  the  radiw  and  n  the  subradix 
of  the  tessarine  t.  Also  let  m',  mf\  be 
the  radices,  and  n',  tif'  the  subradices  of 
two  other  tessariues,  tf  and  ^'  respectively. 
Then,  if  *x  <'=^r,  we  have 

And  we  have  also  the  following  relation, 

»" — mil'  +  m'n  -  2  »»' 
whence  we  may  readily  obtain  others. 

J.  C. 
Correction. — Siiprat  p.  106,  line  8, 
for  -,  read  +. 

Addendum  to  Mr,  Cockle's  Paper* 
— Second  Postscript,  February  24th, 
1849.  It  is  required  to  solve  the  equa- 
tion __ 

0  =  l+*+-/2* (1.) 

in  terms  of  P» 

This  is  an  impossible  equation  (vol. 
xlix.,  p.  366,  col.  1.)  Put  it  under  the 
form  


a»+2(l-/3)4r  +  l=0; 

whence,  treating  this  as  a  quadratic  in  j^, 
and  making  /3^-l,  we  have 

*«/3-l  +  Vl-2p. 
Now,  if,  in  the  expression 

we  substitute  for  s  its  value,  the  result 
is 

«{  ^-i±vr:^2^  } 

2{  i-|3±0^?r^^} 

But  the  denominator  of  this  fraction  may 
be  put  under  the  form 

a/3{  /3-i±-/r=Tir} 

hence  it  is  easy  to  see  that  the  expression 


and  make 


(A)  becomes  — .    or  /3. 
the  solution. 


This  verifitt 


where  /3  has  the  same  meaning  as  ttipr a, 
p.  105)  col.  1.    Then  we  have 


ON  THB  APPLICATION  OF  THB  PANOPTIOOH, 
OB  CBNTEAL  IN8PB0TIOK  PRINCIPW  Of 
CONSTBUCnON  TO  MANUFAOTaaiM, 
ACADBMIBS,  AND  8CHOOI.8. 

When  so  much  thought  as  baa  bc« 
bestowed  of  late  on  the  constructioo  cf 
buildings  for  manufacturing  purposes,  It 
seems  remarkable  that  the  Panopticon, 
or  Central  Inspection  Principle,  has 
been  disregarded;  yet  the  advantagei 
afforded  by  it  are  many,  and  of  a  nitnrt 
to  be  appreciated  by  manufacturers. 

The  importance  of  obtaining  a  ccntnl 
point  of  observation  from  whieh  to  impwt 
at  once  all  the  operations  carried  on  m  1 
building,  and  of  all  the  subordinates  cm- 
ployed  in  it,  occurred  first  in  the  ye« 
1787  to  the  late  Sir  Samuel,  then  Lient- 
Col.  Bentham.  He  was  at  that  time 
with  his  battalion  at  Zadobras,  nor 
Cricheft,  in  White  Russia,  where  fce 
applied  the  principle  in  a  building  w- 
tined  by  Prince  Potemkin  for  an  immense 
manufactory  on  his  esutea  in  that  comi- 
try.  Many  of  the  purpoMs  to  whlcbi 
Panopticon  building  is  applicable  w«« 
detailed  at  the  time  by  Sir  Stmndj 
brother,  Jeremy  Bentham,*  as  also  tbe 
advantages  it  is  capable  of  affording, » 
that  the  present  observations  relative  to 
it  will  be  confined  to  its  application  ai » 
manufactory  and  as  a  school. 


•  Jeremy  Beothftm'i  aeeoiint  of  the  Paao|«*J; 
or  Inspection  Hoaie,  apptart  In  the  ieeonil  foJmw 
of  his  works. 
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Aeoording  to  eastomarj  modes  of 
structure,  the  Buperintendent  of  a  maau- 
factory  has  to  travel  from  building  to 
building,  and  from  floor  to  floor  of  each 
one,  before  he  can  ascertain  that  his 
foremen,  overlookers,  and  working  hands 
are  properly  employed,  and  actiye  in 
their  respective  duties ;  he  can  be  pre- 
sent but  in  one  part  of  his  establishment 
at  any  one  time,  so  that  his  subordinates 
but  too  frequently  profit  by  his  absence 
to  indulge  in  diminished  energy.  But 
in  a  Panopticon,  the  superintendent  has 
never  to  undergo  fatigiie,  or  incur  loss 
of  time  in  going  from  place  to  place;  for 
from  his  central  station,  he  can  witness 
all  transactions  in  all  of  his  difierent 
workshops ;  and  his  subordinates,  to 
whom  tho66  in  the  inspection  room  are 
inTiaible,  must  necessarily  work  under 
the  impression  that  the  eye  of  the  master 
is  constantly  upon  them. 

Much  architectural  skill,  and  many 
mathematical  calculations,  are  required 
to  obtain  this  power  of  central  inspection 
where  there  are  several  stories  in  a 
building;  and  in  the  year  1798,  con- 
siderable labour  was  bestowed  by 
Sir  Samuel  in  bringing  to  perfection 
the  design  for  a  Panopticon.  It  was 
intended,  and  sanctioned  by  Govern- 
ment for  the  reception  and  industrial 
employment  of  1000  prisoners,  and  was 
the  first  building,  it  is  believed,  that 
was  contrived  to  be  entirely  fire-proof; 
but  although  much  of  the  iron- work  was 
cast,  the  vacillations  of  Government 
finally  prevented    its    erection.      The 

Jilanswere,  however,  not  altogether  lost; 
or  in  the  year  1807,  a  Panopticon 
wasy  by  command  of  the  £mperor 
Alexander,  erected  according  to  these 
plans,  so  far  as  regards  generS  arrange- 
ment, at  Ocbta,  near  St.  Petersburgh, 
for  the  scientific  education  of  youth 
as  officers  in  the  army  and  navy,  and 
for  the  Industrial  rearment  of  young 
reeroits  for  the  navy.  The  greater  part 
of  these  young  people  were  to  be  em- 
ployed in  manufactories,  more  partieu- 
larly  of  the  several  articles  required  for 
the  service  of  the  army  and  navy ;  as, 
for  instance,  amongst  the  smaller  objects, 
eom passes,  and  various  mathematical, 
phyncal,  and  optical  instruments,  cloth- 
ing for  the  army  and  navy,  as  stockings, 
shoes,  boots,  tailors*  work,  &c.,  and 
of  more  bulky  articles,  wood- work  in 
general,  sail-cloth  weaving,  and  other 


items  of  the  first  necessity  for  the  naval 
service. 

A  short  description  of  that  Panopticon, 
together  with  the  accompanying  plans 
and  sections  found  amongst  drawings 
made  in  1793,  would  greatly  faciliute 
the  formation  of  designs  on  that  princi- 
ple at  the  present  day.  The  description 
that  follows  of  the  Panopticon  at  Ochta, 
was  drawn  up  at  the  time  of  its  erection ; 
but  the  paper  is  not  complete,  as  the 
part  of  it  describing  the  wings,  and  seve- 
ral details  of  construction,  has  not  been 
found. 

Orders  were  conveyed  from  the  inspec- 
tion room  to  the  farthest  ends  of  the 
wings,  and  to  intermediate  parts,  by 
meana  of  speaking  tubes. 

Description  of  the  Panopticon  at 
Ochta. 

The  building  consists  of  a  dodecagonal 
part,  140  feet  in  diameter,  and  of  five 
radial  buildings^  each  of  them  105  feet 
long,  30  feet  broad. 

At  the  centre  of  the  building,  a  circle 
of  3  feet  4  inches  in  diameter,  is  appro- 
priated as  a  chamber  from  the  top  to  the 
oottom  of  the  building,  through  which 
the  inspector,  in  his  chair,  passes  to  view 
the  highest  and  the  lowest  floors  of  the 
structure. 

Around  this  chamber  are  annular 
apartments  forming  a  ring,  six  stories  in 
height,  basement  and  attic  stories  in- 
cluded. The  outer  diameter  of  this 
ring  is  28  feet.  The  basement  of  this 
part  is  appropriated  to  heating  stoves, 
conveyance  of  water,  &c. ;  the  next  floor 
above,  as  a  clerks'  office.  Above  this 
office  is  the  principal  inspection  room ; 
over  the  inspection  room,  the  upper 
floors  are  appropriated  to  uses  which,  at 
the  same  time,  allow  of  occasional  inspec- 
tion from  them. 

Surrounding  these  annuUur  apartments 
is  a  ring  10  feet  in  diameter,  in  this 
are  constructed  staircases  and  connecting 
galleries  up  to  within  two  stories  of  the 
top.  The  two  upper  stories  are  appro- 
priated as  infirmaries,  and  therefore  not 
communicating  with  the  interior  of  the 
building. 

Without  this  space  is  another  ring  of 
building  divided  into  twelve  radial  parts, 
in  which  are  three  floors  extending  from 
the  interior  to  the  exterior  part  of  this 
ring ;  also  one  half  floor  between  each 
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Fig.   1. 


Fig.  3. 


\ 


At  th*  4eik  of  the  Lleuicuiut- 

Oafrmc^rapd  jTi^pectbr. 
CI,  (iUii  d4orto  ])ar[tt)i>n. 
O  C,  Dttki  Us  the  Cftdctt. 
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floor,  that  half  floor  at  the  outer  side  of 
the  rioff.'i'  Each  radial  part  is  42  feet 
from  the  intide  to  the  outside  of  the 
ring. 

These  radial  apartments  terminate  the 
dodeeagonal  part  of  the  huilding,  the 
total  diameter  of  which  is  140  feet. 

The  five  huildings,  wings,  or  rays,  are 
connected  with  Ave  of  the  sides  of  the 
dodeeagonal  part,  leaving  a  side  of  it 
between  each  wing;  the  sixth  part  is 
appropriated  as  a  general  entrance  to  tho 
establishment. 

1^.2. 


His  imperial  majestv  had  caused  his 
ministers  to  request  from  the  British 
(jroremment  a  leave  of  absence  for  Sir 
Samuel  sufficient  for  him  to  set  this  esta- 
blishment fafarly  at  work ;  but  on  the 
breaking  out  of  war  between  the  two 
countries,  he  returned  home,  in  Septem- 
ber, 1807.  The  building  was,  however,  at 
that  time  already  so  far  advanced,  that  he 
witnessed  before  his  departure  from  St. 
Petersburgh  the  perfect  inspection  ob- 
tained over  the  whole  structure  from  the 
inapeetion  room.  This  was  effected  by 
a  Tery  niee  adjustment  of  the  relative 
height  of  floors — one  of  the  two  principal 
Horn  being  belaWt  the  other  above  the 
floor  of  the  inspection  room.  The  upper 
and  the  basement  floors  were  inspected 
from  a  central  chair,  suspended  by  a  coun- 


«, These  ndlal  toon  were  deetlned  for  tailors  for 
armr  aod  natydcthing,  shoe  end  boot-makersy  and 
other  aaalogoos  tndea;  thewlngs,  for  workers  in 
wood  and  metals. 


terpoise,  and  regulated  in  its  movements 
up  and  down  by  a  simple  and  safe  appa- 
ratus, easily  managed  by  the  inspector 
himself. 

It  had  been  considered  impossible 
to  heat  and  ventilate  at  the  same  time 
a  building  so  immense,  and  of  such 
a  form ;  but  Sir  Samuel  had^witnessed 
at  the  manufactory  of  the  Messrs.  Strutt, 
at  Belper,  the  efficacv  of  a  stove  invented 
by  one  of  those  gentlemen,  and  by  their 
favour  obtained  a  model  of  it.  A  stove  on 
that  principle,  erected  the  year  following 
in  one  of  the  wings  of  the  Panopticon, 
had  far  exceeded,  as  he  learnt,  the  expec- 
tations formed  of  it ;  for  with  an  average 
cold  of  above  27  degrees  below  the  freez- 
ing point  of  Fahrenheit,  the  whole  of 
one  of  those  immense  wings  was  kept, 
day  and  night,  heated,  for  96  hours,  to 
60  degrees  of  Fahrenheit,  that  is,  a  dif- 
ference of  heat  from  the  external  air  of  55 
degrees,  by  the  consumption  of  no  more 
than  "  one  cubic  fathom  of  very  indif- 
ferent fire-wood."  The  'heat  was  con- 
veyed from  end  to  end,  and  from  story 
to  story,  hv  heated  air  passing  through 
trunks,  and  regulated  by  means  of  valves 
in  them,  so  that  perfect  ventilation,  as 
well  as  warmth,  was  ensured  throughout. 
The  greatest  difference  in  the  degree  of 
heat  at  the  stove  and  at  the  distance  from 
it  of  100  feet,  was  4i  degrees  of  Fahren- 
heit. 

Unfortunately,  this  Panopticon  was  in 
a  few  years  consumed  by  nre.  It  had 
been  built  of  wood,  for  expedition  sake, 
in  order  diat  Sir  Samuel  might  be  ena- 
bled to  institute,  before  his  return  to 
England,  the  general  management  of  the 
establishment.  After  his  departure,  some 
pillars  intended  to  be  made  of  cast  iron, 
were  made  of  wood,  and  probably  con- 
tributed to  the  destruction  of  the  fabric. 
But  pupils  reared  in  it  were,  during  the 
war,  found  so  useful,  that  the  best  of 
these  youth  were  teken  for  service  else- 
where by  fifty  at  a  time,  even  so  early  as 
1808. 

Figs.  1  and  2  are  copied  from  sketches 
found  among  General  bentham's  papers. 
They  are  conjectured  to  be^the  one  an 
elevation  (in  part),  and  the  other  a  plan 
of  the  Ochta  Panopticon,  but  on  different 
scales. 


The  application  of  the    Panopticon 
principle  to  a  school,  was  in  contempla* 
tion  as  early  as  the  year  1796,  when  it  was 
oS 
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intended  to  erect  a  new  school  for  the 
gentlemen  cadets  at  Woolwich.  On  that 
occasion,  the  late  Greneral,  then  Colonel 
Twiss — struck  with  the  power  given  by 
that  principle,  of  overlooking  by  a  head 
master,  at  once  the  pupils  and  the  several 
masters  under  his  control — requested  his 
friend.  Sir  Samuel,  to  devise  a  plan  for 
the  intended  school.  A  half  circle,  or  a 
half  duodecagon,  was  in  this  instance 
deemed  the  most  convenient  form,  and 
that  one  floor  of  the  building  would  suffice 
for  the  accommodation  of  all  the  young 
gentlemen  whilst  at  their  sedentary 
studies,  and  exercises  of  fencing  and 
dancing.  The  architect,  Mr.  Bunce,  who 
had,  in  1793,  been  employed  to  make 
drawings  of  the  then  intended  Panop- 
ticon prison,  had  now  instructions  given 
him,  such  as  would  enable  him  to  make 
out  a  design  which  should  satisfy  the 
requirements  furnished  by  General 
Twiss. 

The  design  made  in  consequence,  pro- 
vided a  study  for  the  Lieutenant-Gover- 
nor and  the  inspector,  where,  from  their 
desks,  they  could  overlook  all  the  mas- 
ters, and  all  of  the  cadets,  in  every 
academy ;  the  partition  between  the  study 
and  the  academies  being  of  glass. 

The  semicircular  area  half  surround- 
ing the  Lieutenant-Governor*s  and  in- 
spectors' study,  was  divided  into  four 
radial  parts,  one  part  for  each  of  the 
three  academies ;  in  each  academy  was  a 
desk  for  the  master,  from  which  he  over- 
looked the  cadets  of  his  class,  fifty  in  num- 
ber. For  each  cadet  there  was  provided 
a  desk  and  seat  placed  in  an  inclosed  stall. 
These  stalls  constituted  a  prominent  fea- 
ture of  the  arrangement ;  they  were  so 
contrived  as  that  the  occupants,  whilst  at 
their  studies,  could  neither  see,  nor  be 
seen  by  any  other  of  the  cadets  ;  whilst 
they  were  all  of  them  under  the  inspec- 
tion of  the  master  of  the  class.  A  similar 
arrangement  has  since  been  adopted  in 
the  Pentonville  Penitentiary,  where  the 
seats  for  the  prisoners  when  present  at 
.Divine  service,  are  constructed  precisely 
in  the  same  manner  as  they  were  designed 
for  the  intended  Panopticon  chapel. 
1793.»  *^  ^ ' 


The  fourth  ray  or  division  equally 
under  inspection,  was  designed  as  tlie 
academy  for  fencing  and  dancing. 

Partitions  between  the  academies  were 
so  designed  as  to  prevent  the  transmis- 
sion of  sound  from  one  to  the  other ;  tbey 
were  supported  on  pillars,  so  that  the 
whole  oi^  the  ground-floor  might  be  as 
one  large  museum  for  models,  &c. 

It  can  hardly  be  hoped  that  funds 
would  be  afforded  for  providing  such 
screens  in  schools  for  the  lower  orders  of 
children — yet  every  person  conversant 
with  such  establishments  must  be  aware 
how  greatly  application  to  study  in  them 
is  impeded  by  tne  mischievous  tricks  and 
temptations  of  idle  and  vicious  boys- 
hut  in  schools  of  e  higher  description, 
such  an  arrangement  may  possibly  come 
to  be  introduced  at  some  future  time. 

That  design  for  the  academy  at  Wool- 
wich was  not  carried  into  execntion; 
there  arose  an  apprehension  that  the 
cadets  would  not  submit  to  real  inspection 
— military  as  was  to  be  their  education, 
and  subject  as  they  might  espeol  to  be 
through  life  to  military  authority  and 
discipline. 

Some  minor  objections  to  the  stalls 
were  suggested  by  General  Twiss,  which 
were  parried  in  a  familiar  letter  to  him 
from  sir  Samuel.  His  observations  on 
the  subject  are  such  as  merit  attention, 
where  affording  facilities  in  education 
may  be  thought  desirable.  The  letter 
was  as  follows : 

'  *  Dear  Sir,-*I  was  very  iony  to  leava  town 
without  seeing  you  again,  and  I  undentand 
that  you  have  made  some  progress  with  yow 
school  plan,  and  that  you  had  talked  with 
Mr.  Bonce  about  it :  but  I  was  very  sorry 
to  learn  that  you  seemed  to  object  to  the 
screens  between  the  boys.  I  am  not  at  aU 
surprised,  however,  of  your  fear  of  the  bojs 
cutting  holes  in  the  screens — you,  perhaps, 
as  well  as  I,  have  been  often  guilty  of  such 
tricks  when  young.  According  to  oar  piBn« 
however,  you  must  bear  in  muid  that  the 
boys  are  never  to  be  in  the  seats  tins 
screened  but  during  the  presence  of  the 
master,  and  to  whom  any  motion  of  the 
hand,  as  well  as  of  the  head,  would  be  visi- 
ble. Under  such  oircumstanoes,  tfaeB»  the 
discipline  must  be  extremely  negligent  if 


•  Thig  arrangement  of  the  chapel  at  PentonTille 
affordB  a  striking  example  of  the  fact,  that  when 
two  men  of  abllitv  bave  it  in  view  to  produce  the 
aame  effect,  they  nrequently  Invent  identical  means 
of  obtaining  their  purpose.  The  seaU  and  scivens 
for  the  prlsonert  at  Pentonville  aie  simUar  to  thoie 


invented  by  Sir  Samuel ;  of  whkh  a  drawing, 
i  n  the  year  1793,  still  exists,  the  only  difference  being 
that  in  the  latter  a  little  more  room  fbr  koeeUng 
is  allowed  than  in  tboao  at  Pentonville ;  yet  th«re  » 
no  reason  to  suppose  that  Colonel  Jebb  ever  s>v 
thoso  drawings.  Fig.  3  is  »  r»daoed  oopy  of  tut 
drawing. 
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•nj  icrMn-ciittiog  tricki  eoiud  eyvr  com- 
Mcnee  no  wmsk  idea  eoald  be  formed  onder 
mtch  an  impraeiioa  of  tbe  certainty  of  de- 
taetion. 
"  I  mntt  b^  yon  next  to  consider  tbat  when 
you  and  I  oaed  to  cut  oar  tablet  and  benchea, 
it  was  in  company  with  other  boys,  who  not' 
only  encooraged  ns  by  their  presence,  or 
perhaps  by  their  example,  bmt  who  were 
nfioessarily  implicated  with  ns  in  the  blame ; 
it  never,  thereforot  coald  be  ascertained 
which  of  OS  it  was  that  did  the  mischief,  and 
eonseqnently  we  had  no  apprehension  of 
pfunishment  or  detection.  Here,  again,  the 
diiference  of  circumstances  is  such,  as  to 
nnake  a  total  change  in  the  consequences. 
Each  boy  occupying  constantly  the  same 
■eat.  without  any  opportunity,  or  possibility 
even,  of  admitting  a  companion  in  it;  no 
teubt,  then,  on  wliom  to  lay  the  blame — no 
Ibir  of  injustioe  in  the  punishment.  Each 
boy  could  be  no  otherwise  than  perfectly 
responsible  for  what  happened  in  the  interior 
ofioBtiaBf  aodl  can  conceiTcno  discipline 
•o  lax  as  not  to  ensure  good  order  under  such 
circumstances. 

"  When  you  consider  this  expedient  of 
perfect  seclusion  from  all  distraction,  you 
will  be  satisfied,  I  am  sure,  that  it  is  the 
ground-work  of  all  good  order,  and  of  the 
most  striking  twofold  importance,  contri* 
beting  at  the  same  time  in  the  highest  degree 
to  the  facility  of  receiTing  instruction  on  the 
put  of  Uie  sdiolar,  and  to  the  fadUty  of 
transmitting  it  on  the  part  of  the  master.— 
A  single  wink  or  gesture  from  the  idle  boy 
to  the  assid\ious  is  sufficient  to  divert  the 
attention,  and  to  disturb  altogether  the  facul- 
ties during  the  whole  lesson,  to  a  degree  that, 
perhaps,  no  endeavours  of  the  master  can 
eorreet. 

"  The  worst  disposed  boy,  as  well  as  the 
best,  knowing  that  the  task  must  be  done, 
cannot  but  ^sh  to  have  the  power  of  doing 
It ;  that  wish  is  rendered  abortive  only  by 
the  stronger  influence  of  the  ideas  of  the 
moment,  which  of  himself  he  has  not  the 
power  to  counteract,  when  the  cause  of  dis- 
traction prtfceeds  from  other  boys.  Means 
of  getting  the  better  of  untoward  propen- 
sities is  the  greatest  favour  you  can  confer 
on  a  boy;  and  it  seems  cruel  to  enforce 
diligence,  without  previously  doing  all  that 
can  be  done  to  remove  temptation  to  idle- 


**  Faithfblly,  yours,  my  dear  Sir, 
'*  Samuxl  Bbntham." 
Screens  of  this  description  having 
been  first  employed  at  the  Penitentiary, 
tine  circumstance  maj,  unfortunately, 
prcnre  a  further  impediment  to  their  in- 
tiodiietioninji  scfaool,  sinoe  they  might 


be  branded  with  the  name  of  prisons ; 
yet  at  Harrow,  years  ago,  it  was  con- 
sidered AS  a  Tsiuable  privilege  by  some 
boarders  with  the  head  master,  that  they 
had  each  of  them  a  little  separate  in- 
elosnre  In  which  they  could  study  with- 
out distraction. 

A  Panopticon  of  a  circular,  or  dtfo* 
decagonal  Torm,  seems  particularly  suit- 
able for  such  an  establishment  as  the 
projected  farm  schools  of  the  Philanthro- 
pic Society.  A  single  ray  of  the  duo- 
decagon,  if  of  120  or  ISO  feet  in  diameter, 
would  afford  accommodation  for  each 
intended  famUy  of  boys — the  basement, 
as  kitchen,  laundry,  baths,  &e. ;  the 
ground-floor,  as  dining  hall;  above  it 
workshop  and  school-room ;  in  the  attic, 
dormitories.  The  central  part  would 
afford  an  inspection  -hall  for  the  chief 
superintendent  of  the  whole  establish- 
ment, and  offices  for  general  manage- 
ment; above  it  a  room,  where  the  boys 
of  all  the  several  families  might  assemble 
to  hear  lectures.  In  this  centre,  also, 
would  be  the  chapel. 

Each  alternate  decagonal  ray  might 
in  the  lower  stories  afford  store-rooms, 
tool-houses,  &c. ;  whilst  tbe  upper  floors 
might  be  appropriated  as  lodging  for 
the  family  of  the  father  (as  he  might  be 
termed)  of  each  division  of  pupils. 

Supposing  such  a  Panopticon  to  be 
placea  in  the  centre  of  the  estate,  the 
portion  of  land  to  be  cultivated  by 
each  family  would  be  divided  off  radi- 
ally, in  continuation  of  the  divisions  of 
^e  building. 

•  In  an  establishment  of  the  nature  of  that 
proposed  by  the  Philanthropic  Society, 
It  could  not  but  be  considered  as  desir- 
able that  the  public  should,^  under  certain 
regulations,  be  admitted  to  witness  the 
economy  and  good  order  of  the  whole. 
An  inspection  room  affords-ample  oppor- 
tunity for  frequent  observation  of  this 
wholesome  nature ;  and  that  without  dis- 
turbing in  any  way  either  the  pupils  or 
their  master. 

Even  all  operations  in  the  field  might 
at  all  times  be  witnessed  from  the  centre, 
supposing  a  central  portion  of  the  roof 
to  be  appropriated  as  an  observatory, 
whether  for  the  general  superintendent 
himself,  or  for  the  occasional  public 
visitor. 
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Sir, — £?ery  one  who  has  assisted  in 
the  working  of  a  fire  engine,  must  have 
observed  how  much  impuisive  force  is 
wasted  at  the  end  of  eacn  stroke.  The 
reciprocating  beam  generally  descends 
with  increased  velocity,  and  is  suddenly 
brought  up  with  a  great  jerk,  only  slightly 
moderated  by  the  strong  spring  usually 
placed  to  receive  the  violence  of  the 
shock.  It  occurred  to  me  lately  that  a 
more  continuous  application  of  manual 
power  6ould  be  effected  by  using  the  four 
wheels  of  the  engine  as  fly-wheels,  and 
by  driving  them  by  means  of  cranks  on 
the  axles. 

Additional  half  cranks  could  be  attached 
to  the  outer  extremities  of  the  axletrees, 
when  the  eneine  has  been  brought  into 
position ;  and  thus  the  same  number  of 
men  as  at  present  be  enabled  to  lend 
Kg.  2. 


'AAILWAT  TEAIN  8IONAX.8. 

their  strength.  I  shall  retnm  to  this  tub* 
ject  more  in  detail,  unless  I  find  that 
there  are  objections  to  the  plan  here 
proposed  which  I  have  overlooked  or  am 
unanle  to  obviate. 


At  page  137  of  the  present  volume,  I 
observe  a  suggestion  respecting  railway 
train  signals,  by  Mr.  Dommett  With- 
out having  seen  the  letter  he  alludes  to 
in  the  newspapers,  and  before  the  publi- 
cation of  his  communication  to  you,  an 
idea  occurred  to  me  something  similar  ia 
principle,  but  with  sufficient  difierenoe 
to  justify  my  introducing  it  to  joar 
notice.  My  object  is  to  enable  the  en- 
gine driver  to  mscover,  without  twmmg 
Atf  face  round,  signals  from  amy  part  of 
the  train  behind  Mm. 

Kg.l. 


The  sketch,  ^^.  1,  represent!  a  bird's- 
eye  view  of  a  railway  train,  supposed  to 
be  travelling  round  a  sharp  curve — that 
being  the  most  trying  position  for  the 
working  of  my  plan  for  signals.    On 


eiioh  side  of  the  engine,  and  in  advaiiee 
of  the  engine  driver,  £,  is  a  curved  mi^ 
ror,  as  at  R.  In  case  of  an  accideot 
occurring  in  any  carriage  of  the  train,  or 
when  sufficient  cause  makes  a  stopptf^ 
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of  tbe  train  neoenary,  a  lamp  haTiiiff  a 
red  light,  is  exhibited  from  the  particular 
carriage,  aa  at  A  or  B,  and  being  reflected 
to  £  from  the  mirror,  calla  the  attention 
of  the  driver  to  the  danger. 

The  construction  of  this  lamp,  and  the 
mode  of  using  it,  will  be  seen  in  figs.  2 
and  3.  The  lamp  is  fixed  above  the  side 
window  of  the  carriage,  and  ebrves  to 
]ight*^that  compartment  to  which  it  is 
attached.  If  it  were  placed  between  two 
compartments,  it  would  light  both,  and 
be  available  as  a  signal  to  either.  The 
outer  case,  A,  is  fixed  to  the  carriage,  * 
and  painted  black.  By  pressing  the  rod, 
R,  tile  lamp  is  protruded  beyond  the 
case,  and,  being  glazed  in  front  and  be- 
hind with  red  glass,  it  will  attract  the 
attention  of  both  guard  and  engine- 
driver.  In  order  to  prevent  the  Tamp 
from  illuminating  the  carriage  in  general 
with  a  red  light,  two  reflecting  plates 
may  be  attached  to  the  fixed  case,  sliding 
in  slots  cut  in  the  framework  of  that  side 
of  the  lamp  next  the  carriage,  so  that 
when  the  lamp  occupies  its  ordinary 
position,  the  red  glass  will  be  covered, 
and  the  light  reflected  from  the  polished 
metallic  surfaces.  In  Mr.  Dommett's 
plan  for  using  lamps,  this  will  be  imme- 
diately remarked  to  be  an  objection,  that 
the  several  lamps  along  a  train  of  twenty 
carriages  wonld  cover  each  other,  and 
obstruct  the  view  of  the  guard,  unless  he 
were  placed  considerablyabove  the  level 
of  the  train. 

It  was  the  necessity  of  providing 
against  this  which  compelled  me  to 
suggest  that  the  lamp  should  be  moved 
fwben  called  into  requisition)  beyond 
me  line  occupied  by  those  lamps  not  in 
action. 

A  day  signal  might  be  added  by  affix- 
ing a  square  of  tin,  painted  red,  to  the 
top  of  the  lamp,  which,  when  not  em- 
ployed, would  remain  concealed  between 
two  flat  blac(  plates ;  but  I  am  doubtful 
how  far  the  principle  of  the  mirror  on 
the  engine  would  apply  to  this  part  of 
the  apparatus.  The  whole  of  this  con- 
struction naturally  occurred  to  my  mind 
in  conjunction  with  a  proposition  I  en- 
teitained  four  or  five  years  ag0|  and 
which  I  may  mention  here,  as  it  is,  per- 
haps, new  to  some  of  your  readers.  This 
consisted  in  fixing  a  mirror  in  a  boat  in 
such  a  position  that  a  person  sculling  or 
rowing  might  observe,  at  each  forward 
bend  of  his  body,  the  situation  of  objects 


behind  him,  and  thus  be  enabled  to  steer 
without  turning  round  his  head. 
I  am,  Sir,  yours,  &c., 

John  M*Gbbgoii. 
24,  Lincoln's-inn-Pieldf, 
March  26, 1849. 


HARVBT*8     APPABATUS    FOB      CLXANSINO 
potters'  MATXBIALS    VBOM  PABTICLBS 
OP  IBON. 
[Registered  under  the  Act  for  the  Protection  of 

Articlet  of  Utility.     WiUfam  Kenwright  Harvey, 

of  BluTton,  Stafibrdehire,  Proprietor.] 

Fig.  1  is  a  plan  of  this  useful  apparatus, 
and  fig.  2,  a  section  on  the  line  AB  of 
fig.  1.  A  is  a  hollow  case ;  B,  a  parti- 
tion, into  which  there  are  fitted  a  num- 
ber of  magnetic  bars,  CCC.  The  lengths 
of  these  bars  are  nearly  equal  to  the 
width  of  the  case  A.  The^  are  ar- 
ranged  in  the  partition  B,  m  lig  sag 
lines  from  the  bottom  upwards,  as  sepa- 
rately represented  in  fig.  3,  which  is  a 
front  elevation  of  the  partition. 

Fig.  1. 
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The  Bame  fluid  materials  are  poured 
into  the  trouffh  at  D,  and  descend  on  the 
one  side  of  tne  partition,  and  rise  upon 
the  other,  as  in  an  inverted  syphon.  The 
particles  of  iron,  if  any,  are  sure  to 
come  into  close  proximity  to  some  one 
or  other  of  the  magnetic  bars,  when 
they  will  be  retained  by  the  magnetic 
attraction.  The  cleansed  materials  escape 
by  the  spout. 
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Si?, — The  lamentable  colliery  explo- 
sion at  Darley  Main,  near  Bamsley,  caui- 


Ing  tbe  loss  of  75  U?e8,  has  lUggeated  a 
plan  to  my  mind,  whereby  similar  casual- 
ties may  be  prevented,  if  properly  at* 
tended  to.  It  consists  in  the  employ- 
ment  (in  such  a  mine  as  the  Darley  Main) 
of  a  blowing  apparatus  of  the  description 
represented  in  the  prefixed  sketch,  a,  is 
a  framework  of  wood  or  iron,  which 
supports  three  pairs  of  large  bellow^, 
Nos.  1,  2,  3,  which  are  woriied«by  a 
eonneeting-rod  from  tbe  fly-wheel  W 
of  the  pit  engine.  Nos.  1  and  2  are  eon- 
nected  to  one  pipe,  B,  which  leada  to  the 
pitshaft— descends  close  to  the  side  of  the 
same — and  then  passes  horiioutally  along 
the  top  of  the  waygate,  whence  branches 
lead  ofl*  to  the  different  workings  where 
the  men  are  employed.  To  the  under- 
side of  the  pair  of  liNeliows,  No.  8y  there 
is  attached  immediately  over  the  elaek 
or  feed- valve  a  leathern  hose,  C.  9  or  10 
inches  in  diameter,  and  20  in  length ;  and 
to  this  a  diminishing  brass  screw  joint,  F, 
to  which  is  connected  a  smaller  leathern 
or  gutta  percha  hose,  D,  which  goes  to  the 
top  of  tne  shaft,  and  is  there  joined  to 
a  sine  tube,  £,  which  descends  the  shaft 
alongside  the  tube  from  the  bellows,  Nos. 
1  and  2.  My  reason  for  letting  these  bel* 
lows  take  their  feed  out  of  the  workings 
is,  because  the  gas  aocnmulates  towards 
the  top  of  the  roof,  and  it  will  be  drawn 
up  by  diem,  and  delivered  out  at  the 
bellows  pipe.  No.  3 ;  consequently, 
there  will  always  be  a  regular  current 
of  air  kept  up.  Two  pairs  of  bellowi 
are  constantly  forcing  air  into  the  work- 
ings, and  one  pair  drawing  out  the  in- 
flammable gas.  It  will  be  perceived  that 
there  will  be  twice  as  much  air  forced 
into  the  workings  by  the  former  as  ab- 
stracted by  the  Tatter.  It  must  be  under^ 
stood  that  I  do  not  intend  to  doawav 
with  the  **fire  pan  "  or  furnace,  which 
is  used  in  the  mine.  The  confined  air  is 
intended  to  drive  the  inflammable  gas 
from  the  workings  in  the  waygate,  and 
prevent  it  from  accumulating  in  the 
workings.  And,  as  all  pits  which  are  veo- 
tilated  with  furnaces  alone,  have  a  ten- 
dency to  work  indifferently  under  certain 
states  of  the  atmosphere,  this  I  consider 
is  the  only  way  to  remedy  the  evil ;  and 
I  am  of  opinion  that  carrying  a  surplus 
of  confined  air  to  the  workings,  will  keep 
up  a  constant  stream  to  assist  the  Atr- 
naces. 

Should  it  be  found  advisable  to  use  all 
t  he  bellows  to  fone  air  into  die  workingSi 
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and  increase  the  current  in  the  waygate, 
that  can  be  effected  bj  unscrewing  the 
hose,  C,  from  the  diminishing  joint,  F, 
and  fixing  it  to  the  pipe  of  bellows 
No.  3. 

I  also  wish  it  to  be  understood,  that 
every  morninff  previous  to  the  men  com- 
mencing work,  the  bellows  should  be  in 
motion  long  enough  to  clear  the  workings 
of  any  innammable  gas.  Where  there  is 
a  lift  engine  for  pumping  water  from  the 
mine,  the  bellows  may  be  kept  in  con- 
stant operation,  and  where  this  is  not  the 
case,  the  bellows  would  be  in  action  every 
time  the  coals  are  drawn  up  during  the 
day. 

I  am,  Sir,  yours,  &c., 

John  Warburton. 
liachinist. 
N«w  Tork  Milts,  Harrogate. 


MR.  APP0LD*8  IMPROVEMENTS  IN 
BLBCTRIO  CLOCKS. 

Sir, — I  am  nmch  interested  in  the  acconnt 
g^ven  by  Mr.  Holmes  of  the  improvements 
in  electric  clocks  effected  by  Mr.  Appold, 
&8  briefly  alluded  to  in  No.  1334  jof  your 
Magaxine.  I  am  sure  that  many  of  your 
readers  will  concur  with  me  in  considering 
these  improvements  worthy  of  being  related 
■lore  in  detail,  especially  that  by  which  the 
pendolnm  of  the  clock  receives  impulses 
finmi  the  magnet  only  when  they  are  needed. 
I  am,  Sir,  yours,  &c., 

John  M'Grioor. 


TATE'S  DIPVBRRNTIAX  AND  INTSGBAL 
CALCULUS.* 

The  first  twenty  pages  of  this  Treatise  ^re 
taken  up  with  introductory  algebraical  thao- 
rema,  the  Binomial  Theorem,  Indeterminate 
Coefficients,  &c.,  and  Elementary  Notions 
of  the  Application  of  Algebra  to  Geometry. 
For  those  whose  reading  in  algebra  has  been 
eonfined  to  the  mSre  elementary  portion, 
BBch  an  introduction  is,  no  doubt,  useful^ 
but  we  doubt  whether  iueh  readers  will  find 
Mr«  Tate's  treatment  of  the  Binomial  Theo<- 
rem  and  Indeterminate  Coefficients  suited 
to  their  wants.  Those  who  are  familiar  with 
the  subject  do  not  require  such  an  introduo- 
tion,  and  those  who  approach  these  things 


*  The  Principlea  of  the  Diiferential  and  Integral 
Calculus  Simplified,  and  applied  to  the  Solution  of 
various  Useful  Problems  in  Practical  Mathematics 
and  Mechanics.  By  Thomas  Tate,  &c.  Longman 
•BdCo. 
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for  the  first  time,  will  certainly  not  be  able 
to  comprehend  *'  Euler's  proof'  of  the 
binomial,  which  is  here  giren,  or  be  satisfied 
(if  they  are  at  all  scrupulous  about  having 
proo/t  for  everything  asserted)  with  that 
venerable  recipe  for  getting  through  the 
difficulty  of  the  principle  of  **  Indetermi* 
nate  Coefficients,"  which  consists  in  making 
away  clandestinely  with  the  unfortunate 
variable  {x) :  a  method  of  disposing  of  ob- 
stacles in  the  way  to  an  object,  which  savours 
more  of  nowl  writers  and  hard-up  dramatists  • 
than  of  honest  mathematicians.  Mr.  Tate 
then  proceeds  to  the  introductory  part  of 
the  differential  calculus  itself;  and  the  next 
twenty  pages,  which  are  devoted  to  the 
illustration  of  ''  Limiting  Vahies,"  is,  in 
our  opinion,  Hkely  to  be  the  most  useful 
portion  of  the  book.  A  chapter  like  this 
was  very  much  needed  in  nearly  all  former 
treatises;  and,  by  entering  fully  into  ele- 
mentary illustration  and  examples,  Mr.  Tate 
has  rendered  a  very  great  service  to  begin- 
ners. It  is  strange,  that  of  so  many  writers 
on  this  subject,  so  few  should  have  taken 
the  trouble  to  work  out  a  number  of  simple 
examples  in  the  manner  here  done ;  for,  with- 
out abundance  of  such  elementary  illustration 
(at  the  risk  of  what  may  appear  to  more 
advanced  students  as  useless  repetition),  the 
beginner  is  sure  to  be  baffled  and  discou- 
raged. 

The  rules  for  differentiation  are  investi- 
gated neatly  and  clearly :  and  the  subject  of 
^'Maxima  and  Minima''  is  tolerably  well 
done.  But  when  we  come  to  Taylor's  Theo- 
rem (page  102,  &c.),  it  becomes  evident 
that  Mr.  Tate  has  not  profited  much  by  the 
researches  of  Canchy  and  others  in  this 
important  part  of  the  subject.  Any  of  the 
works  of  Moigno,  De  Morgan,  or  Price,  to 
which  Mr.  Tate  has  alluded  in  his  preface, 
would,  if  he  had  actually  consulted  them, 
have  put  him  in  possession  of  much  more 
satisfactory  views  than  those  with  which  he 
has  contented  himself  and  dt«-contented  his 
readers.  The  whole  theory  of  algebraic 
development  and  series  is  so  intimately  con- 
nected with  the  researches  and  improved 
methods  just  alluded  to,  that,  by  not  adopt- 
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ing  them,  Mr.  Tate  hu  deprived  both  him- 
self and  his  readers  of  much  valoable 
assistance  and  aids  towards  '*  simplifica- 
tion." 

A  Tory  large,  and  we  think  a  dispropor- 
tionate share  of  the  book  is  taken  np  with 
the  mere  details  and  mechanical  processes 
of  integration.  Indeed,  there  is  scarcely 
anything  else  in  this  part  of  the  book,  hot 
such  purely  mechanical  processes,  ezeept 
the  examples  of  the  application  to  finding 
'  areas,  &c.  There  is  very  little  said  to  ex- 
plain the  real  nature  of  such  applications, 
and  to  give  the  learner  clear  and  satisfac- 
tory views  of  the  connection  between  tlie 
algebraical  formula  of  an  integral  and  the 
tummation  which  it  represents  in  a  geome- 
trical or  physical  problem. 

The  application  to  mechanics  occupies 
the  last  twenty  pages  of  the  work.  The 
paragraphs  headed  "  acceleration  of  motion 
by  given  moving  forces,"  are  anything  but 
clearly  worded.  We  feel  quite  certain  that 
no  one  who  is  not  already  familiar  with  the 
subject  will  acquire  clear  conceptions  of 
what  is  meant  by  "Moving  Force,"  &c., 
from  Mr.  Tate*s  description.  It  is  a  dif- 
ficult  subject  to  explain  clearly  we  admit, 
and  Mr.  Tate's  is  only  the  most  recent 
failure.  But  we  must  remember  the  pro- 
fessed object  of  the  work— simplification ; 
i.  t.,  to  do  what  others  have  failed  to  do. 
It  appears  also  to  us,  that  Mr.  Tate  has 
neither  allowed  himself  sufficient  space  for 
this  (and  some  other)  parts  of  the  subject, 
nor  sufficient  time.  A  great  proportion  of 
the  pages  occupied  with  mere  algebraic  for- 
muls  of  integration,  might  have  been  much 
better  employed:  and  in  several  places  there 
aft  marks  of  too  hasty  composition.  This 
applies  particularly  to  the  concluding  portion 
of  the  work :  the  subject  of  the  strength  of 
materials,  to  which  the  last  three  pages  are 
given,  is  much  more  clearly  treated  in 
Mosdey's  large  work,  which  makes  no  pre- 
tensions  to  "  sImpHfication,"  and  also  in 
Appendix  to  Weisbach. 

We  have  thus  pointed  out  what  we  con- 
sider to  be  serious  defects  in  the  work: 
they  are  defects,  however,  which  Mr.  Tate 


may  easily  remedy  in  another  option.  Upeii 
the  whole,  we  can  cordially  recommend  it  to 
those  who  are  about  to  commence  the  sub- 
ject. The  fulness  of  the  introductory  part, 
and  the  numerous  examples  are  the  rsdesm- 
ing  features,  and  will  render  it  well  wortk 
purchasing  by  a  very  large  class  of  learaen. 
We  may  take  this  opportunity  of  recom- 
mending to  the  more  advanced  student  a 
recent  work,  <m  the  same  subject,  by  the 
Rev.  B.  Price,  of  Oxford.  In  this  work  the 
theory  of  development  of  functions  is  treated 
according  to  the  improved  methods  we  hare 
above  alluded  to,  and  it  will  supply  the  stn- 
dent  with  information  on  those  points  ia 
which  Mr.  Tate's  work  is  ehiefly  defectife— 
points,  too,  of  very  great  importance,  invoh- 
ing,  in  fact,  the  whole  theory  and  natnre  of 
algebraic  development— expansion  in  seriei, 
or  whatever  name  be  given  to  it. 

Mr.  Tate  has  dedicated  his  work  to  the 
Rev.  H.  Moseley,  in  the  following  terms  :*- 

"  R«Terend  and  Dear  Sir.— This  work  I  inieilbt 
to  you,  as  a  tribute  of  esteem  on  account  of  Vn 
dl»e99eHa  with  wUdk  you  hate  tmri^hei  pkftkd 
$cimet;  and  aa  an  acknowledgment  of  the  valne 
which  I  attach  to  jour  ierricei  in  promotinf  tte* 
mentary  education.  That  you  may  long  contiaoe 
to  be  a  distinguiahed  instrnment,  under  the  UeniBf 
of  Divine  Providenoe,  in  elevating  the  intelkctoil 
and  moral  condition  of  the  people  of  this  couatiy, 
is  the  earnest  wish  of, 

"  Your  humble  and  obliged  eervant, 

"  Thoxas  Tatx." 

Now,  what  those  *'  discoveries"  are, 
with  which  Mr.  Moseley  *'  has  enriched  phy- 
sical science,"  we  are  utteriy  at  a  losi  to 
imagine.  That  he  has  written  many  utefsl 
and  excellent  works  we,  and  most  of  our 
readers,  are  well  aware.  But  where  ia  any 
of  these  works  "  is  there  anytliing  wfaidi 
by  any  stretch  of  the  imagination  can  be  eoa- 
sidered  a  "  discovery  in  physical  sdenoe?" 
With  the  exception  of  a  theoretical  "  pria- 
dpie  of  Least  Resistance,"  to  whidi  Hr. 
Moseley  lays  daim,  and  the  troth  of  which— 
or,  at  any  rate,  the  jwvqf  of  which^-hss  beea 
disputed  fa  oontroveny  between  Professor 
Moseley  and  Mr.  Eamshaw  on  this  sutjeet 
was  carried  on  for  some  time  in  the  PHk' 
BOphieal  Moffaxme),  we  are  not  aware  of 
anything  whatever  original  in  his  prodae- 
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tions.  Tlai  they  are,  many  of  tbem,  ezcellent 
elementary  books  is  sufficient  ground  of 
praise  without  resorting  to  panegyric  un- 
warranted by  fact.  We  are  Tery  reluctant 
to  make  these  remarks,  but  we  cannot  allow 
the  dignity  of  science  to  be  debased,  and 
the  honour  of  scientific  discovery  to  be 
prottitated  in  this  way.  Mr.  Tate  is  in  the 
habit  of  dedicating  all  his  books  to  some 
influential  person  or  other  ;  and  so  we  sup- 
pose we  shall  next  have  a  dedication  to 
Mr.  Kay  Shuttleworth,  setting  forth  his 
"  splendid  discoTeriea  in  the  Theory  and 
Practice  of  Education/'  It  is  bad  enough 
when  the  mercenary  mob  who  taint  our 
Tarions  "  Societies"  presume  to  talk  about 
soicntifie  honours  as  men  having  authority 
to  decide  thereon;  infinitely  worse  is  it 
when  one  real  cultivator  of  science,  like  Mr. 
Tate,  degrades  it  by  ascribing  'honours  to 
persona  who  have  no  title  to  them. 


ROBINSON  AND  81  MS   SMOKX  BE8FIRAT0B. 

A  series  of  experiments  were  made  last 
Monday*  at  the  residence  of  Mr.  John  Robt. 
Taylor,  Red  lion-cquare,  in  presence  of  a 
eonmittee  of  the  Royal  Society  for  the 
Protection  of  life  from  Fire,  for  the  purpose 
of  testing  the  merits  of  a  new  smoke  respi- 
rator, invented  by  two  of  the  society's 
men,  Robinson  and  Siems.  It  consists  of  a 
helmet  with  sight-holes  in  it,  similar  to  a 
diver's  helmet,  to  which  a  respirator  is 
attached,  which  is  drawn  close  over  the 
month  and  nostrils.  The  respirator  is  so 
conatraeted  (by  means  which  are  for  the 
present  kept  secret)  that  the  fireman  is 
enabled  to  breathe  freely  in  the  midst  of  the 
most  dense  smoke,  and,  consequently,  to 
retain  perfect  command  over  all  his  facul- 
ties. 

Tho  first .  experiment  was  made  with 
damped  shavings  and  saw>dust«  in  a  small 
room,  19  feet  long,  10  feet  high,  and  5  feet 
broad.  A  dense  body  of  smolce,  charged 
with  vapoar,  was  produced,  in  which  the 
two  members,  both  provided  with  respira- 
tors* remained  for  upwards  of  half  an  hour, 
vritliont  appearing  to  experience  the  slightest 
inoonvenienoe. 

A  second  trial  was  made  with  dry  wood, 
partially  coated  with  some  resinous  prepa- 
ration.  When  the  temperature  of  the  room 
was  rsised  sufficiently  high,  the  firemen 
c&tered,  and  remained  there  for  more  than 
ten  minntesy  and  would  have  remained 
longer,  if  required,  with  the  same  success  as 
in  the  first  experiment. 


A  gentleman  present,  who  was  desirous 
of  testing  the  effects  of  this  dry  and  heated 
atmosphere  without  a  respirator,  ventured 
into  the  room,  but  came  out  after  a  minute 
or  two,  pronouncing  it  to  be  insupportable. 

In  reply  to  a  proposition  that  the  inven- 
tors should  test  the  efficiency  of  the  respira« 
tor  in  a  room,  the  atmosphere  of  which  was 
so  vitiated  by  combustion  tliat  no  light  could 
live  in  it,  Robinton  stated  that  he  did  not 
pretend  to  be  able  to  live  in  the  midst  of 
fire,  like  a  salamander,  or  to  create  oxygen 
—but  simply  to  purify  the  atmosphere  of  a 
chamber  in  an  ordinary  case  of  fire,  so  as  to 
render  it  fit  for  respiration. 

Altogether,  the  result  of  the  esperiments 
appeared  to  give  great  satisfaction  to  the 
committee,  and  weie,  certainly,  as  far  as  we 
could  judge,  eminently  successful. 


SPECIFICATIONS  OV  XNGL18H  FATBNT8  EN- 
ROLLED DUB IV O  THE  WEEK,  ENDING 
FRIDAY,  If  AECH  30. 

Joseph  Gillott  and  John  Mobbison,. 
Birmingham.  For  improvements  in  orna' 
mmting  cylindrical  end  other  turfacee  of 
wood  or  other  material.  Patent  dated  Sep- 
tember 28,  1848. 

The  patentees  remark  that  the  ornaments 
upon  the  cylindrical  surfaces  of  penholders, 
pencil  cases,  &c.,  have  hitherto  been  pro« 
duoed  by  causing  them  to  pass  through  fixed 
diea  or  pli^tes,  which  have  the  effect  of  com- 
pressing or  embossing  them,  and  that  the 
lines  of  these  ornaments  are  always  parallel 
to  the  sxis  of  Ihe  article ;  while  their  inven- 
tion has  for  its  object,  to  produce  these  lines 
in  a  helical,  or  partially  in  a  helical  direc- 
tion, by  causing  the  die  or  plate  to  rotate 
wholly  or  partially,  and  the  article  to  be 
held  fast  or  to  rotate,  as  may  best  answer. 
The  machine  by  which  this  is  effected  con- 
sists of  a  bed  plate  with  dove-tailed  grooves, 
in  which  a  top  pl^te,  carrying  the  forcer, 
is  made  to  slide  by  a  toothed  wheel  gearing 
into  a  rack  riveted  to  the  back.  A  collar, 
which  contains  the  straight  grooved  die,  is 
fixed  to  one  ena  of  the  bed  plate,  opposite 
to  the  forcer,  and  has  a  sliding  bar,  sup- 
ported in  suitable  bearings,  attached  to  the 
top  part  by  a  short  connecting  rod.  One 
end  of  the  sliding  bar  is  connected  to  a 
lever,  the  other  end  of  which  is  acted  upon 
by  the  indentations  of  a  tin  plate,  which  is 
screwed  to  one  side  of  the  top  plate;  so 
that  as  it  travels  a  partial  rotary  motion 
will  be  imparted  to  the  die,  while  the  article 
will  be  held  fast  bj  the  roughened  end  of  the 
forcer. 

Or,  the  grooves  of  *  the  die  may  be  cut 
obliquely,  and  the  end  of  the  forcer  hollowed 
out  to  allow  the  article  to  turn  therein.. 

C/atmff.— Embossing  cylindrical  or  other 
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forms  of  wood,  or  other  materials,  bj  pass- 
ing them  between  dies  or  plates,  withobfique 
or  straight  grooTOS,  which  are  made  to 
rotate,  or  partially  to  rotate,  and  eanstng  the 
ornamented  article  to  be  held  fast,  or  to 
rotate  on  its  axis,  so  as  to  produce  the  orna- 
menting lines  fai|helical  or  partially  in  obliqne 
directions. 

RoBRRT  Stirling  Nbwall,  of  Gates- 
head, Durham.  For  improremenit  in  Iock$, 
in  tprinffi,  and  in  the  meam  offuteninff 
and  ietiing  up  the  rigging  of  ehipe.  Patent 
dated  September  28,  1848. 

We  shall  give  this  specification  at  length 
in  our  next,  and  content  onrsdyes  for  the 
present  with  stating  the  heads  of  Mr. 
NewaU's  invention. 

Firet.  He  **  claims  a  safety  lock  of  a  new 
construction,  in  the  general  arrangement 
and  combination  of  parts"  of  which  the  same 
consists.  It  is  decidedly  original  and  likely 
to  atiBwer  well. 

Second.  A  spring  composed  of  a  peculiar 
combination  of  iron  plates  and  vulcanised 
caoutchouc ;  particularly  applicable  to  ships' 

"King. 

And,  third,  a  new  mode  of  fastening  and 
setting  np  the  rigging  of  ships. 

Fbnnsll  Allman,  Charles-street,  8t« 
James's-tsqusre,  Westminster,  consulting 
engineer.  For  certain  improvemente  in 
apparatu$for  the  production  of  light  fi^om 
electricity.    Patent  dated  26th  Sept.,  1848. 

These  improTcmenta  refer  to  the  arrange- 
ment  of  the  electrodes,  points,  or  luminous 
terminals  employed  in  the  production  of 
electric  light,   and  also  to  the  battery. 

The  patentee,  after  briefly  noticing  the 
characteristic  features  of  the  different  InTcn- 
tions  relating  to  this  subject,  states,  that  the 
chief  difficulty  in  the  production  of  a  good 
electric  light  consists  in  the  fulfilment  of  the 
three  following  conditions : 

1.  The  electrodes  between  which  the  light 
is  to  be  produced  should  be  kept  in  con. 
tact  prior  to  the  passage  of  the  electric  cur- 
rent, and  when  it  ceases. 

2.  The  electrodes  shouli^be  separated  a 
certain  distance,  which  depends  upon  the 
quantity  and  intensity  of  the  electric  cur- 
rent, and  the  resistance  to  its  passage. 

3.  The  electrodes  or  their  terminal  sur- 
faces should  be  maintained  at  this  limited 
distance  apart,  subject  to  Tariatloiu  of 
the  current,  and  the  destruction  of  the 
electrodes  by  consumption,  dissipation,  or 
other  causes. 

And  all  of  these  conditions  will,  according 
to  the  patentee,  be  fulfilled  by  employing 
any  of  the  following  arrangements : 

Pwmantnt  Magnet  and  Condueter. 
A  permanent  magnet  is  oonstracted  In  the 
ordiiuury  manner,  and  iopported  by  a  central 


alia,  on  which  it  is  free  to  oscillate,  and 
parallel  to  and  underneath  the  space  betweeo 
two  coils  of  insulated  copper  wire.  The 
electrodes,  which  may  be  of  carbon,  or  other 
suitable  material,  are  supported  in  hoUen 
inside  a  hemispherical  lamp.  The  top  elec- 
trode is  connected  by  a  link  to  one  end  of 
the  permanent  magnet,  and  by  a  thin  strip 
of  siUer  foil  to  the  copper  coQ  of  wire, 
while  the  bottom  one  is  connected  to  the 
battery.  A  weight  is  suspended  to  a  carred 
bar  which  is  attached,  at  the  other  end,  to 
the  central  part  of  the  permanent  magnet, 
and  has  the  effect  of  inclining  downwardi, 
that  end  of  the  magnet  which  is  attached  to 
the  upper  electrode  holder,  and  tberebjtD 
keep  the  bottom  of  the  top  electrode  in  eoa* 
tact  with  the  top  of  the  lower  electrode. 
The  action  of  this  weight  is  regulated  bf  a 
counterbalance  weight,  suspended  to  the 
other  end  of  the  permanent  magnet  Wka 
a  light  ia  required  to  be  produced,  the 
lower  electrode  is  pushed  up  into  contact 
with  the  top  one,  and  a  current  of  electricity 
caused  to  pass  along  the  coil  of  copper 
wire,  down  the  strip  of  silTcr  foil,  throsgh 
the  top  holder,  and  electrode,  the  bottooi 
electrode  and  its  holder,  and,  lastly,  aloog 
a  conductor  back  to  the  battery.  At  the 
same  time  the  permanent  maguet  will  he 
deflected  by  the  action  of  the  passage  of  the 
electric  current,  in  the  reverse  diiectioB  of 
that  to  which  it  is  inclined  by  the  eential 
weight ;  and,  consequently,  the  top  electrode 
lift.ed  up  from  the  lower  electrode,  and 
maintained  at  a  distance  therefh>B,  snd  for 
a  period  dependent  upon  the  intensity  and 
continuity  of  the  eleetrio  current.  It  wiB 
oe  evident  that  the  electrodes  can  neter  be 
so  far  separated  as  to  break  the  circuit  of 
the  electric  current,  since  that  wonld  be 
oause  destroying  effect,  and  that  the  diftnee 
between  them  will  decrease  only  (by  the 
action  of  the  weight)  with  the  deeresaa  ia 
the  intensity  of  the  electric  current ;  and  that 
the  two  first  conditions  being  thus  folfiUedi 
the  third  is  a  necessary  consequence. 

It  will  thus  be  seen  that  Mr.  AUms 
braaka  the  contact  of  the  two  eleetrodei, 
maintains  them  at  the  proper  distsnoe  for 
producing  the  light,  and  regulates  it  so* 
cording  to  the  quantity  and  intensity  of  the 
electric  current,  by  means  of  the  aetion  of 
an  artificial  magnet  upon  a  penaaoeit 
magnet,  the  power  Of  the  first  betng  pro- 
duced by  the  electric  current,  which  altf 
produces  the  light. 

PermaumU  and  Induced  Magnett 
OoMMietf. 

The  pertnanent  magnet  is  jwi veiled  fal  i 
central  aile,  and  connected  to  the  bolder  of 
the  top  electrode,  as  in  the  preceding  caafc 
Au  induced  magnet  is  fixed  above  the  fr* 
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end  of  the  pennanent  magnet,  and  a  second 
induced  magnet,  underneath  the  other,  or 
attached  end  of  the  permanent  magnet.  The 
eieetric  current  passes  Into  the  top  induced 
magnet,  then,  by  a  strip  of  thin  silver  foil, 
into  and  along  the  permanent  magnet ;  then, 
by  a  thin  strip  of  thin  silver  foil,  to  the  un- 
derneath induced  magnet,  whence  it  passes  to 
the  holder  of  the  top  electrode,  and,  through 
the  lower  electrode,  to  the  battery. 

The  Induced  Magnett, 

Two  induced  magnets  are  fixed  to  the 
ends  of  a  b^m,  which  is  free  to  oscillate  up 
and  down  upon  a  oentral  axis.  One  end  of 
the  beam  ia  attached  by  a  connecting  rod  to 
the  socket  of  the  top  electrode,  as  before 
described.  Two  other  induoed  magnets  are 
permanently  fixed  to  the  framework  carrying 
the  beam  $  these  are  so^  disposed  that  Iheir 
like  poles  como  exactly  opposite  those  of 
the  magnets  upon  the  beam,  one  being 
placed  below  the  beam,  the  other  above  it. 
When  a  current  of  electricity  is  sent  through 
thaae  magnets,  the  effect  produced  is,  tluit 
they-  repel  each  other,  and  thereby  cause  the 
requisite  upward  moTement  of  the  elec- 
trode. 

By  substituting  an  apparatus  in  which  the 
arrangement  of  poles  is  reversed,  the  prin* 
eiple  of  attraction  maybe  employed,  instead 
of  that  of  repulsion. 

Cahrifie  Agency. 

A  horixontal  lever,  centred  on  a  {fin,  Is 
attached  by  a  coil  of  Newall's  copper  wire 
to  the  holder  of  th^  top  electrode,  while  the 
other  end  slides  up  and  down  the  side  of  a 
vertical  standard,  to  which  a  spring  is  at- 
tached, which  presses  that  end  upwards,  and, 
consequently,  forces  the  top  electrode  down 
upon  Uie  lower  one.  Behind  this  standard, 
is  a  compound  vertical  rod,  which  is  screwed 
at  top,  and  fitted  with  a  nut,  which  regulates 
«  second  spring  fixed  underneath  it,  for 
counterbalancing  the  effect  of  the  first. 
This  compound  rod  is  composed  of  two 
pieces,  which  fit  into  a  non-conducting  bush- 
ing, and  have  between  them  a  plug,  which  ii 
ground  flat  on  one  side,  so  as  to  offer  an 
insufilcient  amount  of  contact  surface  for 
the  passage  of  the  electric  current,  which 
causes  the  heating  of  the  rod,  and  its  conse- 
quent elongation,  whereby,  in  consequence 
of  these  arrangements,  the  top  electrode  will 
be  raised. 

[The  patentee  describes  next  a  modifica- 
tion of  the  foregoing  arrangements,  and 
refers  to  some  illastrative  figures  upon  a 
sheet  oi  drawings  which  he  has  omitted  to 
enrol,  snd  in  the  absence  of  which  this  part 
of  his  not  very  intelligible  specification  be- 
oomes  '*  conf^on  worse  eonfounded."] 


Deeon^oeing  AppartUut. 

This  apparatus  consists  of  a  case,  hori- 
zontally divided  into  two  compartments ;  in 
the  lower  one  of  which  is  placed  a  viessel 
containing  the  liquid  to  be  decomposed, 
sulphuric  acid  and  water.  In  this  vessel  is 
a  cylinder,  provided  with  an  air-tight 
cover,  into  which  is  soldered  a  hollow  tube, 
capable  of  being  slidden  up  and  down 
through  the  horizontal  partition.  The 
portion  of  hoUow  tube  inside  the  top  por- 
tion is  provided*  with  a  button,  and  above 
that  a  hole  fitted  with  a  screw.  Inside  the 
cylinder  are  suspended  two  platina  plates 
at  about  an  inch  and  a  half  apart,  which  are 
connected  respectively  to  the  battery  and  to 
the  holder  of  the  lower  electrode.  The 
cylinder  is  kept  in  the  required  position 
by  two  springs  pressing  down  upon  the  air- 
tight cover.  As  the  gas  is  evolved  from  the 
liquid  it  will  ascend  the  hollow  tube,  and 
a  portion  to  be  regulated  by  the  screw 
will  escape  through  the  hole ;  while  the 
remaining  portion,  unable  to  escape,  will 
have  the  effect  of  lifting  up  the  cylinder, 
hollow  tube,  and  button.  Under  the  but- 
ton take  the  ends  of  two  levers,  centred 
upon  two  pins,  having  the  end  of  one 
attached  to  the  holder  of  the  lower  eled- 
trode,  and  the  end  of  the  other  travelling 
oter  the  face  of  a  graduated  quadrant.  It 
follows  that  as  the  gas  is  generated,  and  ac- 
cording to  the  quantity  allowed  to  escape  at 
stated  intervals  of  time,  the  button  will  be 
lifted  with  the  holloW  tube  and  cylinder, 
and  consequently  the  free  ends  of  the  levers, 
whereby  the  bottom  electrode  will  be  drawn 
down  from  the  top  one,  and  the  intensity  of 
the  current  of  electricity  Indicated  on  th« 
scale. 

The  modes  of  regulating  the  supply  of 
liquid  to  the  battery  are  as  follows : 

1.  A  vessel  is  suspended  Inside  an  outer 
vessel,  having  a  supply-pipe  to  the  battety, 
and  to  one  end  5f  a  weighted  lever.  The 
inner  vessel  contains  the  leg  of  a  syphon 
which  conducts  the  liquid,  and  the  level  of 
the  top  of  it  is  slightly  below  that  of  the 
vessel  of  supply.  When  the  density  or  spe- 
cific gravity  of  the  liquid  increases,  the  equi- 
librium of  the  weighted  lever  Is  overcome, 
the  hiner  vessel  sinks,  and  the  liquid  flows 
oyer  more  rapidly  into  the  outer  vessel,  and 
thence  to  the  battery. 

2.  The  rate  of  supply  of  the  liquid  may  be 
regulated  by  means  of  a  ball-cock. 

Or  the  liquid  may  be  supplied,  when  from 
a  great  distance,  by  hydraulic  machinery. 

CMns. — 1.  The  use  of  a  conductor  or 
conductors  of  roltalc  or  other  electricity,  in 
combination  with  H  permanent  magnet  or 
magnets. 

2.  The  use  of  permanent  magnets,  com- 
bfaied  with  induced  or  temporary  magnets. 
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3.  The  vw  of  conductori  to  arranged  as 
to  prodnce  neutral  repuUion. 

4.  The  arrangement  and  use  of  conduc- 
tors and  magnets,  or  of  conductors  onlf,  in 
combination,  and  acted  on  by  the  attraction 
or  repulsion  of  the  electric  current. 

5.  The  arrangement  of  apparatus,  in 
which  the  calorific  effect  of  a  current  of 
electricity  is  rendered  available  to  the  regu- 
lation of  electrodes. 

6.  The  apparatus  arranged  and  con- 
structed so  that  the  decomposing  effect  of 
an  electric  current  may  be  made  ayailable 
to  regulate  the  electrodes. 

7.  The  use  of  the  volta  meter. 

8.  The  arrangement  of  apparatus,  by 
which  the  specific  gravity,  or  degree  of  satu- 
ration or  exhaustion,  is  made  to  regulate 
the  supply  of  liquid  to  the  battery. 

9.  The  use  of  hydraulic  machinery,  which 
requires  to  be  worked  by  **  power  or  force" 
in  combination  with  the  Yoltaic  battery. 

William  Wilkinson  Nicholson,  Ac- 
ton-street, Gray's  Inn- road,  C.  E.  For 
improvement  in  machinery/or  eompreuing 
taood,  and  other  maieriaU  requiring  luch  a 
proceee.    Sept.  28,  1849. 

The  improyementa  sought  to  be  secured 
under  this  patent,  refer  to  the  manufacture 
of  wooden  wedges,  trenails,  and  pins  for 
railway  and  other  like  purposes.  The  pa- 
tentee states,  that  it  has  been  before  pro- 
posed to  manufacture  these  articles  from 
wood,  by  compressing  them  into  hard 
masses,  of  the  required  shape,  and  thereby 
destroying  the  elasticity  of  the  wood ;  but 
that  his  invention  has  for  its  object  to  com- 
press them  without  destroying  the  elasticity, 
so  that  when  placed  in  a  favourable  situa- 
tion, that  is,  one  exposed  to  damp,  they 
may  recover  their  elasticity,  and  return, 
except  when  prevented  by  force,  to  their 
former  sise.  The  wood  to  be  operated  upon 
is  cut  and  thoroughly  dried,  and  then  sub- 
jeoted-to  the  action  of  either  of  the  follow- 
ing machines,  according  to  the  form  to  be 
given  to  it. 

The  wedge  compreeeing  mocAifie  consists 
of  a  frame- work,  which  supports  a  recipro- 
cating table,  worked  from  the  main  shaft. 
In  front  of  the  table,  and  on  either  side,  are 
A  pair  of  dies,  of  the  necessary  material, 
formed  for  ahaping  the  wedges,  and  between 
them  works  a  vertical  shaft,  driven  up  and 
down  by  a  earn  keyed  on  the  main  shaft. 
The  top  of  the  vertical  shaft  is  connected  by 
links  to  the  pistons  of  the  plungers  of  the 
die  boxes.  On  motion  being  communicated 
to  the  main  shaft,  the  reciprocating  table 
travels  forwards,  and  forces  the  pieces  of 
wood  which  have  been  previously  placed  in 
firont  of  it,  under  the  die  boxes.  The  cam, 
acting  upon  the  end  of  the  vertical  ahaft, 
lifts  U  up,  sttd  forces  the  links  and  pistons 


of  the  plungers  into  the  same  right  line,  and 
consequently  the  plungers  into  their  re- 
spective die  boxes,  whereby  the  pieces  of 
wood,  contained  therein,  nre compressed  ioto 
the  required  shape.  When  the  shaft  de- 
scends, the  plungers  are  withdrawn,  and  the 
wedges  displaced  by  the  entry  of  the  next 
succeeding  pieces  of  wood. 

The  Rolling  and  Platting  Machine  con- 
sists of  a  series  of  p.airs  of  rollers,  capable 
of  having  the  distance  between  each  pair 
regulated  by  adjusting  screws.  The  wood 
is  conducted  to  the  first  pair  of  rollers, 
which  lay  hold  of  it,  and  force  it  through 
the  other  pairs  of  rollers  successively,  where- 
by it  is  compressed  into  the  required  shape, 
after  which  it  is  caused  to  pass,  by  the  pres- 
sure of  the  succeeding  piece  of  wood,  under- 
neath plane  irons,  to  remove  any  superfloity 
which  may  be  upon  its  surface. 

The  Railway  Pin  and  Treenail  Com- 
preeeing  Machine  consists  of  a  frame- 
work, which  supports  a  reciprocating  table, 
worked  by  a  crank- shaft,  and  a  revolTiog 
table,  having  the  die-boxes  cast  in  or  at- 
tached to  it.  There  are  two  pair  of  die- 
boxes  placed  in  exactly  opposite  psrts  of 
the  periphery  of  the  toble,  and  with  tbe 
narrow  ends  inwards.  The  revolring  table 
is  caused  to  make  one  half  revolution  for 
each  backward  motion  of  the  reciprocatmi 
table,  so  that  each  pair  of  die-boxes  may  be 
successively  brought  in  front  of  it. 

On  motion  being  communicated  to  the 
machine,  the  reciprocating  table  travels  for- 
wards, and  forces  the  pieces  of  wood,  whidi 
have  been  previously  placed  before  it,  mtoone 
pair  of  die-boxes.  When  the  redprocsting 
table  travels  backwards,  the  revolving  table 
makes  one  half  a  revolution,  and  brings  the 
other  pair  of  die-boxes  into  position  ready 
for  the  succeeding  operation.  The  forcible 
entry  of  the  pieces  of  wood  into  the  seeoad 
pair  of  die- boxes,  will  have  the  effect  of  driv- 
ing those  in,  th^ first  out.  In  order  to  diminisk 
the  chance  of  fracture  to  the  different  parts 
of  the  machine  from  the  auddenness  of  this 
ahock,  it  is  proposed  to  place  a  spring  hnSet 
in  between  the  inner  ends  of  the  pairs  of 
die-boxes.  The  spring  buffer  consists  of  a 
cylinder,  in  which  is  placed  a  spring  of  toI- 
canized  India  rubber.  The  ends  of  a  nam- 
her  of  rode  rest  against  either  side  of  the 
spring,  and  have  their  other  ends  exactly 
opposite  the  ends  of  the  pins  in  the  die- 
boxes,  so  that  as  one  pair  of  pins  is  drifoi 
into  the  die-boxes,  they  will  act  upon  their 
rods,  and  through  the  caoutchouc  upon  the 
opposite  rods,  which  will  enter  their  respec- 
tive die-boxes,  and  thereby  force  out  the 
pins  whwh  have  been  ahready  formed. 

Obims.— I.  The  general  arrangement  of 
machinery  for  compressing  wedges  laterally, 
for  railway  and  other  purposes,  by  totdag 
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the  pieces  of  wood  of  which  they  are  to  be 
made  into  fixed  dies  (without  destroying  the 
elasticity,  and  displacing  them  by  the  entry 
of  a  fresh  supply. 

2.  The  general  airangement  of  machinery 
for  compressing  the  pieces  of  wood  between 
rollers  into  the  reqaired  8hape»  and  removing 
any  superfluity  by  forcing  them  at  the  same 
operation  under  plane  irons. 

3.  The  general  arrangement  of  machinery 
for  compressing  pins  and  treenails  by  forcing 
the  pieces  of  wood  of  which  they  are  to  be 
composed  into  dies  cast  in  or  attached  to  a 
revolving  table,  so  that  the  entry  (for  com* 
presiion)  of  one  set  of  pins  or  treenails  shall 
force  out  the  other  set,  which  has  been 
already  compressed. 

4.  The  use  of  the  spring  buffer. 

Akdrbw  Paton  Hallidat,  Manches- 
ter, manufacturing  chemist.  >br  eeriain 
impravemenlt  in  ih9  manufacture  of  pyro* 
liffneou9  add.  Patent  dated  Sept.  28,  1849. 

The  patentee  remarks,  that  it  has  hitherto 
been  customary  to  manufacture  pyroligne- 
ous  add  from  branches  or  billets  of  oak,  or 
from  sawdust,  shavings,  and  the  like  enclosed 
in  an  iron  retort,  to  which  heat  is  spplied 
from  the  exterior,  and  its  contents  thereby 
carbonized^  but  that,  in  consequence  of  the 
miiuite  division  of  the  particles  of  wood, 
those  next  the  iron  become  charred  and  bad 
conductors  of  heat,  while  those  in  the  centre 
am  not  carbonised  at  all.  Now  the  object 
of  this  invention  is  to  obviate  this  diflSculty, 
by  exposing  the  pieces  of  wood  successively 
to  the  action  of  the  heated  aurfaces  of  the 
retort ;  and  this  is  proposed  to  be  effected 
by  the  following  arrangement  of  apparatus : 
^A  number  of  horizontal  iron  retorts  are 
fixed  in  a  furnace,  with  their  ends  projecting 
outside ;  one  end  of  each  retort  takes  into  a 
vertical  pipe,  which  opens  at  bottom  into  a 
water  vessel,  and  at  top  into  a  main  com- 
municating with  the  condensers.  The  other 
end  of  each  retort  opens  into  a  vertical  feed- 
pipe, to  which  the  sawdus^r  other  material 
to  be  carbonized,  is  supplied  by  a  hopper. 
In  the  supply-pipe,  and  extending  nearly 
the  whole  length,  is  a  vertical  screw,  and  in 
the  retort  a  horizontal  screw  likewise  ex- 
tending its  whole  length.  Both  screws  are 
worked  from  the  outside,  and  at  any  re- 
quirtd  vdoeity,  through  the  intervention  of 
toothed  gearing  from  a  prime  mover.  The 
vertical  screw  receives  the  materials,  and 
supplies  them  at  a  rf  gnlar  rate  to  the  hori- 
sontal  screw,  which  brings  their  particles 
successively  into  contact  with  the  heated  sur- 
faces of  the  iron  retort,  and  finally  delivers 
them  whence  carbonized  into  the  vertical 

?ipe,  whence  they  fall  into  the  water  vessel, 
'be  pyroligneous  acid  escapes  at  the  same 
time,  in  the  form  of  vapour,  from  the  retort 
«p  tho  vertical  pipe,  and  through  the  main, 


into  the  condenser,  where  it  is  condensed 
in  the  ordinary  manner. 

When  the  pyroligneous  acid  Is  to  be 
manufactured  from  large  pieces  of  wood, 
such  as  branches  or  billets  of  oak,  &c.,  it 
is  proposed  to  place  them  in  an  open  cylin- 
der, composed  of  strong  wire,  and  to  indose 
it  inside  a  strong  iron  cylinder.  Heated  air 
is  then  driven  through,  so  as  to  carbonise 
the  wood,  after  which  it  escapes  with  the 
pyroligneous  acid  thus  evolved  into  the 
condensers. 

CiiEiniit.— The  manufacture  of  pyrolig- 
neous acid  firom  sawdust,  wood  shavmgs, 
chips,  leaves,  spent  dyewoods,  refuse  tan, 
peat,  and  other  regetable  and  ligneous  nh^ 
stances,  by  causing  them  to  paaa  with  a 
continuous  motion  through  retorts. 

2.  The  manufacture  of  pyroligneous  add 
from  sawdust,  wood  shavings,  chips,  leaves, 
spent  dyewoods,  refuse  tan,  peat,  or  other 
vegetable  and  ligneous  substaobes,  by  the 
application  or  employment  of  the  machinery 
described. 

3.  The  manufacture  of  pyroligneous  add 
from  branches  or  billets  of  oak,  &c.,  by  iho 
application  of  heated  air. 

MR.  o.  warrsk's  hydrostatic  prrssubb 

KNOINI. 

Sir,— There  was  a  letter  in  your  Magazins  a  week 
or  two  ago  from  Mr.  Warren,  describing  a  hydro* 
•tatlo  engine  which  be  gives  as  his  own  JbivenuoD. 

Tbe  other  day  I  was  looking  over  an  old  volume 
of  the  Mech.  jtf  ao.,  and  to  my  astonishment  I  found 
in  the  Number  dated  March  20.  1834,  a  letter  pro- 
posing the  very  same  thing,  and  signed,  P.  J— k— n. 

P.  Y.  W. 

WKSKLT  LIST  OF   NEW  BNOLI8H   PATBNT9* 

John  Macintosh,  of  Bedford-square,  fbr  improve- 
ments in  furnaces  and  machinery  for  obtaining 
power,  and  in  regulating,  measuring  and  register- 
ing the  ilow  of  fluids  and  liquids.  March  24;  six 
months. 

Alexander  Parkes,  of  Harborne,  ^Staffbrd,  ch^ 
mist,  for  improvement*  in  the  deposition  and  manu- 
facture of  certain  metals  and  alloys  of  metals,  and 
improved  mode  uf  heating  and  working  certain 
metals  and  alloy  or  metals,  and  in  the  application  of 
the  same  to  various  useful  purposes.  March  26 ; 
six  months. 

John  Mason,  of  Rochdale,  Lancaster,  machina 
maker,  and  George  Collier,  of  Barnsby,  York,  ma^ 
nager,  for  certain  improvements  in  machinery  or 
apparatus  for  preparing  and  spinning  cotton,  and 
other  fibrous  materials,  and  a'so  improvements  in 
the  preparation  of  yams,  or  threads,  and  in  the 
machinery  or  apparatus  for  weaving  the  same. 
March  26;  six  months. 

Stephen  White,  of  Victoria-place,  Bury  New-road, 
Manchester,  gas  engineer,  for  improvements  in  tbe 
manufacture  of  gases,  and  iu  tlie  application  thereof 
to  the  purposes  of  heatin?  and  consuming  smoke, 
also  improvements  in  furnaces  for  economising, 
heat,  and  in  apparatus  for  tbe  consumption  of 
gases.    March  2(i ;  six  months. 

David  Hmderson,  of  the  London  Works,  Ren* 
frew,  Scotland,  engineer,  for  iroprvvements  in  tbe 
manufkoture  of  metal  castings.  March  26 ;  lix 
months. 

George  Thomsou,  of  Camden-road,  cabinet  makeri 
and  James  Elms,  of  the  New- road,  gentleman,  for 
improvements  in  machinery  for  cutting  and  tying 
op  fire-wood.    March  28;  slxmoDtht. 
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William  Buckwell,  of  the  Artificial  Granite 
Works.  Battertea,  Snrrey,  ciTil  engineer,  for  im- 
provemeoti  in  compresaing  or  solidifying  ftiel  and 
other  materialB.    March  28 ;  six  months. 

Richard  Satchell,  of  Rockingham,  Northampton, 
for  improvements  in  machinery  for  depositing 
seeds,  and  hoeing  and  working  land.  March  28 ; 
six  months. 

Pierre  Rene  Guerin,  of  Havre,  for  improvements 
in  steering  ships  and  other  vessels.  March  28;  six 
months. 

Charles  Grato,  of  Birmingham,  patent  brass  tube 
manufacturer,  and  James  Newman,  of  Birming- 
ham, manufacturer,  for  improvements  in  the  manu- 
fkcture  of  railway  wheels.    March  28 ;  six  months. 

James  Thomson  Wilson,  of  Glasgow,  for  im- 
provements in  the  manufscture  of  sulphuric  acid 
and  alum.    March  28;  six  months. 

George  Henry  Manton,  of  Dover-street.  Pleoa- 
^iUyi  gun  maker,  and  Josiah  Harrington,  of  Rjgent- 
circus,  for  improvements  in  priming,  and  in  appa- 
ratus for  ^Uscharging  fire-arms.  March  28;  six 
months. 

William  Norton,  of  Laseeiles  Hall,  Lepton,  York, 
Csncy  cloth  manuActurer,  for  certain  improvements 
In  the  production  of  figured  fsbrics.  March  28 ; 
six  months. 

Francois  Vanillon,  of  Princes-street,  Hanover- 
square,  manuCscturer,  for  improvements  in  making 
hats,  caps,  and  bonnets.    March  28 ;  six  months. 

William  Hartley,  of  Bury,  Lancaster,  engineer, 
for  certain  improvements  in  steam  engines.  March 
28;  six  months. 

John  Britten,  of  Birmingham,  manufacturer,  for 
certain  improvements  in  the  means,  apparatus,  and 
appliances  for  cooking,  preserving,  preparing,  and 
storing  drinks  and  articles  of  food,  and  in  prepar- 
ing materials  for  constructing  the  same ;  also  in  con- 
structing vertical  roasting  Jacks  and  chains  for  the 
same,  applicable  to  other  chains,  parts  of  which  im- 
provements are  applicable  to  other  similar  purposes. 
March  28:  six  months. 

James  Lawrence,  the  Elder,  of  Colnbrook,  Mid- 
dlesex, brewer,  for  an  improvement  or  improve- 
ments in  brewing  worts  for  ale,  porter,  and  other 
liquors,  and  in  storing  ale,  porter,  and  other  liquors. 
March  28;  six  months. 

William  Beckett,  of  Northwich,  Cheshire,  draper, 
and  Samuel  Powell,  of  Witton,  in  the  same  county, 
foreman,  for  certain  improvements  in  the  manu- 
facture, making,  or  construction  of  certain  articles 
of  wearing  apparel.    March  28;  six  months. 

James  netcher,  of  Salford,  Lancaster,  manager, 
and  Thomas  Fuller,  of  Salfof^,  aforesaid,  machinist 
and  tool  maker,  for  certain  improvements  in  ma- 
chinery, tools,  or  apparatus  for  turning,  boring, 
planing,  and  cutting  metal,  and  other  materials. 
March  28;  six  months. 

Osborne  Reynolds,  of  Dedham,  Essex,  clerk,  for 
certain  improvemeou  in  railways.  March  28  ;  six 
months. 

Thomas  Harrison,  of  Liverpool,  merchant,  for 
certain  improvements  in  the  construction  of  baking 
ovens,  and  also  certain  machinery  for  working  or 
using  the  same.    March  28 ;  six  months. 

Henry  Howard,  of  Railway-place,  Fenchurch- 
street,  London,  for  certain  improvements  in  the 
manufacture  of  glass,  also  in  the  construction  of 
furnaces  for  melting  and  fining  the  same.  March 
28;  six  months. 


U8T    OF    SCOTCH    PATENTS    8BALKD    FROM 
FBBRUART    22,    TO    MARCH    22,    1849. 

Samuel  Wellman  Wright,  of  Chalford,  Gloster, 
civil  engineer,ror  certain  improvements  in  preparing 
various  fibrous  substances  for  spinning,  and  in 
m.ichiucry  and  apparatus  connected  therewith. 
February  27;  six  months. 

Michael  Loam,  of  Treskerley,  of  Gwennap.  Corn- 
wall, engineer,  for  improvements  in  the  manufac- 
ture of  tuzeta.    February  28  ;  six  months. 


William  Edward  Newton,  of  Chancery-lane,  Mid- 
dlesex, civil  engineer,  for  a  certain  improvement  or 
improvements  in  the  construction  qf  wheels.  Msrdi 
5 ;  six  months. 

Robert  Jobson,  of  Holly  Hall  Works,  near  Dudley. 
Stafford,  engineer,  for  improvements  in  the  manu- 
flscture  of  stoves.    March  5 ;  four  months. 

John  Smith,  of  Hare  Craig,  Dundee,  factor  to  Lord 
Douglas  of  Douglas,  for  improvements  in  the  ma- 
nufiuture  of  fiour,  applicable  in  the  making  of 
bread,  biscuits,  and  PMtry.    March  6 ;  six  months. 

William  Edwards  Staite,  of  Throgmorton  ktnet, 
London,  civil  engineer,  for  improvements  in  the 
construction  of  galvanic  batteries,  in  the  fomis- 
tion  of  magnets,  and  in  the  iqipUeation  of  electri- 
dty  and  magnetism  for  the  purpose  <rf  Ughtiog  sod 
•ignalizing ;  as  also,  a  mode  or  modes  of  employing 
the  said  galvanic  batteries,  or  some  of  them,  fbr  the 
purpose  of  obtaining  chemieal  products.  Msreh  7 ; 
iixmontlis. 

Charles  Thomas  Pearce,  of  Park-road,  Regent's* 
park,  Middlesex,  esq.,  for  improvements  in  appa- 
ratus for  obtaining  light  by  ^ectrlc  agency.  Maieh 
7 ;  six  months. 

Richard  Laming,  of  Clichy  la  Garonne,  France, 
chemist,  for  improvements  in  the  modes  of  obtain- 
ing or  manufacturing  sulphuric  acid.  Mareh  9 ;  six 
months. 

George  Nasmyth,  of  Great  Gcorgo-street,  West- 
minster, civil  engineer,  for  certain  improvemenu 
in  the  construction  of  fire-proof  flooring  and  roofing, 
which  improvements  are  also  applicable  to  the  coo- 
struciion  of  viaducts,  aqueducts  and  culveiti, 
March  12 ;  four  months. 

Thomas  Henry  Russell,  of  Wednesbnry,  psteot 
tube  manufacturer,  and  John  Stephen  Woolrteh,  oT 
Birmingham^  chemist,  for  Improvements  in  costiof 
iron,  and  certain  other  metals  and  alloys  of  metal*. 
March  13  ;  six  months. 

George  Ferguson  Wilson,  of  Belmont,  Vauxball, 
gent.,  for  improvements  in  separating  the  more 
liquid  parts  iS-om  the  more  solid  parts  of  fatty  and 
oily  matters,  and  in  separating  fatty  and  oily  mat- 
ters from  foreign  matters,  and  in  the  manntsctaie 
of  candles  and  night  lighu.  Maxch  IS;  six  moaths. 

Charles  Robert  Collins,  of  Brunswick-ftreet. 
Glasgow,  paper  manufacturer,  for  a  certidn  improre- 
ment  or  improvements  in  the  manufacture  of  paper 
March  14 ;  four  montlu. 

John  Hick,  of  Bolton-le-Moors,  Lancaster,  engi- 
neer, and  William  Hodgson  Greatrix,  ofSalford, 
Lancaster,  engineer,  for  certain  improvement!  in 
•team  engines ;  which  improvements  are  more  pai- 
tlcularly  applicable  to  marine  engines ;  and  also 
improvements  in  machinery  or  apparatus  for  pro- 
pelling vessels.    March  16 ;  six  months. 

William  Edward  Newton,  of  Cliancery-lanc,  Mid- 
dlesex, civil  engineer,  for  improvements  in  en^uiss 
or  apparatus,  principally  designed  for  pumping 
water.     March  19  ;  bix  months. 

William  GaUowaff  and  John  Galloway,  of  l^olt 
Mill  Ironworks,  Uulme,  Manchester,  LanesiUr, 
engineers,  for  certain  improvements  in  steam  eo* 
gines.    March  21  ;  four  months. 

Thomas  Robinson,  of  Leeds,  York,  llax-dreeser. 
for  improvements  in  machinery  for  breakiaf. 
scutching,  cutting,  tiackling,  dressing,  eombinjr, 
carding,  drawing,  roving,  spinning,  and  doubling 
flax,  hemp,  tow,  wool,  silk,  and  other  fibrous  sub- 
stances, and  in  the  uniting  fibrous  subsuuices. 
March  21 ;  six  monilis. 
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William  Martin,  of  St.  Fieri e  les  Calsis,  Franei-, 
mechanist,  for  certain  improvements  in  machlneryi 
for  figuring  textile  fabrics,  parU  of  whiih  improve- 
ments are  applicable  to  playing  certain  musiesl 
instruments,  and  to  printing,  and  other  like  par- 
poses.    February  21 ;  six  months. 
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Date  of    No.  ta 
Reglstn-  the  Re- 

tioa.     gister.        Proprietora'  Namei.  Addresses.  Subject  of  Oesif  n. 

liar.  23      1811      John  White  Little  Bath  '. Passengers'  luggage  label. 

14      1811     William  Burgess.........  BlackfHars-road Outu  Pereha  ferrule. 

16      1821      John  Fallei  and  Co......  Long-laue,  Southwark  The  bon&  fide  ventilating  hat. 

M      1824     Peter   RothweU   Jack- 
son   Salfbrd  Rolling  Mills ......m  Improved  railway  wagon  for 

minerals. 

27  1825      John  SkilUeom  and  W. 

U.  Ogden Liverpool Improved    multiplex    water 

closet. 

28  1826      J.  J.  Welch  and  J.  S: 

Margelaon  ^^»,^,^  Chtapslde ^ University  jacket. 

„      1827      George  Osborne  .........  Gondhurst   .« Portable  commode. 

«,      1828      Brown,  Marshall,  and  i 

Co.  ............M Birmingham.^.. Railway  wagon. 


OUTTA  PBRCHA  COMPANY, 

Whatf  Road,  City  Road,  London, 

TT  cannot  now  be  doubted  even  by  the  most  sceptical,  but  that  GUTTA  PERGHA  must  henceforward 
•*-  be  regarded  as  one  of  the  blessings  of  a  gracious  Providence,  Inasmuch  as  it  affords  a  sure\nd  certain 
protection  from  cold  and  damp  feet,  and  thus  tends  to  protect  the  body  from  disease  and  premature  death. 
Gatte  Percha  Soles  keep  the  feet  WARM  IN  COLD,  AND  DRY  IN  WET  WEATHER.  They  are  much 
more  dttiable  than  leathoTp  and  also  cheaper.  These  soles  may  be  steeped  tw  icomths  TOoxTaBX  in  cold 
wator,  and  when  taken  out  will  be  found  as  firm  and  dry  as  when  first  put  in. 

Gutta  Percha  Tubing;, 

Being  so  extraordinary  a  conductor  of  sound,  is  used  as  speaking  tubes  in  minas,  manufactories,  hotels, 
warehouses,  He.  This  tubing  may  also  be  applied  in  Churches  and  Chapels,  for  the  purpose  of  enabling 
daaf  persons  to  listen  to  the  sermon,  &c.  For  conveying  messages  from  one  room  to  another,  or  from  the 
mast-head  to  the  deck  of  a  vessel,  it  is  invaluable,  for  greater  distances  the  newly-invented  Electric 
Telegraph  Wire  covered  with  Gutta  Percha  is  strongly  recommended. 

Mm  Bands. 

The  Increasing  demand  for  the  Gutta  Percha  strapping  fbr  driving  bands,  lathe-stn^ts,  &o.»  ftilly  justifies 
the  strong  recommendations  they  have  everywhere  received. 

Qutta  Percha  Pomp  Bueketi,  Olacks,  Af  c« 

Few  applications  of  Gntta  Percha  appear  likely  to  be  of  such  extensive  use  to  manufacturers,  engineers, 
in.,  as  the  substitution  of  it  for  leather  in  pump  buckets,  valves,  &c.  These  buckets  can  be  had  of  any 
sise  or  thickness  without  ssam  on  joikt,  and  as  eoU  water  wUi  nner  tofun  thtm,  they  seldom  need  any 
repair. 

Gutta  Percha  Picture  Framei. 

The  Outta  Percha  Company  having  supplied  HER  MAJESTY  THE  QUEEN  with  several  elaborate 
GutU  Fercha  Picture  Frames  for  Buckingham  Palace,  which  have  been  highly  approved  by  the  Royal 
JPsmily,  fully  anticipate  a  great  demand  for  flrames  from  the  nobility  throughout  the  country.  In  order 
that  the  picture-fhtme  makers  may  not  be  injured,  the  Company  will  supply  thwtrade  with  the  mouldings, 
eorner  and  centre  pieces,  &c.,  and  allow  them  to  make  up  the  frames.  Pattern  books  for  the  trade  are  now 
ready. 

Gatta  Percha  soles,  solution,  inkstands,  card-trays,  medallions,  picture-frames,  brackets,  mouldings, 
windovr-blind  cord,  soap-disbes,  tap-ferrules,  cornices,  vases,  fire-buckets,  bowls,  pen-trays,  stethoscopes, 
tUn  lining,  thread,  flower-pots,  ear-trumpets,  &c.,  &c.,  manufactured  at  the  Company's  Works,  Wharf- 
road,  City- road,  London;  and  sold  by  their  Wholesale  dealers  in  town  or  country. 


Neuber's  Improved  Uquid  Olue^ 

Impervious  to  DAMP  or  HEAT,  perfectly  f^ee  from  smell,  and  ready  for  immediate  use. 

IJIOIl  WOOD,  METAL,  STONE,  MARBLE,  IVORY,  SLATE,  GLASS,  CHINA  and  EARTHEN- 
'  WARE,  Plaster  Models,  Paper  and  Pasteboard,  and  various  other  purposes,  this  cement  will  be  found 
a  moat  invaluable  acquisition.  Sold  by  all  Chemists,  Oil  and  Colourmen,  Stationers,  &c. ;  and  also  at  the 
Patentees,  Messrs.  NEUBER  and  W  ATKINS,  Varnish  and  Japan  Manufacturers,  549,  New  Oxford-street, 
and  76,  Long  Acre;  where  samples  may  be  obtained,  or  forwarded,  free,  on  receipt  of  12  postage  stamps. 
Price,  Pato,  12s.,  Dark  8s.  per  i^on;  and  in  Bottles  at  6d.,  Is.,  and  Is.  6d. 

AliLeitera,  OrderM^  SfC,  to  be  directed  to  549»  New-O^^ord-^reet. 

EXTRACTS  FROM  THE  LONDON  PRESS. 

*'  For  repairing  anything  short  of  a  *  kingdom  out  of  joint,'  or  '  a  broken  constitution,'  this  Improved 
Liquid  Glue  seems  quite  up  to  the  mark.  We  have  tried  it  on  a  China  dish,  a  wooden  box,  and  a  meer- 
aehaomplpe,  with  equally  satisfactory  results."^ Vide  Builder,  Dec.  30,  1848. 

**  ItVUlnot  mix  with  water,  is  consequently  impervious  to  molstuie,  and  remains  quite  unaffected  in 
damp  sitnatlona.  It  is  incombustible,  free  ttwa,  the  slightest  smell,  dries  quickly  after  a  joint  is  made  with 
it,  and  its  adhes&veaess  and  tenacity  axe,  under  most  drcumstances,  superior  to  the  common  glue.— Vide 
Mining  Journal,  :V>ecember  9, 1848. 
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ADVERTISEMENTS. 


Tlie  London  Indisputable  Z«ife 
Policy  Company. 

INCORPORATJBD  BY  ACT  OF  PARLIAMENT. 

Upon  the  Principle  of  Mutual  Life  Assurance,  the 

Whole  Profits  belonging  to  the  Assured. 

No.  81,  LOMBARD-STREET,  LONDON. 

TKUtTEBS. 

J.  Campbell  Renton,  E«q.,  M.P. 
RiehaM  Malhis,  Esq.,  Q.C. 
Richard  Spooner,  Esq.,  M.P. 
James  Fuller  Madox,  Esq. 
William  Wilberforce.  Esq. 

DXKBCrOES. 

William  Adams,  Esq. 
*   John  Atkins,  Esq. 
John  Dahgerfield,  Esq. 
Robert  Henry  Forman,  Esq. 
John  Hamilton,  Esq. 
James  Fuller  Madox,  Esq. 
John  Matthews,  Esq. 
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James  Turner,  Esq. 
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Messrs.  Spooner,  Attwood,  and  Co. 

HAKAOBK. 

Alexander  Robertson,  Esq. 

The  POLICIES  are  INDEFEASIBLE  and  IN- 
DISPUTABLE, the  Company  being  prohibited,  by 
the  84th  claittt  of  their  Deed  of  Constitution,  which 
is  duly  registered  in  the  terms  of  the  Act,  from  dis- 
puting a  Policy  upon  any  ground  whatever. 

The  Rates  of  FYemlum  are  calculated  upon  Car- 
lisle mortality,  and  are  as  low  as  a  due  regard  to 
complete  security  will  Justify. 

HALF  PREMIUM  SYSTEM.  — By  this  plan 
only  one.hair  of  the  premiums,  with  Interest  of  the 
retained  halves,  is  required  to  be  paid  for  the  first 
five  years ;  the  retained  halves,  being  payable  at 
the  convenience  of  the  assured,  or  allowed  to  con- 
tinue, to  form  a  deduction  from  the  claim  on  the 
Policy;  and  as  the  Assurance  may  be  relinquished 
at  any  time  without  payment  of  the  retained  pre- 
miums, this  scheme  raables  a  party  to  assure  for 
the  first  five  years  at  little  more  than  half  the  usual 
rate,  and  to  discontinue  a  Policy  at  about  one- half 
the  usual  sacrifice. 

WHOLE  WORLD  POLICIES  are  granted, 
whereby  the  security  of  a  creditor,  or  holder  of  a 
Policy,  continues  unimpaired,  although  the  assured 
life  should  go  beyond  .the  prescribed  limits. 

Sums  are  assured,  payable  to  the  parties  them- 
selves on  attaining  a  specified  i^e,  or  at  their  death, 
whicbeyer  shall  first  occur. 

PARTNERSHIP  POLICIES  sre  granted,  where- 
bv  a  Joint  assurance  elTected  by  partners,  at  the 
eharge  of  the  firm,  secures  the  capital  invested. 
On  the  death  of  either,  the  Survivor  is  benefited  by 
retaining  the  whole  capital,  and  the  representatives 
of  the  deceased  obtain  their  share  without  having 
to  wait  until  it  can  be  recovered  from  outstandlnji 
fiebts.  ^ 

There  Is  no  extra  ehsrgs  for  rssldeaoa  beyond  35 
donees  of  the  equator. 

No  Admission  or  Entrance  Fees  are  required,  nor 
la  any  charge  made  for  the  Policy  beyond  the 
■mount  of  the  Stamp. 

Claims  are  payable  within  three  months  after 
proof  of  the  death  of  the  assured  life. 

The  usual  Commission  allowed  to  Solicitors, 
and  also  to  persons,  approved  by  the  Board,  who 
extend  the  business  of  Life  Assttranoe  in  connec- 
tion with  this  Company. 
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To  Engineers  and  Boiler 
Makers. 

HE  BIRMINGHAM  PATENT  IRON  TUBK 
COMPANY  Manu&cture  Patent  LapWtlM 
Tubes,  under  Mr.  Richard  Prassei's  Patent,  fbi 
Marine,  Locomotive  and  all  Tubular  Boilers.  Alio 
Tubes  fbr  Gas,  Steam,  and  other  purposes.  All 
sorts  of  Iron  Gas  Fittings.  Works,  Smeihviek, 
near  Birmingham,  London  Warehouse,  68,  Uffpec 
Thames-strtet. 
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cochranb's  patent  timbsr-saviiko  macriksrt. 


l^E  eekbrUy  which  thia  raacbineiy 
has  acquired  through  the  legal  proceed- 
ings of  which  it  has  heen  the  subject 
(see  vol.  xlix.,  p.  590),  has  led  to  our 
bdog  favoured  with  a  great  many  appli* 
cations — from  the  Continent  more  espe- 
cially— for  a  fuller  explanation  of  the 
details  of  its  construction,  than  it  entered 
into  the  scheme  of  the  report  of  these 
proceedings  to  furnish.  We  are  glad» 
therefore,  to  have  it  now  in  our  power 
to  lay  hefore  our  readers  a  set  of  engrav- 
ings of  the  machinery,  which  have  heen 
carefully  prepared  under  Mr.  Coch  ranees 
own  inspection,  and  exhibit  it  in  its  most 
perfect  state — not  merely  aa  described  in 
nis  English  specification,  but  as  it  has 
heen  since  improved  in  many  important 
particulars.  We  shall  take  the  specifi- 
cation for  the  groundwork  of  our  descrip- 
tion, and  deviate  from  it  only  when  this 
may  be  rendered  necessary  by  the  modi- 
fications introduced  by  the  inventor. 

Fig.  1  is  a  front  or  end  elevation  of 
the  machine  ;  fig.  2  is  a  side  elsvatioo ; 
fig.  3  a  plan ;  fig.  4  is  a  transverse  sec- 
tion through  the  chuck- plate  wheel;  and 
fig.  5  is  a  detached  view  of  part  of  the 
steam  machinery. 

A,  A,  A,  are  the  stationary  framing  or 
nils  upon  which  the  sliding  carriage  of  the 
mill  is  mounted.  They  are  firmly  fixed,  in 
the  usual  way,  upon  the  ground,  or  upon 
masonry  in  the  buildiag  in  wbteh  the  naOl 
18  iDtended  to  be  placed.  Two  lougUudinal 
rail  plates,  aOt  of  the  usual  description, 
having  V  edges  on  their  upper  aides,  are 
securely  fixed  upon  the  horizontal  longitu- 
dinal sills  or  beams  of  the  framing,  and  upon 
the  V  edges  of  these  rail  plates  the  sliding 
carriage  moves  in  the  usual  way,  for  the 
purpose  of  advancing  any  piece  of  wood 
which  it  may  carry  up  to  the  saw  or  sawa, 
in  order  that  it  may  be  cut  into  the  required 
shape  or  shapes. 

The  sliding  carriage  in  or  upon  which  is 
to  be  placed  any  log  or  piece  of  wood  in- 
tended to  be  cut,  consists  of^  two  longitu- 
dinal bars,  BB  (which  form  the  base  ef  tho 
carriage),  placed  parallel  to  each  other,  and 
braced  together  into  the  form  of  a  reotaagu- 
lar  frame  by  the  traasTerse  rod,  6,  and  the 
head  block  or  plate,  CC. 

The  under  sides  of  the  lengHndinal  ban* 
BB,  have  each  a  longitndiMl  groove  ex- 
tending the  whole  length  of  the  carriage, 
and  fitted  to  the  Y  edges  of  the  rail  plates, 
aa,  so  that  the  carriage  may  slide  easily  and 
securely  along  in  the  ordinary  way. 


*  There  are  also  on  tie  under  sMea  of  the 
longitudinal  bars,  BB,  two  toothed  racks, 
extending  along  the  whole  length  of  the 
carriarc.  These  racks  are  placed  panJM 
with  the  grooves  before  mentioned,  and  so 
that  a  pair  of  pinions,  AV,  may,  when  a 
piece  of  timber  is  to  be  cut,  move  the  car- 
riage along  upon  the  rail  plates,  ea,  by 
means  of  trains  of  wheels  connected  with 
the  pinions.  And  when  the  piece  of  timber 
has  been  cut,  the  machinery  may  bo 
thrown  out  of  gear,  and  the  sliding  carriage 
moved  back  by  any  of  several  well-known 
means* 

The  sliding  carriage  is  kept  down  in  ita 
proper  poattton  by  two  friction  rollers, 
A*  A^,  one  on  each  aide,  which  have  their 
edges  fitted  to  the  V  rails  which  run  along 
the  upper  sides  of  the  sliding  carriage, 
as  aflermentioned.  Each  of  these  rollera 
is  attached  to  the  inside  of  one  of  the 
standards  or  fender  posts,  J  J,  (within  which 
the  sawgate  works  immediately  above  the 
sliding  carriage.) 

Upon  the  head  block,  CC,  is  mounted 
the  poppet  head,  ee,  which  ia  made  capable 
of  being  moved  laterally  hi  a  dovetailed 
groove,  for  the  purposes  of  adjustment.  In 
this  poppet  head  is  an  axle,  which  carries 
the  chuck  plate,  D,  and  this  chuck  plate  is 
made  capable  of  turning  freely  npon  its 
axis.  This  chack  plate  baa  a  dovetailed 
groove  extending  acrosa  the  face  of  it,  and 
baring  fitted  into  it  the  foot  of  the  jaws  or 
cfips,  ddf  the  lower  of  which  is  made  fixed 
and  the  o4her  moveable. 

The  moveable  jaw  is  kept  in  its  place  by 
two  bolts,  and  by  a  nut ;  upon  one  of  these 
bolts  it  may  be  screwed  towards  the  other 
jaw,  for  the  purpose  of  holding  one  end  of 
a  log  of  wood  or  piece  of  timber  firmly  in 
the  carriage.  And  the  lower  or  fixed  jaw, 
or  clip,  must  be  mounted  in  such  a  way 
that  the  inner  surface  will  at  all  times  coin- 
cide with  an  imaginary  line  drawn  aoroas 
the  face  of  the  chuck  plate,  D,  and  through 
the  centre  of  the  axis  thereof.  These  jaws 
or  clips  may,  by  meana  of  the  screw  shaft, 
g,  be  moved  across  the  face  of  the  chack 
plate  in  either  direction,  as  maybe  required 
iDr  the  purpose  of  balancing  a  log  or  piece 
of  wood,  which  is  to  be  held  between  the 
chuck  plates  whilst  it  is  being  cat. 

The  head  block,  BE,  is  movntad  apoa 
the  side  bars,  BB,  of  the  siidiBf  oarriagc. 
Along  the  topa  of  the  side  bars,  BB,  are  V 
edges,  and  imder  and  acrosa  the  ends  of  the 
head  block,  £E,  are  grooves  to  receive  the 
last  mentioned  V  edges,  so  that  the  hmd 
block,  EE,  when  placed  across  the  alidiw 
carriage,  with  its  grooves  upon  the  same  v 
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edges*  may  slide  easily  aloDf  r  above,  or  upon 
the  tops  of  the  sliding  carriage,  in  the  diree- 
tion  wbidi  may  he  required  for  the  purpose 
of  adjustment,  according  to  the  length  of 
the  log  or  piece  of  timher  to  be  cot. 

The  head  block,  £E,  has  motion  given  fco 
it  (along  the  carriage)  by  means  of  a  pair  of 
pinions,  ivhich  are  fixed  upon  a  transTCtse 
shaft  under  the  bead  block,  and  which  serve 
the  purpose  of  keeping  the  head  block  down 
in  its  proper  position  on  the  carriage.  This 
transverse  shaft  forms  the  axis  of  each  of 
the  last- mentioned  pinions,  and  the  bearings 
of  the  shaft  (in  which  it  is  made  to  tnm  by 
means  of  a  hand  wheel,  handle,  or  other 
convenient  means,)  are  fastened  to  the  under 
side  of  the  head  block,  ££.  The  last  men- 
tioned pinions  are  placed  in  such  a  position 
that  the  teeth  of  these  pinions  take  into  the 
teeth  of  the  toothed  raek,  which  is  placed 
upon  the  under  udes  of  the  longitudinal 
bars,  BB,  as  before  mentioned ;  and  as  the 
pinions  are  turned  round  in  the  one  direction 
or  the  other,  the  head  block,  £E,  will  be 
moved  towards  the  one  end  of  the  sliding 
frame  or  the  other. 

Upon  the  head  block,  £B,  is  mounted 
a  poppet  head,  ee,  which  is  made  capable  of 
being  moved  laterally  in  a  dovetailed  groove, 
for  tiie  purpose  of  adjustment,  in  like  man- 
ner as  the  poppet  head,  ee,  on  the  head 
block,  CC.  In  this  poppet  head,  ee,  is  an 
axle,  which  carries  a  toothed  wheel,  K,  to 
which  is  attached  the  chuck  plate,  F,  and 
this  wheel  with  the  chuck  plate  is  made 
capable  of  turning  upon  ita  axis.  This 
chuck  plate  has  a  dovetailed  groove  extend- 
ing across  the  face  of  it,  and  having  fitted  into 
it  the  foot  of  the  adjustable  jaws  or  clips,  >^, 
which  are  intended  to  hold  the  other  end  of 
the  log  of  wood  or  piece  of  timber  placed 
in  the  sliding  carriage  to  be  cut.  These 
jaws  or  clips  are  constructed  and  mounted 
in  or  upon  the  chuck  plate,  F,  in  like  man- 
ner as  the  jawa  or  clips,  dd,  which  are 
mounted  in  or  upon  the  chuck  plate,  DD. 

The  fixed  and  moveable  jaws  of  the  clips 
may  be  made  also  with  quadrant  slots,  in 
order  that  the  moveable  jaw  or  clip  may  be 
capable  of  being  turned  to  one  side  or  the 
other,  so  as  the  better  to  grasp  and  hold  the 
end  of  any  irregularly  formed  end  of  a  piece 
of  timber. 

In  each  of  these  figures  there  is  repre- 
sented a  log  or  piece  of  timber,  mm,  held 
in  the  sliding  carriage  by  means  of  the 
jaws  or  clips,  showing  its  appearance  after 
it  has  been  submitted  to  the  action  of  the 
saws,  and  had  two  of  its  sides  cut  so  as  to 
make  it  externally  of  the  required  shape. 

To  place  a  log  or  piece  of  timber  in  the 
sliding  carriage  in  a  proper  position  for 
befaig  cut,  one  end  of  it  must  be  placed 
between  the  jaws  or  dips  of  the  chuck  plate, 


D,  which  is  mounted  on  the  fixed  head  block, 
ee,  and  the  moveable  head  block,  EE,  being 
theli  moved  to  a  proper  position  for  enabling 
the  jaws  or  dips  of  the  chuck  plate,  F,  to 
receive  the  other  end  of  the  log  or  piece 
of  timberr>that^  «&d  of  fhe  Jog  or  pleoe 
must  then  be  placed  between  those  joints  or 
dips.  The  not  of  the  screw-bolt  of  each 
pair  of  jaws  or  clips  is  then  to  be  tnmbd  so 
as  to  bring  the  moveable  jaw  or  dip  down 
upon  the  log  and  hold  it  securdy. 

In  the  place  of  the  roller  which  Is  ordi- 
narily used  in  sawing  mills  or  machines, 
for  the  purpose  of  supporting  a  log  or  piece 
of  wood,  at  an  intermediate  point  between 
the  ends,  and  near  to  the  saws  of  the  mill, 
an  osdUating  cyfindrioal  roller  is  used,  or  a 
roller  having  its  axis  capable  of  bdng  de- 
flected from  a  horisontal  poution. 

This  roller  support  is  placed  at  a  position 
as  near  as  conveniently  may  be  to  Uie  saws 
of  the  mill,  and  in  front  thereof,  and  most 
be  independent  of,  and  separate  from,  but 
within  the  frame  of  the  eliding  carriage. 
This  roller,  and  the  madiinery  oonneijed 
therewith,  may  be  supported  by  any  firam* 
ing,  or  other  convenient  meana,  upon  the 
gronnd,  or  in  connection  with  the  stationary 
fhiming  of  the  mill. 

6  (fig.  1),  represents  a  cjlindrical  iron 
roller  mounted  upon  an  axle  in  an  osdUating 
segment  piece,  H.  This  segment  piece  is 
supported  by  an  axle,  stud,  or  trunnion,  at 
each  side  thereof,  which  is  mounted  in  the 
frame,  H ;  theae  axle  studs  being  plaoed  at 
right  angles  with  the  axle  of  the  roller. 

The  segment  piece,  U,  haa  the  semidr* 
cular  edge  thereof  toothed,  so  as  to  take 
into  the  threads  of  the  endless  screw,  L, 
and  the  segment  piece  is  hdd  down  by  a 
quadrant  dot  in  the  segment  piece,  and 
working  on  a  pin  or  pins  in  the  firamOy  I, 
so  as  to  allow  of  the  oscillation  6f  the  aeg- 
ment  pieoe  for  the  purpose  of  varying  the 
deflection  of  the  axis  of  the  roller,  G,  in 
any  manner  which  may  be  required. 

The  quadrant  dot  is  to  be  made  of  a  safili- 
dent  length  to  allow  of  the  deflectioii  of 
the  roller  support  to  any  extent  which  may 
be  reqoidte. 

Each  side  of  the  frame,  1 1,  is  fitted  witfab 
two  upright  supporters,  t**,  t**,  the  aides 
of  the  frame^  having  longitudinal  groove! 
or  slots  to  receive  the  ends  of  pins  to 
be  driven  through  the  uprights  into  the 
grooves,  so  as  to  keep  the  frame,  1 1,  seeudy 
within  its  two  uprights,  and  yet  aUovr  it  to 
be  varied  or  depressed  as  may  be  required. 

The  frame,  1 1,  is  supported  by  two  jaA- 
screws,  4,4,  which  are  threaded  into  the 
lower  part  of  the  frame,  1 1,  and  the  ahouldeis 
of  these  screws  work  against  a  statioiiary 
rail  or  bar,  I*,  whidi  Is  firmly  fixed  to  the 
stationary  framing,  or  fouadation  of  the  mllL 
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Fig.  2. 


The  lower  ends  of  the  jack-screws  are 
ftimislied  witb  bevel  wheels,  3,  3,  which 
respeetitely  take  into  two  bevel  wheels,  2, 2  ; 
and  the  berel  wheeh,  2,  2,  are  fixed  open  a 
transferse  shaft,  1,  which  may  be  tamed  by 
a  handle  or  other  oOBTeiiieiit  means.  By 
turning  the  shaft,  1,  the  bevel  wheels  will 
-  be  put  in  motioB  and  the  jack  screws  torned , 
and  as  these  serews  are  turned  the  one  way 
or  the  other,  the  IranM,  1 1,  may  be  raised  or 
lowered  as  may  be  desfared.  By  these  means 
tbe^  fraaie,  1 1,  and  tiie  roUer,  6,  may  be 
ioworsd^so  at  to  Tem«ve  the  roller,  O,  oat  of 
•  the  way  whenr  desirable  so  to  do ;  and  by 
raising  the-  frame,  1 1,  and  roller,  Gt,  the 
roller  may  bo  elevated  in  saefa  a  way  as  to 
form  an  intermediate  sapport  to  a  log  or 
piece  of  wood  whilst  the  saws  are  catting 
it. 

If  the  pieces  of  wood  intended  to  be  cut 
in  t  mill,  should  happen  to  be  of  sach  a 
description  that  they  will  not  be  held 
soflSciently  steady  daring  the  operation  of 
sawing  by  one  intermediate  roller  sapport, 
silch  as  before  described,  the  same  mill  may 
be  constructed  with  an  additional  oscillat- 
ing roller  support  (similar  to  that  before 
described),  and  capable  of  being  raised 
and  lowered  as  before  mentioned,  and 
such  additional  oscillating  roller  sapport 
may  be  placed  behind  the  vertical  saws,  or 
in  any  other  position  which  may  be  found 
desirable,  for  the  farther  or  better  support- 
ing the  pieces  of  wood  to  be  cut  in  the  mill. 

Pieces  of  wood  for  shipbuilding,  and  for 
various  other  purposes,  frequently  require 
to  be  out  into  irre^lar  shapes,  and  for  the 
purpose  of  preparing  such  pieces  of  wood 
of  the  desired  shapes,  it  is  often  neces- 
sary that  one  or  more  of  the  surfaces  there- 
of should  be  cat  with  a  varying  bevel  or 
surface,  or  with  a  surface  cut  in  a  twisting 
or  winding  manner,  the  bevel  or  direction  of 
a  cut,  or  cots,  constantly  varying,  either . 
regularly  or  irregularly,  in  one  or  more  than 
one  direction  as  the  cutting  proceeds. 

The  saws  of  a  vertical  saw  mill  cannot, 
as  such  mills  are  usually  constructed,  be 
moved  out  of  their  perpendicular  position, 
to  either  the  one  side  or  the  other  for  the 
purpose  of  varying  the  bevel  or  surface  of  a 
log,  or  piece  of  timber,  which  they  are 
cutting. 

This  object  may,  however,  be  attained  by 
gradually  turning  a  log,  or  piece  of  timber, 
which  has  been  placed  in  a  mill  to  be  cut  in 
the  requisite  direction,  or  directions,  as  the 
operation  of  sawhig  proceeds. 

For  the  purpose  of  being  enabled  to  tarn 
a  log,  or  piece  of  wood,  daring  the  catting 
thereof,  this  improved  sawing  machine  is 
constructed    with   revolving   chuck  plates 


COCHRANE  S   PATSKS   TrifBER-SAWIKO   UACUINEET. 


dl8 


•nd  osdllating  sefment  piecei,  with  roller 
support,  or  sapporU,  m  before  deicribed. 

llieae  ckucks  and  the  intermediate  roller 
fopport,  or  aupportSf  may  be  turned  in  the 
manner  required  by  the  hand,  or  by  any 
oonTenient  machinery  efticHng  that  object, 
Mch  aa  that  now  about  to  be  deaeribed. 

The  teeth  of  the  wheel,  K,  behind  the 
chuck  plate  F,  take  into  aa  endleii  acrew  L, 
na  ahown  in  fig.  4,  which  ia  fiied  upon  a 
tranaverse  abaft,  K^,  and  in  like  manner  the 
teeth  of  the  oscillating  segment  piece,  H,  take 
Into  the  endless  screw,  L^.  Thechndc  pUte, 
J>,  may,  if  it  should  be  thought  desirable, 
be  furuisbed  with  a  rim  of  teeth  taking  into 
an  endless  screw  in  like  manner;  bat  a 
machine  will  work  suffidently  well  for  all 
ordinary  purposes  without  this  addition  to 
the  machine  as  represented  in  the  figures. 

When  m  log  or  piece  of  wood  has  been 
placed  with  its  ends  in  the  jaws  or  clips  of 
the  turning  chuck  plates,  the  roller  support, 
G,  must  1^  raised  until  the  -upper  surface 
thereof  comes  in  contact  with  the  log ;  and 
the  mill  or  machinery  must  be  put  into  gear 
in  such  a  way  that  the  direction  and  degree 
of  the  inclination  (if  any)  of  the  axis  of  the 
roller  support,  G,  to  the  horizon  must  at  all 
times  be  the  same  as  that  (if  anj)  of  the  face 
of  the  fixed  jaw  or  dip  of  the  chuck  plate, 
F. 

The  chuck  plate,  F,  and  the  segment 
piece,  H,  must  at  all  times  be  turned  toge- 
ther in  the  same  direction,  and  in  the  same 
degree,  or  with  the  same  speed;  and  the 
chuck  plate,  D,  being  left  free  to  turn  upon 
its  axis,  will  be  turned  aa  the  log  or  piece  of 
wood  may  be  turned. 

Upon  the  end  of  the  driving  shaft,  K\  of 
the  endless  screw  taking  into  the  teeth  of 
the  chuck  wheel,  K,  is  fixed  a  bevel  wheel, 
K',  Uking  into  another  bev el  wheel,  K\ 
upon  the  driving  shaft,  y,  which  last  men- 
tioned wheel  is  prevented  from  turoiug  upon 
the  shaft  by  aoeans  of  a  feather  or  key 
in  the  boss  of  the  wheel,  which  takes  into  a 
.  groove  along  one  side  of  the  abaft,  y.  For 
the  purpose  of  preventing  the  shaft,  y, 
from  springing,  snd  also  for  keeping  the 
bevel  wheel,  K\  in  gear  with  the  other  bevel 
wheel,  K*,  a  collar,  KS  is  fitted  upon  the 
hose  of  the  bevel  wheel,  K«  (within  which 
collar  the  boss  of  the  wheel  turns  freely ;) 
asd  the  coUar  ia  attached  by  its  arm  to  the 
nnder  side  of  the  bead  block,  £• 

The  boss  of  the  wheel,  K\  ia  kept  in  its 
plaoe  within  the  collar,  K*,  by  a  aairow 
collar  fiistened  upon  the  outer  end  of  the 
boas  by  a  aet  acrew. 

And  aa  the  head  block,  £,  on  the  eliding 
carriage,  with  the  same  head  block,  iamoved 
alo^g  la  eithar  difeotio^,  the  bevel  wheel, 


K*f  which  the  shaft,  y,  turns,  will  be  moved 
along  at  the  same  tioie,  and  kept  In  gear 
with  the  other  bevel  wheel,  K*,  with  vrhich 
it  is  intended  to  work. 

The  driving  shaft,  K^,  has  its  bearings  ui 
the  aaoveable  frame,  II,  with  which  it  mnat 
rise  and  fall.  One  end  of  this  driving  abaft 
piaaes  through  its  bearings  in  one  aide  ef 
the  frame,  II,  and  thrtmgh  the  next  adjoin- 
ing upright,  t**,  in  whid  a  slot  is  cut,  so 
that  the  shaft,  K',  may  paas  up  and  down 
within  the  slot,  aa  the  firame,  1 1,  riaea  and 
falls.  The  shaft,  K*,  has  its  outer  end 
fitted  into  a  hole  or  bush  in  the  ooliar 
upon  the  boss  of  the  wheel,  so  that  the 
collar  must  be  raised  or  lowered  in  like 
manner  as  the  end  of  the  axle  whidi  works 
within  the  said  bush  or  hole. 

Upon  or  near  to  tiie  end  of  the  shaft,  K*, 
whidi  is  next  to  the  collar,  is  fixed  a 
bevd  wheel,  which  takea  into  another 
similar  bevd  wheel.  The  bevd  wfaed^ 
with  its  long  boss  below  it,  is  placed 
upon  an  upright  driving  ahaft,  whidi  has 
a  groove  or  key-way  cut  along  one  aide 
of  it,  to  recdve  a  feather  placed  in  the  inside 
of  the  boss  of  the  bevd  whed,  which  is 
made  to  move  freely  «p  and  down  within 
the  groove. 

1^  bevel  wbed  and  Ht  boss  move 
freely  up  and  down  upon  the  duft,  aad 
the  boss  of  the  bevel  whed,  which  turns 
freely  within  the  collar,  are  kept  aeeoidy 
within  that  collar  by  meana  of  a  narrow  col- 
lar fastened  upon  the  end  of  dm  boaa  by  a 
set  screw,  in  the  usual  meaner.  Hie  beivd 
wfaeds  are  thus  at  all  times  kept  in  gear 
with  each  other. 

The  shaft  has  its  beariaga  at  the  foot 
in  a  socket  or  step,  and  at  tito  top  in  a 
bracket,  as  shown. 

Upon  the  top  of  the  ahaft  ia  fixed  a 
bevd  wheel,  which  takes  into  another 
bevd  whed  fixed  upon  the  ahaft,  y. 

The  boss  of  the  bevd  whed,  i^,  is  made 
to  move  in  a  bearing  or  boah  at  one  end 
of  a  bracket  or  arm,  within  which  the 
boss  turns  fredy,  and  the  bracket  or  arm  is 
fixed  to  the  fraase,  I*,  and  by  these  means 
the  shaft,  y,  is  kept  steady,  and  in  ita  pro- 
perpodtion  whllet in  BK>tion. 

when  the  driving  ahaft,  y,  la  left  at  reat, 
the  moveable  chuck  plate,  F,  and  the  aag- 
ment  piece,  H,  with  the  roller,  G,  will  daa 
be  left  in  a  atate  of  reat;  that  la,  they  will 
not  be  tamed  either  to  one  aide  or  the  other 
of  the  machine.  And  when  it  ia  nnaeeea- 
aary  that  a  log  or  pieee  of  timber  ahonld  be 
toraed  in  cMwr  diredioa  during  the  proceas 
of  oBtting,  for  the  purpoee  of  producing  a 
piece  of  wood  of  the  intended  shape,  then  the 
chuck  pUtea  and  roller  support  are  t  c  be 
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laft  ia  a  aUte  «f  iwt$  and  if  th«  ckaek 
]iUtes  aad  mller  f  upfort  are  tamed  bf  m«« 
chinery,  as  ihowu  in  the  fifora,  then  alio 
th«  drimg  abaft,  p,  and  all  the  machinery 
coanecled  fherevitli  and  befona  described^ 
are  to  be  left  in  a  state  of  rest. 

Bnt  when  It  Jt  necessafy  that  a  log  or 
pieoe  of  timher  should  he  tamed  dariqg  the 
procees  of  cattinf ,  then  that  may  be  done 
by  hand,  as  before  mentioned ;  or  if  the 
aaehiae  be  sneh  as  bfrfbre  described,  Umm 
Motion  is  to  be  girsa  to  the  shaft,  y,  and 
aoch  aotioa  segalatod  and  (wbennecsieary) 
aooelemted  or  retarded  by  the  machinery 
Bttzt  to  bo  dflseribed.  And  whenerer  motioa 
se  given  by  SBeans  of  tiie  driviag  shaft,  jr,  to 
the  transvene  driving  ahaft,  K\  and  the 
moveable  chaok  plate,  F,  a  similar  motioa 
will,  by  meana  of  the  traio  of  wheels  before 
described,  be  also  oommoQicated  to  the 
transvene  dri?lng  shaft,  K',  and  the  seg* 
nent  piece^  H,  carrying  the  roller  support^ 
G. 

(7b  is  eonff naecf  next  vfcei.) 
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SKNTBAll's  BXPaR1MBNTS.«-THB  PLANS 
OV  CAPTAIK  TATLBR,  MR.  SMrTH,  BTC. 

Floating  breakwaters  appear  to  h^vt 
been  ooDdewoed  without  a  due  discrirai- 
x&ation  of  those  cases  in  which  thej  ar« 
appreyriate  from  those  in  which  ihey 
would  be  totally  iDefiectuaL  It  seems 
aeif-evideBt  that  no  ooDstrucUon  of  this 
Aatare  eonkl  avail  where,  as  at  Dover, 
aiiiagfe  travellis^  along  the  ground  has 
to  be  guarded  i^ainct ;  but,  uoder  eer» 
lain  oSier  circumsianoes,  such  as  where 
a  roadstead  has  so  be  proieoted  against 
tea  waves,  no  platt«4>ie  obnectioa  4o 
Aoatifig  breakwaters  has  yet  been  uade 
publie ;  whilst,  on  the  contrary,  evidence 
«xisu  of  the  all-sufiicieney  of  such  a 
strncturev  though,  perhaps,  the  faet  may 
he  bnt  little  known. 

The  first  introducer  in  this  oountry  of 
a  floating  breakwater  on  a  amaU  sesie  at 
SheeraesB,  and  proposer  of  an  extensive 
one  at  PlyaMuth  (it  is  perhaps  neodless 
to  nay),  wub  Sir  Samuel  Bentbamj  on 
that  oooarioa  he  had  aroogh  Uttke  BMMiel 
Mode,  of  a  fonn  be  ihov^ht  suitabie, 
whiek  flndol  in  Janaary,  1812,  his 
representative  presented  for  the  United 
Service  Mnoeum,  aooorapoayingthe  tride 
with  a  letter  to  the  secretary  of  the  insti- 
tution, giving  a  short  account  of  the 
origin  c?  tbe  invention,  part  of  which 
commanication  was  as  follows : 

**  Ttie  idea  of  this  Ikating  bredLwalec 


was  taken  from  machines  of  the  same 
nature,  hot  on  a  comparati'vely  very  small 
soale,  which  Sir  Samuel  saw  in  use  ia 
theportofRerel,  autumn,  1807.  These 
small  breakwaters  were  the  inventioa  of 
Kionsieur  Korbeig,  a  Danish  engineer^ 
employed  at  that  time  by  the  Russiaa 
Govammeat  to  constraot  a  pier  at  Revel, 
where,  finding  the  work  much  impedod 
by  the  force  of  the  waves,  he  introduced 
floating  breakwaters  to  protect  his  works 
and  workmen.  I  happened  to  be  in  the 
boat  with  Monsieiur  Norberg  and  Sir 
Samuel  when  he  went  to  examine  the 
works,  so  that  I  can  desciibe  these  break* 
walerd  from  my  own  recollection.  Thev 
were  triangular  prismatic  frames  of  wooo, 
the  length  of  each  frame  that  of  a  deal, 
say  12  or  14  feet;  one  side  of  the  framoy 
that  towards  the  sea,  had  nailed  npon  it, 
looffitudioally  and  close  together,  whole 
deus,  so  that  little  or  ao  water  could 
pass  between  deal  and  deal.  I  remember 
the  effect  was  very  satisfactory,  as  within 
them  we  were  in  smooth  water,  whilst 
without,  the  waves  were  beating  vio* 
lenily. 

*'  Sir  Samutl  was  in  the  habit  of  gene* 
raliung  ideas;  consequently,  on  his  re« 
turn  to  England,  he  paid  much  attenuoa 
to  the  effect  of  bodies  floating  on  water 
ia  arresting  the  force  of  waves ;  amongst 
ether  instances,  to  the  effect  of  a  boom 
ia  Porisraouth  Harbour,  to  protect  the 
part  of  it  contiguous  to  the  dockyard, 
where  boats  were  k^t  afloat ;  and  he  was 
satisfied  that  floating  breakwaters,  on  a 
large  scAle,  would  prove  perfecdv  e£cai> 
cioiis,  and  that  they  would  be  found  to 
possess  many  advantages  besides  those 
of  economy. 

f*In  considering  the  most  advanta- 
geous mode  of  constructing  floating 
breakwaters,  be  conceived  that  the  mode 
shown  by  the  model  was  most  likelv  to 
prove  the  cheapest,  and  the  best  calen- 
lated  to  produce  the  desired  effect.  He 
had  observed  at  Revel  that  the  waves, 
when  very  violent,  on  rising  up  the 
closed  side  of  the  breakwater,  were  apt 
to  tumble  over  it,  instead  of  curling  baok 
to  seaward  {  whereas  it  seemed  reason- 
able that  a  wave  dashing  up  a  nde  like 
that  of  the  B»odel,  would  be  broken  in 
its  progress  by  the  incgnlar  surface 
produced  by  the  want  of  eontiguthr  of 
the  baulks,  that  the  erossinx  of  these 
baulks  at  the  top  would  tend  to  throw 
back  a  wave  to  seaward,  and  fardier. 
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tbtt  such  portion  of  a  wave  as  passed 
ihrbugh  the  seaward  line  of  baulks,  would 
haye  to  encoanter  the  bsck  row  of  them, 
placed  opposite  the  spaces  in  the  front 
row ;  however,  had  the  idea  been  adopted, 
doubtless  he  would  have  submitted  to 
the  Admiralty  the  expediency  of  con- 
structing preliminary  floating  break- 
waters on  a  small,  inexpensive  scale,  so 
as  to  prove  the  comparative  efficacy  of 
di£Perent  variations  m  the  details  of 
structure.*' 

Absence  from  England  is  then  given 
in  excuse  for  not  having  presented  the 
model  to  the  secretary  long  before.  It 
wss  to  Monsieur  Norberg  and  to  Bevel 
that  allusion  was  made  in  Sir  Samuel's 
proposal,  when  he  said  he  had  "seen 
oreakwaters  constructed  on  the  same 
principle  in  a  foreign  port." 

The  port  of  Revel  in  many  respects 
resembles  Plymouth  Sound,  excepting 
that  it  is  with  southerly  winds  that  the 
Sound  is  annoved,  whilst  at  Revel,  winds 
from  the  nortn  bring  the  heaviest  seas, 
and,  at  such  times,  the  force  of  the  waves 
at  Revel  is  truly  formidable. 

Mr.  W.  H.  Smith's  arguments  in 
favour  of  his  variety  of  floating  break- 
water, apply  equally  to  all  floating  break- 
waters, the  "  yielding  principle**  being 
common  to  them  all ;  the  merits  of  the 
form  he  recommends  cannot  be  judged 
of  by  what  sppears  in  the  Mechaniet' 
Afagazin$;  but  his  manner  of  mooring 
the  floats  seems  difierent  from  any  before 

Sroposed.  Mitchell's  screw  piles  would 
ouDtless  be  secure,  and  the  balance 
weights  proposed  might,  in  moderate 
seas,  prevent  a  float  from  deviating  much 
from  the  upright;  but,  in  severe  gales, 
and  in  such  a  place  as  Plymouth  Sound, 
whether  any  weight  that  could  be  at- 
tached as  proposed,  would  prove  suffi- 
cient for  the  purpose,  seems  doubtful. 
There  is,  however,  one  reason  why 
anchors  and  chain  cables  might  in  many 
cases  be  preferable  for  mooring  the 
floats,  as  was*  stated  by  Sir  Samuel  in 
his  proposal,  Oct.  16U*  "they  may 
be  tried  in  difl^erent  parts  of  the  harbour 
till  experience  shall  have  pointed  out  the 
most  advantageous  situation  for  them; 
or  they  might  be  entirely  taken  away, 
and  be  employed  elsewhere,  whenever 
circumstances  might  render  it  desirable;" 
and  the  anchoring  the  float  at  the  four 

•   Meckanici^  Magaxint,  ISth  July,  1844. 


comers  of  the  prism,  as  he  proposed, 
answered  the  purpose  of  Mr.  Smith's 
balsnce  weights. 

The  destruction  of  Captain  N.  Tayler*8 
floats,  at  Brighton,  is  nowise  decisive 
against  floating  breakwaters  otherwbe 
constructed :  his  floats  were  of  an  unme- 
chanieal  form,  so  that  they  required 
heavy  metal  work  to  bolt  the  parts  toge- 
ther. They  were  at  last  dashed  to  pieces; 
but  whilst  they  lasted,  smooth  water  was 
preserved  within  them  during  the  heaviest 
gales.  Captain  Tayler  also  sent  a  float* 
ing  breakwater  to  Ceuta,  which  proved 
useless:  the  soundings  that  had  been 
furnished  him  were  either  incorrect,  or 
he  had  mistaken  them;  for  thebr^- 
water  was  too  large  to  float  in  the  desired 
place.  Thus  it  often  happens  that  a 
principle,  good  in  itself,  is  condemoed 
from  erroneous  modes  having  been 
adopted  for  carrying  it  into  execution. 

The  small  cost  of  floating  breakwaters 
compared  with  that  of  a  fixed  one,  ss 
usually  constructed,  renders  their  intro- 
duction highly  desirable — the  whole  ex- 
pense of  a  floatmg  breakwater  not  amount- 
ing to  more  than  a  year  or  two's  interest 
on  the  capital  usually  sunk  for  a  fixed  one. 
This,  like  so  many  other  of  Sir  Samuel's 
inventions  and  expedients,  wiU  doubtlM^ 
sooner  or  later,  be  adopted*  Very  lately 
the  mode  which  he  devised  for  ascertain* 
ing  the  nature  of  the  soil  and  substrata 
at  Sheemess,*  has  been  most  suooeis- 
fuUy  employed  bv  Mr.  BruneL  A  ne«s- 
paper  paragraphf  reUtes,  that  the  con- 
struction of  a  bridge  across  the  Tamar, 
of  the  clear  width  of  300  feet,  and  clear 
height  of  100  feet  above  high  water, 
"  had  been  declared  impracticable  and 
visionary."  "To  ascertain  whether  there 
was  a  proper  foundation  for  the  pie»i 
and  in  what  way  it  would  be  best  to  keep 
out  the  water,  so  as  to  get  that  founds* 
tion  laid,  Mr.  Brunei  miered  a  wroogbt 
iron  eylinder  to  be  constructed  of  t  inch 
boiler  plates,  riveted  together  like  (he 
boiler  of  a  steam  engine.  This  cylinder 
was  6  feet  in  diameter,  85  feet  kwg,  and 
weighing  28  tons.  It  was,  aflter  much 
difficulty,  sunk,  when  maebinery  «tf 
erected  to  pump  out  the  water;  it  wss 
then  found,  that  12  feet  below  the  so^ 


•  Meekanict'  Uagazint,  vol.  xlii.  payei  S3-S5, 
A  pMt  of  Sir  Sunael^  ifoii  eylinder  b  ttiU  lytss  it 
ShaerneM. 

t  The  newspaper  part  of  the  GartUnert*  CkrvuieU, 
24th  February,  1849. 
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faee  of  tbe  rotid,  the  solid  rock  existed. 
This  was  lately  excavated  to  the  depth 
of  three  feet  below  its  surface,  when  a 
solid  mass  of  rock,  capable  of  sustaining 
any  weight  of  masonry  which  could  be 
based  upon  it,  was  found." 

It  seems,  from  the  above  description, 
that  Mr.  Branel's  cylinder  is  answering 
the  double  purpose  devised  by  Sir  Sa- 
muel, of  examining  the  ground  and  of 
constructing  within  it  the  piers  of  the 
bridge,  lb  the  manner  of  his  moveable 
dams,  patented  5th  March,  1612.  It 
was  to  obviate  the  difficulty  of  placing 
an  iron  cylinder,  that  he  devised  the 
wooden  one,  which  was  so  easily  managed 
in  Portsmouth  Harbour,  as  appears  in 
the  above  mentioned  article  in  the  Mt" 
churned  Magazine,  pages  84  and  35. 
That  wooden  cylinder,  as  indicated  in  his 
letter  to  the  ^avy  Board,  Ist  February, 
1812,  was  about  four  feet  in  diameter, 
and,  besides  being  more  easilv  manage- 
able than  an  iron  one,  was  far  less  eostly. 
The  expense  of  it  was  estimated  at  be- 
tween forty  and  fifty  pounds. 

In  a  letter,  dated  Portsmouth,  2nd 
Februarv,  1812,  to  hb  friend.  General 
Twiss,  Sir  Samuel,  after  speaking  of  his 
mode  of  laving  foundations  in  bad 
ground,*  said,  he  <*  had  lately  been  led 
to  contrive  means  of  carrying  on  foun« 
datiotts  under  water  in  good  ground;  that 
IP,  where  the  ground  is  water  tight,  such 
aa  the  bhie  clay  at  this  place."  '*  The 
means  that  have  oeeurrea  to  me  appear 
grcmtly  preferable  to  the  expensive  mode 
of  coffer-dam  piling  usual  in  such  cases." 
"  According  to  this  mode,  I  should 
produce  the  same  effect  as  is  now  pro- 
doeed  by  forming  a  ^m  by  piles.  I 
ahoold  press  down  a  complete  wall,  as  it 
may  be  called,  of  wood,  the  lower  edge 
of  which  being  sharpened  and  protected 
with  iron,  or  being  formed  altogether  of 
iron,  say  a  foot  or  more  in  depth,  but 
easily  detachable  at  fdeasure ;  tnis  wall, 
so  ahod,  would  easilv  enter  the  ground, 
the  whole  together  thus  forming  a  dam, 
ander  cover  of  which  any  work  might 
be  executed.  When  the  case  should  be 
tsJ^en  up,  the  iron  shoe  might  either  be 
drawn  out  with  it  or  be  left  in  the  ground, 
f  f  requisite,  for  the  permanent  protection 
of  the  footing  of  the  work. 

"  According  to  this  principle,  I  should 
firtt  dig  away  the  loose  mua  or  shingle, 

«  MgekamM  MagasAM,  toL  xlix.,  page  278. 


and  level  the  surface  of  the  ground  sup- 
posed to  be  water-tight  by  one  of  my 
oigging  engines,  and  should  proceed  to 
examine  the  ground.  For  this  purpose, 
being  provided  with  one  of  the  above- 
mentioned- cylinders,  when  the  edge  had 
cut  into  the  ground,  I  should  begin  to 
pump  out  the  water,  when,  if  the  water 
should  be  found  still  to  pass  under  the 
bottom  edge,  it  should  be  pressed  in 
deeper,  until  the  passage  of  the  water 
was  prevented."  "Other  parts  of  the 
ground  to  be  built  upon,  snould  be  so 
examined  successively,  and  the  mode  of 
proceeding  be  determined  on  in  conse- 
quence of  the  data  so  obtained." 

**  For  the  ready  pressing  down  such  a 
cylinder  into  the  ground,  and  for  raising 
it  afterwards  out  of  it,  a  false  bottom  may 
be  prepared,  to  be  inserted  at  pleasure  in 
such  manner  as  to  retain  the  water  to 
the  heiffht  of  high  water,  so  as  to  afford 
a  sufficient  pressure  when  the  tide  ebba 
away  from  the  outaUde,  to  press  it  into 
the  ground ;  or  for  raising  the  cylinder, 
by  preventing  the  water  from  entering 
it  when  it  is  desired  to  be  taken  up  again ; 
then,  at  high  water,  by  letting  it  under 
the  false  bottom,  the  pressure  of  the 
water  upwards  against  it,  would  raise  the 
cylinder  out  of  the  ground.  It  was  in 
this  manner,  but  by  means  of  an  iron 
instead  of  a  wooden  cylinder,  that  I 
examined  part  of  the  ground  at  Sheer- 
ness ;  and,  from  the  experimenta  there, 
I  feel  satisfied  of  the  efficacy  of  this 
mode  of  damming  under  water;  and, 
from  calculation,  it  appears  that  a  dam 
so  formed  would  be  very  considerably 
cheaper  than  any  dam  according  to  the 
usual  modest  as  only  abort  portions  of  it 
would  be  required  at  one  time,  which 
might  be  moved  successively  from  one 
part  of  the  work  to  another,  with  very 
little  labour ;  and  the  junctures  might 
easily  be  made  water-tight  in  various 
ways. 

"  What  I  have  to  beg  of  you,  my 
dear  Sir,  i8»  that  you  will  tell  me  if  you 
know  of  any  instance  of  such  a  mode 
having  been  already  practised;  for, 
although  I  do  not  myself  know  of  any, 
you,  ia  your  more  ^tensive  experienoe, 
mav  have  seen  instances,  and  1  should 
feel  myself  much  obligfed  by  any  infoxmar 
tion  you  may  afford  me  on  the  subject." 

So  anxious  was  Sir  Samuel  never 
to  take  the  credit  to  himself  of  any  in- 
vention which  had  been  before  practised 
pS 
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by  oihen.  General  Twias,  in  hii  reply, 
considered  the  mode  in  qnestlon  as  ^aite 
unprecedented. 

The  success  with  which  Mr.  Brancl 
has  used  the  cylinder,  nay  induce  other 
engineers  to  adopt  this  and  other  parts 
of  Sir  Samnel's  inrentions  for  exaniniog 
ground  and  forming  dams ;  if  so,  refe- 
rence for  further  details  will,  doubtless, 
be  made  to  the  patent  itself,  5th  March, 
1812. 

M.  S.  B. 

8M0KB  USarimATOma.— BOBBKTS'  HOOD 
AMD  MOUTB-PUCB. 

Sir,— I  read  with  some  Kltlc  surprise 
the  account  given  ia  your  last  Number 
(p.  905),  of  some  ezperinenta  recently 
made  with  a  smoke  respiraiw,  said  to 
be  inyented  by  Messrs.  Robmson  and 
Siems,  about  which  they  affect  much 
mystery — '*  the  means  being  for  the  pre- 
sent kept  secret.*' 

Justice  to  departed  worth  reqjnires  it 
should  be  stated  that  the  smoke  rsspira* 
tor  was  invented,  five-and-twenty  years 
ftgo,  by  John  Roberts,  a  miner,  and  pub- 
hcly  exhibited  by  him  at  Bolton,  Man- 
chester, London,  and  other  places.  The 
apparatus  consisted  of  a  hood  or  mask, 
to  which  wss  attached  a  respirator,  con- 
sisting of  a  tin  funnel  filled  with  moist- 
ened sponge.  In  order  to  take  advan- 
tage of  the  stratum  of  fresh  air  (which, 
in  case  of  fire,  is  always  found  near  the 
floor),  the  rtspirat&r  was  eonuected  with 
the  mask  by  a  distended  flexible  tube.  The 
principle  of  its  operation  ia  as  follows : 
ttie  gaseous  and  other  noxioos  nnttera 
which  exist  in  a  burning  building,  are, 
by  the  art  of  inspiration,  obliged  to  pass 
through  the  respirator,  where  they  are 
absorbed  and  neutralized  by  the  liquid 
contained  in  the  sponge,  and  the  air 
enters  the  lungs  in  a  comparatively 
harmless  state. 

A  slight  attention  to  the  nature  of 
chemical  absorption  will  always  direct 
the  operator  to  the  most  suitable  liquid 
wherewith  to  moisten  the  sponge.  In 
ordinary  cases  of  fire,  thesnooke  abounds 
with  sulphurous  aoid,  earburetted  hydro- 
gen, and  earbonie  acid,  which  jointly 
msy  be  absorbed  ^y  water ;  as  also  aul- 
phurie  and  muriatie  acid.  OirboBie  acid, 
nitric  acid,  &e.,  may  be  effectually 
absorbed  by  the  addition  of  an  alkali  to 
the  water.    In  all  ordinary  cases  of  fire. 


however,  waier  has  bem  fnmd  fuBy 
adeqaats  for  the  pmrpose.  The  com- 
plete efficacy  of  Roberts'  apparatus  was 
repeatedly  demonstrated  in  the  preaeoce 
of  numerous  scientific  individuals,  the 
inventor  remaining  for  a  loi^  time  in 
close  apartments,  filled  with  the  moat 
noxious  snoke  that  could  be  generated 
by  burning  wet  hay  and  straw,  shavioga^ 
coals,  sulphur,  resin,  &o.  The  invention 
received  the  approbation  of  the  most 
distinguidied  chemists  and  men  of 
science  in  the  kingdom ;  the  Society  of 
Arts  testified  their  sense  of  Its  value  by 
a  reward  of  fifty  guineas  and  a  medal ; 
the  Manchester  Guardian  Office  pre- 
sented the  inventor  with  a  similar  sum, 
and  his  Majesty  Geoige  IV.  gave  him 
100  guineas. 

The  apparatus  of  Roberts,  never 
came  into  general  use,  but  the  value- 
able  principle  he  established,  vis.,  the 
effectual  purification  of  air  vitiated 
by  smoke  by  filtration  through  a  moisU 
ened  fabric  has  ever  since  been  snocess- 
fully  acted  upon  whenever  rrquired. 
Thus,  for  instance,  in  '*  Directions  for 
aiding  or  effecting  escape  from  fire,** 
issued  by  the  Royal  Society  for  the  Pro- 
tection of  Life  from  Fire,  it  is  said,  **  If 
there  is  much  smoke,  a  wet  kondker" 
chief  vt\\\  be  found  useful,  inasmuch  as 
when  tied  over  the  face  it  pennits  free 
breathing,  and  excludes  the  smoke  from 
the  lungs."  Accordingly,  the  Society's 
conductors  have  resorted  to  this  expe- 
dient whenever  they  have  found  the 
smoke  inconvenient. 

At  the  fire  in  Tennis-court,  Holbom, 
in  DeMmber  last  (as  narrated  at  page 
251 ),  where  the  premises  were  filled  wkh 
a  BuiFocating  smoke  from  damp  and  dirty 
shavings,  Condu<itor  Christiauaoa  weti9et 
a  woollen  comforter  which  he  wore,  and 
placed  it  over  his  mouth ;  thus  protected, 
be  passed  without  inoonvenience  through 
the  smoke,  and  rescued  three  persons  hi 
an  incipieBt  state  of  suffocation.  For 
the  principle  and  practice  of  sstoke  rcs- 
pirators,  therefore,  up  to  the  close  of 
1648,  we  are  mdehted  to  the  hte  Jahss 
BoberU;  whether  anything  better  is 
forthoomiog  in  1849,  remaim  to  be 
proved. 

With  respect  to  the  "  saw  smoke  ruM^ 
pirator"  announced  at  page  305,  I  have 
manydoubto.    Conductor  Ghriatiansoa'a 
sucoefsful  application  of  the  wet  com 
/or/er  waiasuirect  of  eoBversatkm  Id  the 
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presence  of  Stems,  who  w#a1d  seem  to 
liaTe  adopted  the  principle ;  in  order  to 
connect  himself  with  the  Royal  Society 
for  the  Protection  of  Life  from  Fire,  he 
and  Siems  made  Conductor  Bobinson 
(who  never  perpetrated  an  invendon  in 
hit  life)  a  partner  in  the  affair,  which 
was  thus  jointly  brought  under  the  notice 
of  a  few  persona  connected  with  the 
Society.  The  inventors  object  to  disclose 
their  *' secret"  on  account  of  its  mi- 
pHdtv,  More  simple  than  the  discovery 
of  Roberts,  or  its  rongh  and  ready  appli- 
cation by  Conductor  Christianson,  it  can 
hardly  l)e !  To  suppose  that  A.  M.  Per- 
kins, Esq.,  or  J.  K.  Taylor,  Esq.,  are 
not  to  be  trusted  with  the  inventor's 
"secret,"  is  ridiculous,  and  leads  us 
strongly  to  suspect  there  is  no  ''secret" 
in  the  matter.  The  distrust  of  these 
ffentlemen  is  too  bad,  giving,  as  the 
mter  did,  the  use  of  his  premises  for  the 
experiment,  and  inducing  his  colleagues 
to  stultify  themselves  by  **  resolving"  to 
purchase  ''a  pig  in  a  poke."  In  a  pro- 
apcetos  issued  by  the  Society,  it  is  stated 
that  ''  the  meeting  having  (had)  been 
speeially  conrened  for  the  invtstigaiicn 
of  the  invention,"  &c.  Now  to  me  it 
looks  Kke  an  Irish  investigation,  when 
the  invention  to  be  investigated  is  neither 
shown  nor  explained  !  The  r emits  only 
were  shown,  and  these  might— /or  they 
could— h^ve  been  produced  by  Koberts' 
simple  plan  of  a  moistened  sponge,  or 
other  suitable  fabric.  Neither  of  the 
Society's  inspectors,  nor  any  practical 
fireman,  was  present  at  Tor  invited  to) 
these  experiments.  It  has  been  said 
that 

"  The  pIcMure  is  as  great 
Ofhripg  cheated  as  to  cheat.** 

Donbtless  it  is  so,  or  the  Society  wonld 
have  availed  themselves  of  the  means 
within  their  reach  of  correct  information 
on  this  subject,  so  as  to  guard  against 
the  practice  of  any  deception  by  artful 
and  designing  men,  or  against  being 
misled  by  the  enthusiasm  of  sanguine, 
bat  ignorant  inventors  of  what  may  pos- 
sibly turn  out  to  have  been  long  previously 
publicly  known  and  used  ! 

A  *moke  respirator  for  lamps  is  a 
desideratum,  it  being  found  that  lamps 
are  constantly  extinguished  in  smoke 
which  can  be  entered  by  human  beings 
without    much     inconvenience.      Can 
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Messrs.   Robinson   and  Siems   supply 
this  deficiency  ? 

I  am.  Sir,  yours,  ^c, 

"Wm.  Baddblbt. 
fS,  Ainne4-street,  ItHngton.  Fe».  21, 1S49. 

SMBATON.'^-^nBB  OAK.— ANO  T0B  SDDT- 
STOHB. 

Sir,— We  are  aooustoraed  to  set  very 
frequent  reference  made  by  writers  and 
speakers  to  the  alleged  Ikct  of  Seoeaton 
having  taken  his  idea  of  the  figure  he  adopted 
for  the  Bddyttone  Lighthonie  from  the 
tmnk  of  the  oak ;  and  it  was,  it  is  said,  to 
his  strictly  eonfonnhig  in  this  particular  to 
an  actual  representation  of  nature,  that  tho 
saecess  of  his  celebrated  work  was  mainly^ 
if  not  altogettker  owing.  Whatever  Bnay 
have  been  the  idea  Smeaton  entertained 
upon  the  sabject,  there  can  be  little  donbt 
of  its  being  highly  valuable  %  but  it  is  utterly 
isnpossible  that  he  oovld  have  entertained 
the  endless  variety  of  interpretations  now-a* 
days  put  upon  the  analogy  (if  any)  which  he 
believed  to  eiist  between  tiie  trnnk  of  the 
oak  and  that  of  the  stmetnre  which  stands 
as  a  monament  of  his  exalted  genins. 

Thns  we  find  one  writer,  &  treatmg  of 
sea  walls  and  marine  baniers,  refers  to  the 
majestic  oak  as  the  emblem  of  strength 
'*  which  it  is  well  known  Smeaton  copied  in 
building  the  Eddystone;"  whilst  another 
writer,  or  perhaps  the  same,  refers  to  the 
willow  as  an  emblem  of  weakness  to  establish 
precisely  the  same  positioo.  Again ;  one 
writer  will  refer  to  the  cireamstanoe  of 
Smeaton  having  copied  tiie  oak,  for  tho 
purpose  of  proving  &e  superiority  of  a  ear* 
iicM  sea  wall  over  all  odier  forms ;  another 
will  cite  the  same  droamstance  to  show  that 
the  abeohite  necessity  of  a  slope  is  by  it 
made  very  apparent  indeed. 

For  my  own  part,  looking  to  the  exact 
nature  of  the  forces  which  a  growing  tree 
has  to  snstain  (and  I  can  see  no  pecniiarity 
in  the  oak,  as  compared  with  many  other 
trees  of  the  forest),  and  comparing  them 
with  those  to  which  the  Eddystone  Light- 
hoase  is  subject,  I  confess  my  inability  to 
perceive  the  excessive  force  which  has  been 
BO  frequently  attributed  to  the  illustratieo. 

Might  I,  therefore,  beg  that  some  of  your 
able  correspondents  will  place  Smeaton's 
idea  on  the  subject  of  the  <*oak"  in  its 
proper  light,  through  the  medinm  of  your 
oolnmns,  the  exact  mechanical  principlea 
involved,  and  the  analogy  which  exists  be* 
tween  the  forces  to  which  a  growing  tree^  la 
expoeedi  and  those  whieh  lash  the  trunk  of 
the  Eddystone  Lighthouse. 

I  am.  Sir,  yours,  &c, 

W.  S, 

March  10, 1849. 
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The  Specificaiion. 

First,  my  improTemenU  in  locks  coniUt 
of  the  foUowiDg  arraDgements  :  Figs.  1  and 
2  represent  plans  of  the  works  of  the  lock 
in  different  positions  with  the  bolt  left  out, 
figs.  5  and  6  show  the  bolt  in  oorresponding 
positions. 

I  prepare  two  metal  rings,  a  and  6,  of  the 
shapes  shown  in  plan,  fig.  1,  and  section, 
figs.  3  and  4.  llie  one  ring,  a,  which  1 
call  the  key  ring,  being  accurately  fitted  and 
ground  into  the  other,  I  then  bore  in  these 
rings  two  holes  ttactly  of  the  same  size,  and 
exactly  opposite  to  each  other,  leaving 
a  shoidder  in  the  inner,  or  key  ring,  against 
which  the  key  bolts  are  pressed .  by  a  tuI- 
canized  India  rubber,  or  other  soitable 
spring,  e;  these  key  bolts  are  made  of 
steel,  each  in  two  piepes,  and  are  accurately 
fitted  to  slide  in  the  holes  bored  in  the  rings 
a  and  h;  the  thick  part  of  them,  <f,  d}, 
being  longer  than  the  length  between  the 
shoulder  of  the  hole  in  the  key  ring,  and  the 
outer  circumference  of  the  ring,  6,  and  the 
thin  part,  d*,  projecting  into  the  key -hole, 
to  be  acted  upon  by  the  key  as  hereafter 
described ;  the  key  is  formed,  as  shown  in 
figs.  3  and  4  ;  two  grooves,  /,  are  cut  on 
opposite  sides  of  it,  as  shown  in  cross  sec« 
tion,  fig.  3',  by  a  rotary  cutter,  or  other 
means;  the  grooTea  are  large  enough  to 
admit  the  smidl  ends,  <{*,  of  the  key  bolts  to 
slide  along  them,  and  are  formed  "with  irre- 
gular or  wavy  bottoms,  which  differ  from 
each  other,  the  greatest  depths  of  the  grooves 
being  at  the  end  of  the  key,  so  that  wien  the 
key  is  inserted  into  the  key- hole  up  to  its 
shoulder,  ^,  as  in  fig.  4,  the  key  bolts  shall 
be  pressed  butwarda  from  the  centre,  and 
the  thick  ends  of  the  inner  pieces,  df^  of  the 
key  bolts  are  then  made  to  coincide  eiaetly 
with  the  circumference  of  the  key  ring.  In 
this  position  the  outer  pieoes.of  the  key 
bolts  can  offer  no  opposition  to  the  key  ring, 
^,  being  turned  round  by  means  of  the  key  j 
but  when  the  key  is  wididrawn,  the  spring 
actitig  upon  the  outer  pieces,  d,  presses  the 
inner  pieces  against  the  shoulder.  A  *<  fea- 
ther''  on  the  key  fita  into  the  slot,  k,  of  the 
key  ring  to  take  the  strain  off  the  ends  of 
the  key  bolts  when  the  key  ring  is  being 
turned  round,  and  a  pin,  t,  projecting  from 
the  key  ring  moves  the  bolt  of  the  look. 
The  ring,  b,  is  fixed  to  the  box,  or  case  of 
the  look.  In  fig.  5,  the  bolt  is  shown  as 
thrown  full  out;  and  in  figs.  2  and  6,  the 
key  risg  has  made  a  quarter  of  a  turn. 
When  the  key  ring  has  made  half  a  turn, 
the  enda  of  the  key  bolts  come  exactly  oppo- 
site  to  each  other,  and  If  the  key  be  with- 


drawn from  its  hole  the  spring  will  pres 
the  key  bolts  against  their  shoulders  in  the 
holes,  and  thrust  the  outer  pieces,  <f,  into 
the  key  ring,  a,  so  that  the  key  ring  cannot 
be  turned  round  except  by  means  of  a  key 
which  shall  press  out  the  key  bolts  to  the 
proper  distance  at  the  same  time.*  Tlie 
number  of  key  bolts  may  be  increased.  If 
three  be  used,  they  must  be  at  equal  dis- 
tances from  each  other,  and  a  third  of  a  turn 
of  the  key  ring  will  lock  or  unlock  them. 
If  four  bolts  be  used  they  may  be  placed 
exactly  at  right  angles,  and  then  a  quarter  of 
a  turn  will  lock  or  unlock  them  :  or  if  two 
of  them  be  placed  opposite  to  each  other, 
as  in  fig.  1,  then  the  other  two  may  be 
placed  opposite  to  each  other  at  any  con- 
venient angle  with  the  other  two,  and  then 
the  key  ring  must  make  half  a  turn  to  lock 
or  unlock ;  if  five  or  six  bolts  be  used  they 
must  be  placed  at  equal  distances  from  eacb 
other,  and  supposing  that  a  pin  projecting 
from  the  key  ring  be  used  to  move  the  lo^ 
bolt,  then  any  number  of  fifth  or  sixth  parts 
of  a  torn  (together  not  exceeding  li^  « 
turn  j  will  lock  or  unlock ;  but  if  other  meani 
be  used  to  move  the  lock  bolt,  then  it  may 
be  «o  arranged  that  any  numbcnr  of  turns  iiF 
the  key  will  lock  or  unlock.  The  key  bolts 
may  be  arranged  in  sets  one  above  the  other. 

Second.  My  improvementa  in  springs 
apply  to  those  malde  partly  of  Vtt]canjze4 
India-rubber.  I  take  two  plates  of  litMi, 
and  form  them  into  the  shape  represented 
by  a,  fig.  7 ;  the  inner  edges  are  bereUed, 
as  shown  in  section,  fig.  8  ;  the  two  plsle« 
form  a  box,  into  which  I  plaoe  square  Uocks 
of  vulcanized  rubber,  separated  by  ihin 
plates  of  iron,  as  shown  in  fig.  7 :  projectii^ 
pins  in  the  thin  plates  keep  therniHftn  its 
place :  there  is  a  n>ace  between  the  side  of 
the  box  and  the  rubber,  to  allow  of  its  «x* 
psnsion  when  compressed. 

Fig.  9  shows  the  appVcaiOon  oC  Hmw 
springs  to  ships*  rigging,  b,  bong  a  aorew 
for  the  purpose  of  setting  up  ^a  rigging ;  it 
passes  through  one  end  of  the  box*  emA 
presses  against  a  pin  of  iron  on  the  top  piece 
of  rubber.  Fig.  10  shows  another  form  of 
one  part  of  the  box,  which  may  be  fastoied 
directly  to  the  ship's  side  without  channela« 
the  other  part  being  like  fig.  7.  I  «m  • 
hempen  laniard  for  fattening  the  ahroud  to 
the  spring,  so  that  if  it  be  necessary  to  cat 
away  the  masts,  the  rigging  may  be  sepu* 
rated  from  the  spring  by  cutting  this  beapeo 
laniard. 

TMrd.  Fig.  11  shows  anotlier  menu  of 
fastening  and  setting  up  the  rigging  of  shipa. 
Hitherto,  when  icrewa  have  baca  naed,  tho 


NEWALL'S  patent  IMrROVEMENTS  IN   LOCKS,  SPRINGS  AND  RIGGING.      325 

Fig.  1.  Fig.  3.  Fig.  2. 


Fig,  7. 


Fig.  0. 
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thread  of  the  serew  has  heen  left  eipoied  to 
the  corroding  action  of  aalt  water.  My  im- 
proTemeot  conilau  in  making  the  parts  of 
the  acrew  aa  ahown  in  the  engraring.  The 
part,  a,  has  a  right*band  male  acrew,  for  a 
short  length  only  ;  at  the  lower  end  it  worka 
into  the  female  acrew  ent  through  the  entire 
length  of  the  part,  b,  which  haa  also  a  short 
left-hand  acrew  cut  on  Its  tower  end,  which 
works  into  a  corresponding  female  screw  cut 
in  the  part  c  aa  far  as  d ;  the  part  b  has  a 
nnt  formed  on  it  at  e,  and  by  which  it  is 
tamed  round,  and  in  this  way  the  parts  « 
and  e  are  screwed  together  or  separated. 


COKK   SArBTT  RAFTS. 

Captain  Ballock,  R.N.,  has  addressed 

the  following  letter  to  the  First  Lord  of 

the  Admiralty:— 

Woolwich,  March  29. 
Sir,— In  layfni;  before  you  the  model  of  a  raft 
which  it  intended  to  show  how  the  means  already 
furnished  to  every  steam  Tensel  may  be  applied  to 
an  object  worthy  of  serious  consideration— viz.,  the 
preservation  of  life  from  shipwreck— I  make  no 
claim  to  scientiflc  invention,  or,  indeed,  to  any 
merit  beyond  that  of  realizing  a  conception  which 
seems  tu  promise  to  be  made  useful  to  the  maritime 
world,  anu  turning  to  account  the  never  failing  in- 
{;enuity  of  seamen  in  times  of  peril— nor  need  I 
affect  to  offer  any  other  apology  to  the  First  Lord  of 
the  Admiralty  in  calling  his  attention  to  the  sub- 
.  ject,  than  the  obvious  utility  of  the  design,  and  the 
extreme  simplicity  of  its  construction :  and  I  only 
ask  as  a  favour  that  should  it  be  useful  and  de- 
serv  ing  of  your  patronage,  that  it  may  be  called  "  Cap- 
tain Bullock's  Safety  Raft,"  trusting  that  sooner 
or  later  it  may  connect  my  name  with  the  cause  of 
humanity,  towards  the  promotion  of  which  your 
approbation  would  contribute  mmt  effectually  by 
causing  its  adoption,  not  ouly  in  the  Roval  Navy, 
but  also  in  every  merchaut  steam- vessel  in  Great 
Britain.  If  the  difHculty  of  conhtructing  a  raft 
under  trying  circumstances  be  generally  admitted 
by  experienced  professional  men,  the  great  advant- 
a;;e  of  having  such  a  means  at  hand  and  ready  on 
the  emergency  will  be  apparent  to  every  one;  and 
the  consequence  of  wanting  such  a  means  has  been 
exempiiiled  in  numerous  disasters  in  times  past,  as 
well  aa  melancholy  occurrences  of  recent  data. 

The  contrivance  of  a  simple  rafi  for  saving  a 
•hip's  crew  and  transporting  them  to  the  shore 
throagk  surfs  and  breakers  that  would  inevitably 
swamp  boats  of  every  description,  has  long  occu- 
pied my  mind :  but,  last  year,  on  observing  the 
the  fitting  of  the  bridges  in  the  Folkeaooe  aad 
Boulogne  packvts  of  the  Sooth-Eastern  Railway 
Company,  my  thoughts  on  the  nubject  assumed  a 
definite  form,  aiid  on  my  return  firom  service  I  pre<- 
aented  my  model  to  Admiral  Dundas,  who  moat 
kindly  entered  into  my  views,  and  seeing  there  was 
no  great  expense  attending  the  experiment  per- 
mitted it  to  be  fltud  to  Her  HaJesty  a  steamer, 
IPf^eon,  at  Woolwich. 

Tke  raft  is  easily  described;  K  Is,  In  fact,  the 
bridge  (as  the  elevated  and  necrssary  comrounica- 
tioD  between  the  paddle-boxes  is  called,}  and  is 
formed  of  four  pieces  of  broad  plank,  strongly 
united  at  the  corners,  and  made  banyan t  by  the  ad- 
dition of  Cork  conforming  to  the  breadth  of  the 
frame,  to  which  I  had  added  a  centre  plank  for  the 
convenience  of  carrying  a  boat  of  the  lightest  de- 
scription, which  will  affiird  a  comparative  security 
for  the  weak  and  disabled. 


The  bridge,  instead  of  being  a  fixture  as  here- 
tofore, is  now  entirely  detached,  and  the  planks 
being  fSsatened  together  by  swivel  bolu  allows  it  tc 
adapt  its  form  readily  to  the  circumsUnees  under 
whieh  It  may  be  required  to  be  laoachedor  iosted 
out  of  its  place,  and,  la  eaae  of  fire,  to  be  passed 
forward  or  aft,  between  the  masts  aad  ftggiac,  aad 
prepared  for  service  at  tha  part  af  the  thtp  the 
most  remote  from  the  daiigi  r. 

1  may  also  affirm,  Ar<«m  cxparieaeB,  that  the  nft 
vould  beoome  a  floating  breakwater  to  the  besto 
whenever  the  crew  wosa  aoB^ilBd,  ftem  aay  «s> 
tressing  clieumstance,  to  abandon  their  ship  st  ks, 
by  mooring  them  to  it  under  its  lee ;  nor  can  the 
boat  aiiixed  to  it,  by  any  possibility,  be  eapsiied. 
I  have  the  hoBonr  to  be.  Sec, 
FREDBRlCie  BULLOCK,  Captain,  &J{. 

The  Right  Hon.  Sir  F.  T.  Barlaf, 
First  Lord  of  the  Admiralty  * 

If  Sir  F.  T.  Baring  will  refer  bad 
to  the  Admiraltj  Records  during  the 
administration  of  Lord  MelTiiie,  he  will 
find  that  a  safety  raft  of  predsely  the 
same  descriptioo,  was  proposed  to  6o- 
▼emment  by  Mr.  George  Cumberlind 
(an  old  and  frequent  correspondent  of 
our  own,)  with  the  exception  of  its 
peculiar  adaptation  to  steam  veisels, 
which  had  not  at  that  time  found  their 
way  into  the  naval  service — Mr.  Cum- 
berland's plan  was  not  adopted,  nor  eren 
the  receipt  of  it  acknowledged,  bnt  be 
published  a  full  account  of  it  in  "  Ni- 
cholson's Journal,"  for  October  1810, 
p.  134,  from  which  we  make  the  following 
extract  :— 

"  About  six  years  pait,  a  aoGtary  iaba* 
bitant  of  a  promontory  projecting  into  the 
Severn  Sea,  called  Weaton  Saper  Mart,  1 
amased  ODyself  mvch  among  the  rocks  titere, 
and  spent  siany  hoars  in  snidyiDg  the  action 
and  form  of  water  when  impeUed  in  the 
figure'  of  a  wave ;  it  bttog  my  opinion  «t 
that  time,  as  it  atill  is,  that  the  fonai 
water  takes  from  motion  are  ao  determined, 
that  even  in  scnlptnrs  Ihey  msy  be  reprt- 
sented  with  correctness ;  and  that  notbiDg 
would  better  teach  as  the  art  of  represniing 
motion  by  fixed  lines,  than  these  imsfCfl  lo 
often  repeated  with  exactness.  Oa  these 
occasions  I  freqaently  observed  eiteniite 
masses  of  the  sen  weed  called  tang  oa  thit 
coast,  and  which  the  farmera  bnra  for 
manure,  floating  into  the  hollow  coves  helov 
me,  on  the  sorfaoe  oi  the  most  tiemeadovi 
wavea ;  and  forming,  if  I  may  so  expHi» 
myself,  a  green  earpet,  that,  nndalating  oatte 
broken  wave,  was  never  submerged,  slthosg& 
continnally  varying  its  sarfiaee;  and  «> 
which,  as  on  a  rasting.ptaca,  birds  frBqaentlr 
alighted,  or  ssfc  to  rspoie  themselves,  as  U 
it  were  a  verdant  down* 

"  On  a  eoaat  lO  remarkably  dangeroat, 
where  no  boat  eonld  land  avea  in  co«l^- 
rati»ely  tr»qail  wsatber,  these  9^  mtf 
were  very  inteicsting,  snd  led  natnrally  to  w 
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fhovglit,  whether  tmch  m  tort  of  nit  might 
not  be  coMlrvcted  of  other  maferiole,  fit, 
Infteed  oT  bMt,  to  eorry  bcb.  The  retnlt 
o  which  WM,  it  oppeered  to  me,  that  if 
eadi  asilor  in  a  moB^f- war  had  a  oork  mat- 
trcia,  and  theae  nattrenca  were  all  linked 
togeUier  by  eorda,  such  a  float,  capable  of 
landing  nfelj  cfcn  on  breakera,  would  be 
prodnced* 

"  Pleaaed  with  the  thought  I  went  to 
Brlatol,  and  conanlted  a  cork^ntter  there  aa 
to  the  quantity  of  cork  neoesaary  to  rapport 
m  man ;  and  aoon  fbnnd,  that  a  very  mode- 
rate weight  wonld  do,  and  that  cork  afaaWngs 
were  then  worth  only  8d.  per  bushel,  and 
diielly  sold  for  firing,  or  to  make  gnards  for 
pfffatoen  to  fill  the  netHngi. 

'*  It  therefore  atmek  ne,  that,  aa  mat- 
tnaaea  are  neeesiary  In  the  navy  for  the 
hnauBoeka,  and  notbhig  drjer  than  oork  or 
eaaicr  to  ihave  into  a  thin  elastic  body,  it 
might  anawcr  the  above  cod,  to  fill  these 
mnttreaaea  with  this  substance,  in  a  propor- 
tion equal  to  the  support  of  a  single  man  : 
and  then  a  mass  of  them  thrown  OTcrboard, 
linked  together  by  ties  at  each  comer, where 
cords  might  be  always  attached,  would  form 
an  extensive  raft,  capable  of  sustaining,  out 
of  the  water,  as  many  men  as  there  were  of 
these  mattresses  united ;  and  thus  conveying 
them  on  the  tops  of  the  waves,  and  depo- 
siting them  safely  on  shore,  or  even  on  the 
•nrface  of  rocks,  when  the  sea  retired  with 
tliotide. 

*'  To  eootemplate  lueh  a  thought  in  ima- 
gination is  truly  delightful ;  but  to  believe, 
aa  I  do,  that  die  thing  is  practicable  with 
eaae,  and  not  communicate  it  to  others,  ia 
impossible.  I  have  therefore  done  all  in  my 
power  to  extend  the  idea  from  my  own 
bosom  to  the  mind  of  the  public  at  large, 
having  first  addressed  my  wishes'  and  plan 
to  that  quarter,  where  the  power  of  putting 
it  extensively  into  execution  alone  exists. 

*'  Aa  yonr  Journal  must  ultimately  reach 
an  oountoies,  I  therefore  wish  to  deposit  these 
reileetiona  in  it,  in  the  hope,  that  thry  may 
Ihas  he  extended  to  some  practieable  be- 
nefit, if  not  to  ouraelvea,  to  our  ndghboura, 
or  some  distant  dime,  where  the  ooasta  are 
equally  dangerous  :  for  all  other  rafts,  that 
I  have  elllwr  seen  or  contemplated^  have 
this  great  defect,  that  they  eome  on  shore 
with  too  much  force,  and  that  the  blows  they 
lecdvo  either  diqoint  them,  or  throw  off  the 
people  i  that  their  wrecks  are  more  danger- 
owe  than  the  rocka  they  stand  on  ;  and  that 
erery  time  they  pitch,  those  on  them  are 
ooTered,  and  some  never  may  be  able  to 
retidn  their  hold  or  rise  again. 
"  I  am,  &e. 

"G.  CVIfBlRLAND. 
••  Bifitol,  mh  August,  1810." 


Of  Mr.  Cumberland'!  prior  claims  we 
ean  very  vrell  aoppoee  Captain  Bullock 
to  be  entirely  i^orant;  and  we  dare 
say,  that  when  now  apprised  of  their 
existence,  he  will  be  as  ready  as  any  one 
to  recognise  them.  CSaptain  Bullock's 
plan,  after  all,  is  but  a  very  imperfect 
revival  of  Mr.  Camberlanas,  for  the 
fi>rmer  but  proposes  to  make  a  cork  raft 
of  the  bridge  between  the  paddle-wheel 
cases  of  steamers,  which  might  or  might 
not  be  snfBoient  for  the  rescue  of  a  ship's 
crew;  whilst  the  latter  proposes  that 
every  sailor  on  board  of  every  ship 
(whether  steamer  or  not)  should  have 
his  cork  mattress,  so  that  by  linking  the 
mattresses  of  a  whole  crew  together  in 
cases  of  shipwreck,  a  raft  might  be  at 
once  formed,  equal  to  the  conveyance  of 
all  on  board,  in  safety  to  the  shore,  with 
an  ample  store  of  provisions  besides. 
The  surest  way  for  Captain  Bullock  to 
gratify  bis  laudable  ambition  *'  to  con- 
nect his  name  with  the  cause  of  huma- 
nity," would  be  to  relinquish  at  once 
his. own  scheme— of  very  limited  utility 
at  best — and  exert  himself  with  all  his 
might  to  promote  the  adoption  of  the 
larger  and  more  efficient  plans  of  Mr. 
Cumberland.  To  be  the  introducer  into 
actual  use  of  "  Cumberland's  Safety 
Rafts,"  (their  true  name)  would  be  honour 
greater  far,  than  any  to  be  derived  from 
being  the  author  of  a  bad  copy  of  a  good 
original. 


ON  THB  SUPPOSXn  ADTANTAOS  07  AUX- 
ILIABT  BALLOONS  IN  AJBBIAI.  NAVIOA* 
TION. 

Sir,  —  There  are  doubtless  many 
renders  of  the  MechunicM*  Magazine ^ 
who  will  rememher  that  Mr.  Gale,  the 
aeronaut,  who  ascended  from  Cremorne 
Gardens  last  year,  exhibited  during  the 
previous  summer  an  invention  for  econo- 
mising the  power  of  the  balloon,  by  pre- 
venting the  loss  of  gas  consequent  on  its 
expansion,  when  the  balloon  reaches  an 
elevation  where  the  air  is  less  dense.  A 
description  of  the  invention  appeared 
In  the  papers  of  that  time,  accompanied 
(if  I  am  not  mistaken)  bv  some  remarks 
characterising  it  as  a  valuable  improve- 
ment ;  and  so  it  certainly  would  have 
proved  had  it  accompliahed  the  professed 
object  of  the  inventor ;  for  although  it 
would  have  added  but  little  to  the  effi- 
ciency of  the  ballootty  yet  it  would  have 
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been  one  step  forward  hi  tbe  progress  of 
a  science,  which  has  been  destined  to 
make  little  or  no  progress  since  its  first 
discovery  ;  for,  notwithstanding  we  have 
aeronauts  who  nearly  every  summer  treat 
us  to  a  practical  exposition  of  the  science 
of  which  they  are  the  acknowledged  pro- 
fessorfyVetwith  the  exception  of  a  better 
knowledge  of  the  upper  currents  of  air, 
they  have  not  made  a  single  contribn- 
tion  of  any  importance  to  the  small  stock 
of  knowledge  we  already  possessed  of 
the  science  of  aerostation.  The  balloon 
itself  remwns  at  the  present  time  nearly 
the  same  as  it  came  from  the  hands  of 
its  original  inventors;  the  only  improve- 
ment that  has  been  effected  being  merely 
in  the  details,  such  as  a  slight  alteration 
in  the  shape  and  an  improved  construe* 
tion  of  car  and  valve. 

Pardon  this  digression,  and  return  with 
me  to  Mr.  Gale's  invention  of  auxiliary 
balloons,  which,  in  my  opinion,  instead 
of  being,  a  step  forward,  is,  in  fact,  a 
step  backwards ;  for  it  will  not  add  to, 
but  materially  impair  the  power  of  the 
balloon. 

To  explain  clearly  the  fallacy  of  this 
« invention,  it  will  be  necessary  to  state, 
for  the  benefit  of  those  who  may  not 
be  acquainted  with  it,*  that  it  consists 
in  the  addition  of  two  smaller  auxiliary 
balloons  attached  to,  and  communicat- 
ing with  the  interior  of  the  large  or 
parent  balloon,  one  on  each  side,  in 
such  manner  that  they  can  be  elevated, 
by  the  means  of  cords,  to  a  level  with  the 
top,  or  allowed  to  fall  below  the  neck  of 
the  parent  balloon.  When  the  balloon 
starts  from  the  earth,  the  two  small  bal- 
loons hang  cmptv  by  the  side  of  the 
larger  one,  but  when  the  balloon  attains 
an  altitude  where  the  air  is  less  dense, 
and  consequently  the  gas  expands,  there- 
by increasing  its  volume  to  such  an 
extent,  that  the  balloon  is  incapable  of 
containing  it,  the  aeronaut,  instead  of 
allowing  the  gas  to  escape,  elevates  the 
two  auxiliary  balloons  to  a  level  with  the 
top  of  the  parent  balloon,  when  the 
ascending  power  of  the  gas  causes  it  to 
rush  into,  and  inflate  them.  By  these 
means  the  parent  balloon  is  for  a  time 
relieved  of  the  surplus  gas ;  but  should 
any  further  expansion  take  place,  the 
gas  must  then  escape  into  the  air.  When 
condensation  takes  place,  the  action  of 
the  auxiliary  balloons  is  then  reversed 
by  lowering  them  a  sufficient  distance  te 


'allow  the  ga9  to  ascend  into  the  paient 
balloon.  To  a  <ikstn\  observer,  the 
addition  of  auxiliary  balloons  might  cer- 
tainly appear  an  improvemest,  bat  on 
closer  exsminatiOB  it  will  be  seen  that  till 
that  can  be  effiscted  by  dw  auxiliary 
balloons  can  be  done  much  better  with- 
out them,  by  partially  inflating  the  single 
balloon,  only  leaving  sufficient  room  for 
the  gas  to  expand.  Now,  in  reality,  this 
is  all  that  can  be  done  by  the  auxiliary 
balloons ;  and  as  they  are  no  less  in- 
fluenced by  the  attraction  of  gravitation 
than  the  parent  balloon,  the  three  bal- 
loons may  be  likened  to  one  of  larger 
diameter,  the  parent  balloon  representing 
the  inflated  and  the  auxiliary  balloons 
the  uninflated  portion.  The  loss  of  gas, 
consequent  on  expansion,  can  no  more 
be  prevented  br  the  use  of  the  triple 
than  the  single  balloon,  while  the  use  of 
the  small  balloons  (in  addition  to  their 
being  a  cumbrous  appendage)  destroys 
the  symmetry  of  the  balloon,  and  requires 
the  attention  of  the  aeronaut,  and  is  also 
attended  with  a  loss  of  power. 

To  show  more  clearly  the  disadvaa* 
tage  attending  the  use  of  auxiliary  bsU 
loons,  we  will,  by  way  of  illustratiovi, 
suppose  a  case  in  which  the  parent  bsl« 
loon  is  twenty  feet  and  the  auxiliaries  ten 
feet  in  diameter.  The  parent  balioosi 
would  then  hold  4188  cubic  feet  of  gas, 
and  the  two  auxiliaries  1047,  or  one- 
fourth  of  the  contents  of  the  parent  bal* 
loon.  The  pirent  balloon  being  inflated 
to  the  full  extent  of  its  capaoity,  the  gns 
could  expand  one  fourth  of  its  original 
volume  without  loss ;  but  if,  instead  of 
using  the  three,  we  use  only  one  bal- 
loon of  22  feet  diameter,  we  shall  find 
that  by  inflating  it  with  the  same  quan- 
tity  of  gas  as  the  parent  balloon  of 
20  feet  diameter  will  hold,  there  will  be 
a  greater  space  left  for  expaosioD  than 
will  be  afforded  by  the  two  raxilisry 
balloons  of  10  feet  diameter,  while  the 
quantity  of  silk  used  in  theconstmctioii 
of  one  of  22  feet  will  be  much  lets  than 
that  required  for  one  of  20  feet  and  two 
of  10  feet  diameter.  A  balloon  of  22feei 
diameter  will  contain  5575  cubic  feet  of 
gas;  therefore  if  inflated  with  4188  feet 
of  gas,  there  will  be  5575  (4188  x  1987} 
feet  left  for  expansion,  instead  of 
1047  feet.  The  silk  required  for  the 
construction  of  the  triple  balloons  will  be 
1884  square  feet,  and  for  the  single  bal- 
loon 1530  .feet,  there  being  s  saving  a 
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fiiTonr  of  the  nngle  balloon  of  354 
(1384-1580)  tquare  feet  of  silk,  with 
the  adTantage  of  holdine  340  cubic  feet 
more  gas  than  the  triple  milloon.  Tmst- 
iog  that  I  have  shown  sufficiently  clear 
the  disadvantage  attending  the  use  of 
auxiliary  balloohs, 

I  am,  Sir,  yours,  &c., 

Hehrt  Barhes. 
SS,  Kewsum-fticet,  Ox£>zd- street 


WORXINO  SHIPS  BT  MANUAL  POWXB* 

Sir, — In  reference  to  the  desire  ex- 
pressed by  "  M.  S.  B"  (in  the  Mecha- 
fucs*  Magazine  oS  24th  March),  to  know 
how  the  manual  power  of  ships'  crews 
might  be  best  applied  to  the  propulsion 
of  ihips,  I  beg  to  offer  a  few  suggestions. 
The  most  simple  and  economical  mode 
appears  to  me  to  be  the  following,  if 
used  in  vessels  already  fitted  with  steam 
power,  and  working  either  with  paddle- 
wheels  or  with  the  screw  (the  latter, 
especially).  First,  there  should  be  a 
fiicility  of  unconnecdng  the  paddle-shaft 
or  serew  gear  (as  the  case  may  be)  from 
the  engine.  Next,  a  toothed  or  band* 
wheel  should  be  fitted  to  the  spindle  of 
the  capstan,  and  of  any  convenient 
dimensions.  Such  wheel  might  be  fitted 
so  as  to  work  close  under  any  of  the  deck 
beams,  and  so  as  to  be  united  or  sepa- 
rated from  the  capstan  at  pleasure,  oy 
means  of  a  clutch,  similar  to  that  adopted 
for  nnitiog  and  separating  the  parts  of 
the  patent  capstan  now  in  use,  and  fitted 
in  a  similar  way,  by  proper  gearing 
united  to  or  separated  from  the  paddle- 
shaft  or  screw  gearing.  The  caostan 
bars  would  be  shaped  in  the  usual  way 
lor  getting  up  the  anchor  or  warping  the 
ship,  and  the  men  heaving  thereat  in  half 
watches,  or  as  the  commanding- officer 
shonld  otherwise  see  fit,  would  easily 
obtain  a  speed  of  5  knots  an  hour.  By 
this  method,  it  will  be  at  once  perceived 
that  a  very  trifling  expense  would  suffice, 
as  the  wh<^  of  the  gearing  required 
-would  be  only  one  krge  and  three 
smaller  toothed  wheds,  a  length  of  shaft- 
ing, and  the  necessary  bearings,  all  of 
which  may  be  fitted  to  the  underside  of 
any  of  the  deck  beams  where  most  oon- 
T^ent,  and  would  occupy  very  little 
spaoe  whev  fixed. 

I  am,  Sir,  yourSi  &e., 

S.  S. 

BowJtag  Gfeen-teMi  Southwavk, 

March  30.  IMO. 


paiNOiPLSs  or  railway  rating. 

Sir,— In  your  publication,  No.  1817, 
I  find  an  article  on  the  elements  of  raiU 
way  ratiuff  by  Mr.  J.  W.  Woollgar,  in 
which  he  shows  in  a  very  brief  form  how 
to  arrive  at  the  present  system  of  rail- 
way rating.  At  the  outset,  however,  be 
makes  an  assertion  which  is  rather  start- 
ling, namely,  that ''  A  railway  ought  to 
be  assessed  at  the  same  amount  collec- 
tively as  if  the  whole  of  it  lay  in  one 
parish,  whether  the  earnings  be  uniform 
or  otherwise.*'  As  this  is  a  subject  which 
has  for  some  time  engrossed  mv  atten- 
tion, and  the  conclusions  at  which  I  have 
arrived  are  rather  different  from  those  of 
Mr.  Woollgar,  I  beg  to  lay  them  before 
you,  so  that  if  in  your  judgment  they  are 
important,  they  may  be  placed  in  the 
columns  of  your  useful  publication. 

1.  As  to  how  a  railway  ought  to  be 
aeeeesed. 

Mr.  Woollgar  places  the  gross  receipts 
of  one  year  in  one  column,  which  for 
conciseness  I  will  call  a  debtor  column, 
and  gives  credit  in  another,  which  may 
be  called  the  creditor  column,  for  the 
gross  rental  of  stations  and  buildings, 
working  expenses,  ordinary  repairs,  ser- 
vants' wages.  Government  duty,  local 
rates,  taxes,  tithe  rent-charges,  per  cent- 
age  on  the  capital  necessary  to  carry  on 
the  traffic,  and  an  allowance  for  landlords' 
rent,  renewal,  repairs,  and  insurance. 
He  deducts  the  amount  of  the  one 
column  from  that  of  the  other,  and  calls 
that  the  nett  rateable  value  of  the  rail- 
way. Now,  this  amounts  to  neither 
more  nor  less  than  saying  that  the  assess- 
able property  of  a  railway  is  the  nett 
annual  profits ;  which  I  conceive  to  be 
a  very  unfair  and  partial  way  of  nutting 
the  case,  and  so  far  as  the  shareholders  are 
concerned,  an  unjust  one.  In  this  and 
the  neighbouring  parishes,  the  parochial 
assessments  upon  all  dwelling-houses, 
warehouses,  mills,  and  works  of  every 
description  with  power  used  therein, 
whether  steam  or  water,  and  all  premises 
used  in  manufacturing  and  other  pur- 
poses, are  fixed  upon  the  gross  annual 
valuation,  or  annual  rent,  from  which  a 
deduction  is  made  for  landlord's  rent, 
renewal,  repairs,  and  insurance ;  and  the 
result  produced  is  the  rateable  value. 
Such,  then,  being  the  principle  upon 
which  all  occupiers  of  dwelling-houses, 
warehouses,  cotton  and  other  mills, 
bleach  works  and  others,  are  rated,  why 
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should  anj  olber  xnetlMd  be  adopted  in 
assessing  raiiwmy  pr^pertv  ?  Neither 
the  amount  •f  the  naatcrisl  produced  ia 
any  of  the  abevenaned  naoafintoriei^ 
nor  yet  their  Talae,  was  ever,  that  1  am 
aware  of,  taken  into  coasideratioa  in 
order  to  obtain  their  xatesble  value :  and 
as  liule  wight  the  amoont  of  traffic,  er 


rooeipta  of  a  raflway.  lo  be  introdnoed  ts 
obtain  its  parochial  aiaesnaeat  Ihe 
foUoviag  method  would.  I  thuk,  neit 
the  objections  I  have  riked  to  the  pie* 
seat  syatem,  and,  ao  far  as  the  shan* 
holders  or  parlsbionen  aie  eoBoeraed,bs 
a  just  and  equitable  one :-« 


Gh-oss  anoval  valae  or  aniomit\ 
expended  on  stations,  ware- 
houses, bridges,  viadiietat 
tminds,  eaabuikiiieBts,  ent- 
tings  and  fillings,  rsib,  ma- 
cbiJMB,  &e. 


l^^ToZot^r     Jwearandtaar^fNett 
>•*     locomotive    -<  and  insurance, 
ateam  power.       1  *""  iii»ur«oo«, 


sr  Al 

••  1 


2.  As  to  whether  a  railway  ought  to 
be  assessed  collectively  or  otherwise. 

According  to  the  present  legal  system 
as  laid  down  by  Mr.  Woollgar,  the  whole 
of  the  profits  upon  a  line  are  according 
to  the  length  of  the  line  divided  equally, 
making  an  average  mileage  proportion, 
which  is  considered  to  be  the  average 
mileage  assessment ;  and  all  overseers  of 
parishes,  through  which  the  line  of  rail- 
way runs,  ought  to  calculate  the  rateable 
value  according  to  the  length  of  the 
parish,  taking  the  average  mileage  pro- 
portion as  their  data.  Now,  this  I  con- 
ceive to  be  a  decided  encroachment  of 
one  parish  upon  the  interests  of  another, 
so  much  so,  as  to  materially  lessen  the 
amount  of  the  rateable  value  of  railway 
property  in  parishes  where  a  railway  ter- 
minates or  has  its  station ;  for  the  extra 
amount  expended  upon  any  given  mile 
which  includes  a  terminus  or  station, 
generally  exceeds  that  on  any  other 
half-dozen  miles  on  the  line.  If  the  first 
and  most  expensive  mile  only  pays  the 
same  proportion  as  sny  of  the  others,  it 
follows  that  the  difference  must  fall  upon 
the  parishioners  at  the  terminus,  Who 
pay  for  the  full  assessable  value  of  the 
premises  occupied  by  them,  while  the 
railway  company  are  only  paying  part  of 
their  assessable  value,  having  to  average 
the  other  portions  with  (he  least  expen- 
sive portions  of  the  line  in  the  adjoining 
parishes.  Properly  in  one  pari^  is 
assessed  and  rated  for  that  parish  only, 
no  matter  what  connection  it  may  have 
with  property  in  another  parish.    For 


instance,  if  the  boundary  of  two  parishes, 
A  and  B,  run  through  the  works  of  t 
cotton  manufactory,  the  mills  and  stean- 
engine  being  in  parish  A,  and  the  wtre- 
houses  for  packing,  &c.,  in  B,  the  sskm- 
roent  of  property  in  parish  A  would  sot 
be  the  average  value  of  that  in  A  and  B^ 
but  of  that  in  A  alone.  Again,  if  tke 
residence  of  a  gentleman  be  erected  mi 
land  at  the  junction  of  three  ptrisne^ 

A,  B,  and  C,  the  dwell iog-hoose  beny 
in  parish  A,  stable  and  shippon  io  pi- 
rish  B,  and  other  outbuildings  in  panh 
C ;  then  the  rateable  value  <?  the  dwell- 
ing-house in  parish  A  would  not  be  tlie 
average  rateable  value  of  property  in  A, 

B,  and  C,  but  upon  the  valuation  of  tbe 
dwelling-house  in  A  alone ;  each  beiqg 
valued  separately  and  assessed  aeeordiof 
to  the  amount*  of  money  expended  is 
their  respective  parishes.  And  thh  h 
almost  invariably  the  way  hi  widflk 
building  and  other  property  is  at  preiedt 
assessed. 

I  cannot  concur  with  Mr.  WoollgsriB 
the  propriety  of  adopting  any  exoeptiood 
method  of  assessing  railway  propcrtf. 
I  think  all  property  riiould  be  asseetable 
to  its  own  parish,  and  assessed  accordiog 
to  a  valuation  upon  the  amount  Uidoot    i 
in  that  parish,  Irrespective  of  traf&eor    I 
receipts,    and   no    matter   whether  it    j 
belongs  to  a  company  or  a  private  iodl- 
vidual. 

I  am.  Sir,  yours,  &e.» 

JaHatLwAX. 

BoMm  le  llMim,  f  MfiMliiii, 
Mareli  U,  IMS. 


MS.  TATa'a  BiFVBBaarnaL  aare  iTixaaai.  eatiGsuRk 

8ir,~I  was  iodaeed,  by  your  notlee  of 

Mr.  Tatars  Treatise  on  the  Differential  and 

Integral  Calcalas,  to  procars  a  eopy.    I 

makenodoaM  that  I  shdl  ht  vastly  bene. 


iitod  by  the  study  of  it ;  hat,  I  f esr  M 
hardly  la  the  wmm  in  wMeh  the  astfcir 
huMsir  dedicates  it  to  the  paUie  Nrrifl^ 
point,  by  tha  way,  en  wfcleh  yea,  Mr.  Ifr 
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tor,  olMMva  ntOMT  a  aBB^iont  mtoBtt.) 
-  'Hie  |iP«t  fkymmi  kwi,"  m,«  Mr.  1^, 
In  Idi  pNfeee,  ••  by  vIhcIi  it  bai  plMs«l  the 

Aln%llt7   to   flMOTB    tlM     uiVMM,     MMt' 

shrays  fom  a  loftsrwikjeet  «f  conteoHBlatiQii 
te  Us  iBlcli^gaBt  araataret;  imi  tkm^  iam 
cMoa/jria  4uiift^^miaiid  bt  ran  aid 
or  run  sntBouc  i»iLM«uAOB  or  tvb 
■roBBB  AMALTaia."  So  1 !  Flasiooa  Uw 
beat  Mpt  to  piety  1  Tbe  worica  of  God  to 
be  odIj  doly  aodlaffateod  bj  tba  aid  of  a 
sTflKbolio  jai«an,of  tbe  poer«  tbongb  ' 
ligoBt  Muloie,*>  auB^a  owb  inventkni  i 


Ah,  waH  ifauck  be  the  eaao— we  may  eee 
hareu  ditpkyed  the  reaaon  (never,  I  veeo, 
saapeeted  be^Me)  why  Cambridge  acholars 
nafce  lo  BBBch  better  diviaea  than  Oxford. 
It  oomei  all  of  the  i^ater  attancioB  paid  on 
the  banka  of  the  Cam  to  the  myateriee  (by 
aome,  proCraely  called  trickariee)  of  4-  aad 
— .  And  harcii],  too,  we  may  tee«  ia  aay 
ease,  a  atriklng  (f sery,  sad  ?)  inataBce  of  the 
extreate  depths  to  wbieh  mea  of  evea  the 
highest  iatallect  will  aometimes  deeoend,  in 
•rder  to  hamoar,  for  the  sake  of  aome  fsB- 
cied  parsonai  adTsntage,  the  preraUiiig  cant 
orfoUyolthedsy. 

I  am,  Sir,  your  Coostaat  Reader, 

SlMPUOIUS. 

P.  S.— Do  yoB  think  that  when  I  have 
gone  Ouroogh  Tate  I  might  ventare,  with  sny 
chance  of  soocess,  on  tlie  pabHeation  of  a 
work,  which  I  have  m«eh  at  heart,  to  he 
called  the  iSleaft^e/ics^  £i(e/t<;/  And  would 
the  Ceondl  of  fidttcatkm  be  likely  to  Uke 
it  aa  (I  am  toM)  they  da  Tate's  books,  nnder 
their  patronage  ? 

CWo  passed  over  in  ''silcDoe"  the  pas. 
sage  IB  Mr.  Tale's  book  which  has  oalled 
iutk  thia/oat  rebwke,  as  one  passes  every 
day  over  many  things  '*  aoceasared  though 
not  approved.''  Mr.  Tate,  however,  is  by 
no  aaeaaa  the  only  offender  on  this  score, 
— indeed,  he  is  hot  the  type  of  a  rather 
BBmeroBS  daas.  Mr.  Hall  has  a  passage  in 
the  Pre&oa  to  his  Algebra  of  which  Mr. 
Tate'a  is  bat  a  free  copy ;  and  Hall,  again, 
only  borrowed  his  piety  oat  of  place  from 
Sedgwick.  Nothing,  assarediy,  can  well  be 
more  abanrd  than  to  oootead  that  our  only 
peamUe  mamM  of  naderstanding  the  kws  of 
aatnre  are  Aimished  by  svmboU  of  obt 
ova  audriqg— *symbola  whieh  oaa  them- 
■elvBS  have  ao  aeaahig  «t  the  end  of  the 
moat  eUbarate  series,  which  we  do  not  oar- 
eelves  Impnesi  ob  them  at  the  hegmaiBg. 
The  laJheamfieieB  who  looks  (or  4t^ls  to 
look,  a  wonsa  esse  by  far«)  «p  throagh  a 
pareal  of  arbitrary  signa,  of  hia  ewa  invca- 
tften,  ta  '« Nateie'a  Gad,"  is  precisely  in  the 
•amaeaaa  with  the  peer  Imethen  who  bows 
down  to  the  frasen  images  of  his  own 
haodiwork— idolaters  both  !^£d.  M.  M.] 


WROKOrVLLT  VSfKO   BBStSntATTOW 
VABKS. 

Before  Mr.  Alderman  GIbbs. 

iSrmtt  V.  Wtick,  Mmrffttwm,  wmd  €b. 

KeMTs.  Welch,  Mareetaim,  and  Co.,  aianoAie-* 
tnrert  of  Tarlout  artldet  of  haberdaabny  which 
bad  been  regUtcred  under  the  Copyright  Act,  were 
aumnioued  befbre  Alderman  Gibbii,  to  answer  the 
complaint  of  Alexander  Giant,  another  wholesale 
baberdasher,  of  aemenra-coivt,  Wood-etrect,  Ibr 
•Oiling,  on  the  lIHh  of  March,  two  cravats,  two 
stocks,  and  two  tiee,  each  of  which  had  a  label 
affixed  puiporting  that  the  design  of  them  had 
boen  duly  registered  on  the  19m  of  May,  1847, 
numbered  1072,  whereas,  the  design  of  Aone  of 
them  had  been  so  duly  registered. 

Mr.  Clarkson,  with  Mesi«rs.  Robertson  and  Co., 
agenfs  for  ihe  registration  of  designs,  &c.,  attended 
ror  the  coroplalnant ;  and  Mr.  James,  with  Mr. 
Reed,  rhe  solicitor,  for  ibe  defendants. 

Mr.  Clarkson  said  this  was  an  Informatton  under 
the  eib  and  7ib  of  Vic,  sec.  4,  the  Object  of  which 
was  to  prevent  any  {>ersons  from  wrongfnUy  afflxing 
the  copyright  marks,  after  the  copyright  had  ex- 
pired, or  to  advertise  it  as  a  registered  article,  or 
to  sell  it  when  so  marked.  It  aUo  prevented  any 
article  from  being  described  as  registered  which 
bad  net  been  registered  at  alL  The  complaint  In 
thU  insUnoe  was,  that  Messrs.  Welch  and  Marget- 
son,  having  regi»t  ered  a  peculiar  description  of  stock, 
had  afterwards  issued  another  description  of  stock, 
with  the  identical  mark  whleh  properly  belonged 
to  the  first :  aad  haviagdone  that,  the  defendants  »ent 
notice  to  Mr.  Grant  and  to  several  of  his  customer!*, 
to  desist  from  making  and  selling  his  stock,  describ- 
»g  tt  as  a  piracy  of  the  copyright  design  1072.  He 
should  produce  tlte  apeclflcation  of  1072  to  show 
the  total  dissimilarity  of  the  article  manufactured 
by  Mr.  Grant.  Messrs.  Welch's  stock  was  called 
the  ."aerial  stack,"  and  tha  novelty 'claimed  con- 
sisted m  the  8ti4ener  being  of  one-half  the  usual 
depth,  so  that  there  was  only  one  thickness  of  satin 
in  front  of  the  throat,  and  the  wearer  had  all  Ae 
coolness  and  ease  which  must  result  tnaa.  such  an 
arrangement  in  the  summer  time.  Mr.  Grant  sent 
out  another  description  of  summer  stock,  which  con- 
Bi«ted  of  the  satin  bands  without  any  stifentr 
inside,  and  so  arranged  that  the  bow  should  conceal 
t2ie  fia*tening,  which  was  oader the  tiein  fVosit.  Upon 
this  Messrs.  Welch  and  Maigetaon  aent  out  a  new 
article  resembling  Mr.  Grant's,  but  labeled  as  the 
registered  article,  which  it  was  quito  unlike,  and  to 
the  detrbnent  of  hts  client's  buainaaa.  He  thought 
Mr.  James  would  admit  he  had  truly  described  the 
case  if  he  wore  one  of  his  client's  "  aerial  stocks." 
Mr.  James  said  he  was  content  to  wear  the  ter- 
reatrial  one.  The  qiieatian  was  the  coBStmotion  of 
a  specification.  The  specification  set  out  that  tho 
novelty  of  design  secured  greater  ease  and  coolness 
to  the  wearer,  and  it  might  be  worn  with  or  without 
thestUfenar,  Itapokeof  the  ends  being  sewed  up, 
which  rendered  the  stiffener  peimanent,  or  that  the 
ends  might  be  secured  with  buttons  only,  so  that  it 
might  be  removed  if  requisite. 

Mr.  Alderman  GIbbs,  on  looking  at  the  specifi- 
cation, saUl  it  did  not  go  to  that  extent.  It  did  not 
say  the  siMTener  was  removed  at  pleaanre,  or  that 
the  stock  might  be  worn  with  or  without  it. 

Mr.  James  said  it  was  Sorely  to  be  implied  that 
the  atilftiier  was  ranovaUe,  when  It  was  stated 
that  the  ends  of  the  atock  might  be  sewed. 

Alderman  Cibbs  observed  that  the  drawings  In  the 
apectffoatioR  did  not  present  a  atock  without  a 
stiffeiier.  The  whole  noint  «f  the  speciflcatfaNi  was 
the  peenliar  shape  of  this  atUbaar,  which  presented 
B  single  instead  of  a  double  thickness  in  ftont  of 
the  neck.  The  article  now  compfi^ed  off,  which 
bad  ■•  sHAner  m.  aU,  csbM  net  be  (~ 
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Mr.  Jamet  objeeted  that  the  article  «amplained 
of  did  not  bear  a  mark  of  registratiou,  Ibr  it  was 
marked  "  Regd."  by  Welch,  Margetson,  and  Co., 
•  while  the  4th  section  of  tho  Aet  of  dth  and  7th  Vie., 
required  that  the  word  "reglatered''  abenld  be  at 
length. 

Alderman  Glbbe  asked  how  that  was  on  the 
genolne  article,  1072? 

Mr.  James  said  that  was  immaleriaL  If  they 
had  lost  the  beneUt  of  registration  by  any  neglect 
in  this  respect,  that  was  another  matter. 

Alderman  Oibbs  said  he  had  no  hesitation  in 
deeiding  that  the  complaint  was  proved  in  this 
ease,  and  he  should  adjudge  the  defendants  to  pay  a 
penalty  and  costs. 

Mr.  Clarkson  hopod  the  aldennan  would  allow 
the  ease  to  stand  over  for  a  week,  as  it  was  a  pity 
for  two  respectable  booses  to  be  going  to  law,  and 
Ineurring^eat  expense.  He  therefore  proposed, 
with  the  Tiew  of  coming  to  some  amicable  arrange- 
ment, that  the  defendanU  should  withdraw  the 
letters  that  had  been  sent  to  the  trade,  interdicting 
the  sale  of  bis  client's  stocks. 

Mr.  James  assented  to  the  postponement,  for 
the  purpose  of  coming  to  an  arrangement,  and  so  the 
nutter  ended. 


THE  BAGNALL  FAMILY. 

The  late  Mr.  John  Bagnall,  ten.,  wis 
originally  a  pcracrcring,  industrioas,  work- 
ing collier— dependent  for  the  support  of 
himaelf  and  family  upon  the  earnings  ob- 
tained from  inch  a  sonrce.  Endowed  by 
nature  with  good  qualif&cationa,  and  pos- 
leaaing  a  marked  determination  of  character, 
he  was  soon  enabled  to  resign  his  post  of 
"  operative  miner''  for  one  of  a  more  im- 
portant natnre — viz,,  that  of  mineral  lar- 
Teyor ;  in  which  capacity  he  highly  distin- 
guished himself,  fiy  the  ezerciae  of  steady 
perseverance,  foresight,  and  economy,  be  was 
enabled  shortly  after  this,  in  conjunction 
with  a  brother,  who  itill  lurvivea  him,  to 
enter  into  business.  A  colliery  was  taken 
on  royalty,  which  then  offered  itoelf— the 
management  of  which  dcTolved  more  im- 
mediately upon  himself.  Here  it  was  more 
especially  that  he  felt  the  value  of  his  prac- 
tical mining  knowledge.  The  management 
was  conducted  upon  principles  of  the  utmost 
economy;  and  the  result  was.  accordingly, 
beneficial  in  proportion.  Surrounded,  as 
ml^ht  He  expected,  with  a  varied  class  of 
individuals,  whose  conduct  was  marked, 
probably,  with  unenriable  excesses,  and  with 
part  of  whom  he  would  occasionally  be 
brought  in  contact,  it  might  be  supposed 
that  temptations  on  their  part  were  neither 
few  nor  feeble.  His  firmness  and  decision 
enabled  him  to  meet  such  with  bold  re- 
pulses ;  his  mode  of  procedure,  was,  there- 
fore, unaltered.  He  had  an  object  in  view, 
for  the  accomplishment  of  which  ho  was 
steadily  progressing.  He  was  ever  found  at 
his  post  in  punctual  discharge  of  business- 
demands.  As  a  recompense  of  diligence  and 
attention,  associated  with  [good  natural 
talents,  his  judgment  became  matured ;  his 


ukid,  whioh  was  akruytedber  and  thooght- 
fti),  became  enlarged;  and  his  opiain  in 
cases  of  **  mining  difieilty,"  was  esgnlf 
sought,  and  highly  estaeased.  We  hers  ice 
hit  mind  raised  to  snch  a  position  in  dw 
vrorid  as  t»  command' vsspeet  of  his  sape- 
riort-'-Hi  Dositimi,  moeoover,  rendered  bbsr 
v«luable  by  Ms  «p«rard  mwramcBtt  from  Ik 
greatest  obscurity.  In  the  progress  of  tine 
he  had  aeeumidtted  asottcieiit  capitf  to 
induee  him  to  extend  -Me^pevstbos.'  -ie* 
eordingly,  be  embarked  in  the  iron  tnds; 
hetiB,  too,  be  actedvwkh  hir  usual  degreesf 
eautkMk.  His  deiugt  in  tUs  departamift 
were  at  irtt  smsAl  snd^dBeble  i  he,  bowcmt, 
gradually  improved  Ida  yoailion,  tiU»-«ith 
the  assistance  of  his  eons  (some  ef  utas 
had  now  grown  u|»,  and  begun  to  Xtk%  so 
active  part  in  business),  he  waa  enaUeilD 
mak«  tery  eonsldenibls  additions— to  isadi 
so  that,  at  the  period  of  his  death,  very«ev 
manufacturers,  and  similar  in  extent,  oo- 
tittpied  a  better  poaiticm.  It  esiinot  he 
wondered  that  his  sens,  having  sweh  s  vs- 
luable  tutor,  should  make  equal  progrm 
with  their  late  father.  They  were  lovmD 
established,  and  highly  systemaUe  in  ail  tkdr 
operations.  Each  appeunr  to  have  cssght 
the  father's  particular  qualification  foris- 
dustry,  and  they  continued  to  laboar  is  Ihej 
had  done  in  their  father's  day,  apptreadf 
taking  for  their  motto,  "  onward."  Fttuis- 
dividuals,  I  presume,  in  the  present  day  hue 
given  a  closer  attention  to  their  bosnieii,  er 
exhibited  more  industrious  habits,  thm  thi 
praent  firm  of  •*  John  Bagnall  and  Som^ 
and  what  is  the  result  of  all  this?  Fn« 
the  humble  occupation  of  their  fstber,  ai  > 
working  collier,  events  huTO  so  progimiei, 
that  now  we  may  justly  place  theia  in  dje 
firtt  rank  of  iron  manufhcturers.  tlutf 
establishment,  taken  as  a  whole,  is  eioaed- 
ingly  large.  Their  mineral  property  hH 
Increased  to  an  astonishing  extent— so  siadi 
so  that,  in  the  immediate  vidaity  of  laeb 
operations,  you  can  scaroely  step  wiUiost 
treading  upon  their  property,  and  theysR 
still  augmenting  it.  The  tide  of  prosperUj 
is  with  them  **  ever  flowing.  So  dfeetiidly 
have  they  conducted  their  operations,  tbit 
no  commercial  depresalon,  however  wfCR 
it  may  be,  can  affect  them.  An  idea  ef  thdr 
great  wealth  may  be  gathered  from  tks^ 
that,  years  ago,  a  certain  banker  preooaseri 
the  firm-  to  be  worth  from  500,000/.  to 
600,000/.  Since  that  opinton  wss  giiOi 
we  have  had  a  good  trade  of  some  «*- 
tinnanoe^so  that,  if  we  take  a  nodsntt 
average  of  their  annual  profits,  we  "•T  "J 
consider  them  to  be  worUi,  probably»  ttfle 
less  than  1,000,000/.  sterli«g.— Orrs^^ 
dtnt  qf  the  Mining  Jcmrnal. 
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•reptncATiowfe  or  bkalish  patinta  mm* 

mOI.UD    DVUHO    THK    WBBKy  SNOINO 
ITBDNMDAT,  IMItL  4.'*' 

RoBBBT  Tbomas  PAT?i80Ny  printer, 
CRugov*  -^  *i*  ia^prMwf  prfpiraiionf 
9r  wiMimiai  Jwr  fiamg  jHUmi,  wr  pigm§nt 
ftfawri,  oil  coittmt  Umnh  wooUmf  tilit  ^Md 
•iAmr  wwenfairic**  Patent  4atcd  NoT«ni. 
b«r2,lM8. 

Iliii  ImproTed  prepanitioDt  which  the 
'BBomnataB  *'  lactarine,"  U  ob« 
intly,  from  botter-mUk,  by  hMt- 
bfHiii  ■  boiler  to  164f  Fah.,  to  feparate 
the  cord  from  the  whey*  The  card  is 
pleoed  io  a  chee80i»rieif  and  eabjeeted  to 
premuiB  for  m  time  antteiently  loog  to  ez- 
pitM  the  whoy.  After  this  it  ii  reduced 
to  a  grumlated  atate  and  plaoed  in  woodeo 
tn|t,  haviBg  a  bottom  of  linen  or  other 
fabric,  to  allow  of  iti  beiag  ezpoeed  to  the 
drying  inflncDee  of  a  enrrent  of  heated  air. 
Lutly,  it  ii  grooiid  to  powder  between  a 
piir  of  edge  atonea  in  tiie  ordinary  way, 
nd  ii  then  ready  for  nie»  Or,  leoondly,  it 
BMj  be  obtidned  from  skimmed  or  sweet 
■iUc  by  heating  in  a  boiler,  and  precipitat- 
ng  the  card  by  qieans  of  ozalie  or  other 
acid,  and  preparing  aa  in  the  first  case. 

The  mode  of  applying  this  material,  and 
the  proportiona  to  be  observed  will  have  to 
be  f  ariod  according  to  circamstances.  The 
patentee  giTOS,  however,  the  following 
txaaple,  which  he  statea  will  be  sufficient 
to  gaide  a  person  in  the  use  of  it ;  8  lbs. 
of  the  prepared  card  are  dissolYcd  in  2  gal- 
lons of  water,  containing  4  gills  of  "  ammo- 
aia  fort,"  and  thereby  reduced  to  a  gummy 
state  I  12  lbs.  of  ultramarine  dissolved  in 
1  gallon  of  water,  are  then  mixed  with  it, 
when  it  is  ready  for  use. 

daim.  —  Any  preparation  or  material 
made  or  extracted  from  milk,  by  which 
paint  or  pigment  colour  combined  and  uied 
hi  eombinatioii  therewith  can  be  fixed  on 
woren  (hbrioe. 

[In  what  respect  does  this  "  laotarine  " 
di&r  from  the  *'  CMUiemn"  of  the  ancienU, 
•0  well  known  among  painters  ?  The  pro- 
fltss  for  making  it  giyen  by  Theophilns,  as 
translated  by  M^rim^,  is  nearly  identical 
with  that  of  the  preaent  patentee.  '*Take," 
he  ays,  *'  some  fresh  cheese  made  with  rich 
eiaasBy  milk,  triturate  and  wash  it  with 
mna  water,  until  all  the  soloble  part  is 
cairied  off  by  the  water;  thia  may  be 
operated  in  a  sieve  or  linen  eloth,  through 
which  the  eheeso  is  afterwards  pressed  to 
gat  lid  of  the  water ;  when  quite  drained  it 
mmbies  like  stale  bread ;  it  is  then  dried 
upon  unsiaed  paper."] 

*  Being  obliged,  inconiequenceorthe  occunence 
of  Good  Friday,  to  puMith  a  day  earlier  than  utval 
thii  week,  the  Speciaestions  enrolled  after  Wed- 
neiday  an  neceisaiily  deferred  till  oor  next. 


OAVIB8  8  ROTAUT  XNGINB. 
Sir,— In  the  last  sentence  of  the  Arat  paragraph 
of  my  letter  which  appeared  in  Mlech,  Mag.  of  3Ut 
ult.,  it  a  miatake  of  tne  prestp  whieh  totally  reverses 
the  aenae  of  the  passagai  and  is  directly  at  Tariance 
with  what  I  had  advanced  in  the  preceding  sen- 
tence. I  had  stated  that  it  was  destrable  the  action 
of  the  steam  upon  the  piston  should  be  maintained* 
through  aa  great  a  portion  of  the  revolution  of  the 
piston  as  possible;  and  I  then  went  on  to  observe, 
that  by  the  arrangement  described  by  Mr.  Dredge, 
the  fHetion  was  rendered  less  than  I  had  before 
auppoaed ;  but  the  period  during  which  the  piston 
Is  "  InoperolfM^"  waa  thereby  greatly  extended. 
The  printer  has  substituted  the  words  *'i»ofMra- 
Itea,"  whereby  my  meaning  is  reTorted,  and  I  am 
made  to  impute  to  the  engine,  as  an  imperfection, 
a  property  which  it  does  not  poesess,  and  which  I 
had  pointed  out  In  the  preceding  sentence  as  deal- 
rable.  Have  the  goodness  to  rectify  the  error  in 
your  next  Nnmber.  Respectftdly  yours,     A.  Z. 


iroTaa  and  koticbs. 
New  Tkeorg  of  Iks  form  of  tit  Sarih.— At  the 
December  meeting  of  the  (Astronomical)  Society, 
after  the  business  was  concluded,  the  Secretary, 
with  a  confidential  air,  addretsed  the  Fellows  thus : 
"  Now,  gentlemen,  if  you  will  promise  not  to  tell 
the  Council,  I  will  read  something  for  your  amuse- 
ment." He  then  read— amid  roars  of  laughter— a 
letter  In  which  somebody  professed  to  have  fbund 
out  with  a  telescope  that  the  earth  Is  flat,  not  round. 
About  a  month  afterwards  the  good  town  of  Trow- 
bridge was  honoured  by  a  visit  ft-om  the  discoverer, 
or  one  of  Ms  disciples,  who  placarded  lectures  to 
prove  that  the  earth  is  flat.  But  the  placard  went 
on  thus:— "N.B.  A  jpaper  on  the  above  suMect 
was  read  bffort  the  Covneil  and  Members  of  the 
JioyalAeironomiealSocietjf,  Somenet  House^  Strand, 
London,  (Sir  John  F.  W.  Hereekel,  Prtiidenl).  on 
Friday,  December  8,  1848.'— So  much  for  the^ol- 
neu  of  the  earth  and  of  the  inhabitants  thereof.— 
Athenmum. — [The  theory  referred  to  was  communi- 
cated to  us  by  the  author  along  while  ago,  for  inser- 
tion in  our  pages ;  but  though  we  did  not  see  fit 
to  publish  it,  we  saw  too  much  honest  pnrpose  in 
the  writer,  to  regard  him  otherwise  than  with  respect. 
We  suspect  there  were  more  who  joined  in  the 
'*  roars  of  laughter"  at  the  Astronomical  than  could 
have  shown  In  good  earnest  where  the  fallacy  of 
the  writer  lay.  The  seeing  of  the  flatness  "  with  a 
telescope*  was  but  a  fanclfhl  paraphrase  of  the 
secretary's  own  ;  of  the  same  order  of  wit  as  that 
displayed  bv  Llston,  the  eminent  surgeon,  when  ha 
threw  another  claH  of  like  profound  thinkers  into 
eomrnlsions,  by  remarking  of  a  certain  rustic  clair- 
voyant that  '*  hia  education  was  so  Ihr  advanced 
that  he  could  see  with  his  belly."  Men  of  real 
science— the  very  best  of  them— have  been  guilty 


of  too  many  gross  mlsiudgmenta— to  be  free  to 
laugh  at  (almost)  anything.] 

What  a  Sneer  can  do.— I   remember  the  late 


Richard  Sanmarez,  Esq.,  showed  me  a  barometer, 
In  1818,  which  he  had  constructed  on  the  principle 
of  the  eloMticUg  of  the  atmosphere— the  resilience 
of  the  atmosphere  being  equivalent  to  the  pressure 
arising  ttom  its  gravity.  I  have  never  heard  of 
another  founded  on  this  attribute.  I  esteemed  Mr. 
Saumarex  as  a  sincere  firiendr-an  aoqoaintanceship 
of  not  a  few  years.  True,  he  was  eccentric,  haply, 
in  some  of  his  views,  but  his  mind  was  sound  and 
scientifle,  and  he  was  both  the  gentleman  and  the 
scholar.  Perhaps  his  feelings  were  too  sensitive, 
for  the  sensibilities  of  his  mind  were  acute ;  but 
this  is  a  "  weakness  that  leans  to  virtue's  side." 
Poor  Mr.  Sanmarez  l->the  last  time  I  saw  hfan  was 
at  the  British  Association,  on  the  occasion  of  its 
anniversary,  at  Edinburgh,  in  1834.  He  rose  to 
read  a  paper  on  the  sul^ect  of  light,  when,  by  a 
preeoneeried  eignal,  the  chair  and  the  platform  were 
vaoatad— "strange,  passing  strange,"  treatment 
thlB.  I  do  not  pretend  to  account  for  the  mgeterg, 
I  only  state  the  fact ;  perhaps  the  then  secretary  can 
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elucidate  il.  Mr.  Swunuez  retumed  to  B«tb,  onljf 
to  die,  sad  hie  own  phyelcien  coalSeeied  to  taut 
tbat  he  ranJc  under  the  rude  tbock.  I  tbiok  Mr. 
Saumaies  supported  the  Newlontan  ylevr  of  the 
meterlalbm  of  Hght,  In  oppeeltion  to  the  then  pre* 
vmlent  undulafory  bypotbeais;  lo  does  Sir  Dsrld 
Brewster;  and  a  ffttle  novelty,  even  if  eceentrfc 
in  some  of  its  phases,  might  well  be  excused  in 
se  abstruse  a  sn^eet.  A^rt  fl-om  bis  own  per- 
sonal virtues  and  scientfflo attainments,  the  brother 
of  Lord  Saumarez  merited  \iore  courtesy  and  a 
diflferent  treatment.  —  Frojestor  Murraif-^iBuimg 
Journal, 

Opiieal  6f«s.— The  fbOowing  rectj^es  by  tfr. 
Cooper,  glass  manufacfurer,  Aberdeen,  for  makitis 
good  optical  flint  glass,  hare  been  commuttiCAted 
to  the  Scottish  Society  of  Aits;— 

J»«. 
Sand,  welt  washed,  dried,  and  sifted  ...... .^  60 

Oxide  of  lead   ^«.  60 

Purified  carbonate  of  potash    .^... ^ 15 

Saltpetre .> 8-5 

Cullet « 15  to  20 

The  specific  giavtty  of  the  glass  ia  3-568,  and  of 
ordlnsry  density.  A  heavier  gUsa  it  obtained  by 
altering  the  pcoportiona  thus—  ib*. 

Sand    ....« .—....-. .«.....^..«..^.«.«...  60 

Oxide  of  lead   .......«...«.....«....^....«„..  63 

Purified  carbonate  cf  poUslv.... ............  14 

Saltpetre   .«....«.«.... ^.«..«.^....^.«  515 

Cullet  ........ 90 

The  q^flo  gravity  of  this  glass  is  3-628.  In 
both  eases  the  cullet  must  be  of  the  saavs  kind  of 
glass. 

Hew  Smm-PUtmg  mnd  SeM»ff  IToeiUM.— Heesra. 
Kerton  and  Cottle,  ef  Holme's  Hoie»  have  recently 
patented  a  machine  for  filing  and  setting  saws, 
enabling  the  operator  to  whet  and  set  the  toeth  of 
saws  in  such  a  manner,  that  every  tooth  will  be 
equal  in  siae  and  length,  the    proportion   being 

aradoated  by  an  index,  and  so  adjusted  as  to  suit 
le  teeth  of  saws  of  every  deecripUon.  Saws»  that 
hare  been  used  and  beoome  useless  in  conse- 
quence of  bad  filing,  can  be  re-cut,  and  made  as 


J  new.    The  set  it  attached  to  the  nuu 

chine  In  such  a  manner,  tfut  when  the  illog  ii 
completed  a»  aHeratten  le  leqabed  In  thesdjest- 
nent  of  the  saw  to  ceoiplela  the  aetttag.  Thefai< 
ventoxs  have  ibund  by  experieoce  that  the  haxictt 
saws  can  be  set  without  breaking  or  iiijurin|  fte 
teeth.  Sawe  cenaMered  in  a  mcasuie  useleBS,  bav- 
iqg  paaaed  thsough  this  mmAlmo,  are  said  te  woik 
perfectly  easy,  and  to  pesftnm  mitch  iiatcr  tiisa 
those  filed  iu  the  usual  manner;  and  the  teeth  heiog 
all  of  an  equal  length,  wlli  not  require  fillag  as  tR- 
quently.  Theee  machines,  if  not  too  expeuive,  «e 
think,  will  come  into  extensive  use— i/rw  ink 
Mechanic. 

Fait  Printtnf.  -^  Mr.  Applegarth,  referring  to 
the  statement  thai  a  Mr.  Ifesatan  has  beqoaathsi 
a  premium  of  £M,OtO,  foe  the  first  ■srtiiae 
that  shall  print  10,000  copies  of  a  newspaper 
within  an  nonr,  nmkee  the  foHowing  gratO|^ 
lag  aanouneemeiit  (TiaMs,  4lk  April):-*' In  the 
constfuctioo  ef  a  maeblM  to  print  more  thaa  10,006 
copies  an  hour,  I  propose  ta  content  mjsdf  eilh 
taking  as  a  datum  the  maximum  speed  of  the  «id 
fiat  maehinee,  via^  1,506  atrokee,  or  Si«,666faMbes, 
per  hour.  This  may  bo  Iklddr  laid  down  aot  as  a 
me«sm«M,  but  as  a  safe  and  practical drifing  ipccd. 
A  machine  similar  to  that  at  the  Times  office,  with 
a  (roto-vertleal)  type  oyHader  ef  I6t  indies,  sad  16 
printing  eyliiidars  arranged  nMud  it,  driven  si  tie 
above  rate,  would  strike  ofiT  16,500  impieisioiis  ia 
an  hour.  Now,  the  Ibrm  of  type  and  the  lokliy 
table  are  about  >80  Inehee  in  lei^gth*  eo  ttat  aaothcr 
form  of  the  same  aiso  may  be  attaehed  to  the  tipe 
cylinder,  and  with  an  upper  story  of  layiug-oo  tatahi 
added  (as  in  use  eo  the  old  machines),  and  a  ret; 
Ihtle  alteratien  to  make  each  feeding  apparates  is 
double  duty,  twice  as  many  imnpessiniie  nay  be 
made  at  the  same  time,  that  1a»  16,500  shisti 
printed  on  both  sides  on  one  machine.  Id  fits 
course  of  hut  summer  I  bad  a  eorreepoodeaee  viffc 
an  eminent  Preneh  printer  on  this  sal|fect,sMl 
guaranteed  15,000  copies;  hut  a  severe  domeiUc 
afilictiou  on  my  part,  and  probably  the  state  of  pQl>- 
lic  aifairs  in  Paris,  prevented  any  ftnad  agrcemat." 
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A  grant  of  an  extension  of  a  patent  fbr  the  term 
of  four  years,  firom  the  4th  Instant,  of  an  inventiAU 
Ibra  certain  improvement  or  certain  improvements 
.  In  ttie  making  and  mannfaeturing  of  axletrees  for 
carriages,  and  other  cyiiadrieal  and  conical  ahafte, 
to  Charlee  Geaeh  and  Thomas  Walker,  the  assig- 
neee  of  James  Hardy,  the  original  inventor.  April 
2;  six  months. 

WlUiam  M' Bride,  Jun.,  of  Sligo,  Ireland,  but  now 
of  Havre,  France,  merchant,  for  improvements  in 
the  apparatus  and  process  for  converting  salt  water 
into  fresh  water,  and  in  oxygenating  water.  April 
2;  six  monttis. 

Alfred  Vincent  Newtmi,  of  Chancery-lane,  for 
improvementa  in  separating  and  assorting  solid 
materials  or  substances  of  different  specific  gravi- 
ties.   April  S;  six  months. 

Samnel  AUted  Gaspenter,  of  Birmingham,  War- 


wick, manufacturer,  for  a  certain  Imnroreaieftt  in 
or  substitute  for  buckles.    April  sTux  months. 

Alfk-cd  Woollett,  of  Liverpool,  artist,  for  knprsw- 
meiUs  in  gun  earriages.    April  3;  ^  moaths. 

William  Parry,  of  Plymouth,  £sq.,  for  ecrtan 
improvements  in  shoeing  horses  and  In  horse  shoes. 
April  3 ;  six  months. 

Henry  Duniagton,  of  Netti»gham.mannfoetan( 
for  improvements  in  the  manufacture  of  looped 
fkbrics,  and  in  the  making  of  gloves  and  hatbandi. 
April  3 ;  six  months. 

James  Godfrey  Wilson,  engineer,  efOMtssSiMd 
William  Pidding,  of  Eliaabeth-etieet,  PimIioo.li« 
improvements  In  obtaining  perfect  combosllss, 


Bd  in  apparatus  relating  thereto,  the  same  Mag 
pplicable  to  every  deecriptloa  of  flbnaos  sad  li^ 
jlace,  as  also  to  other  purposea  where  infltmmiM 
matter  or  material  Is  maae  use  of.    AprQ  i;  i^ 


months. 


Date  of 
Registra-  the  Re- 

tion.      gister. 
Mar.  29      1829 


WIIKLT  LIST  OF  OKSIONS   FOA  ABTICI^S  OV   UTIUTT  ASOIJ 
No.  la 


Proprietors*  Names. 
Henry  and  John  Foi' 
ter  .......................  Liverpool 


Addressee. 


Suljeetef  IMga. 


ApcH 


10  1830 

tl  1831 

„  1832 

3  1833 


1834 
1835 


. ». ^^  TelegrapUe  ship  algul  hP> 

tern.  1 

WiUUm  Bennett.........  Perelval-etreet,  Goswell-road  ...  Shavtagbrush.  i 

Richard  Jonea.^ ......«»  Carr- street,  Ipawkh Impsoved  flie  eaiape. 

John  Whitehead  — .....  Preston Rec^roeatiBf  qiiat  matsr. 

BenjaminNicoU .........  Regent's-circus,  and  Lombard- 
street  .................. ...........  Jackets  fov  zowlag,  cciclit- 

Francis  B.  Oerton  ^^  WalsaU ...........  Bitfo«  hetses. 

Richard  Garrett.........  King-street,  Whitehall ...........  Double  pistoa ooittopesB. 


s 

1 
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CUTTA^iiPERCHA 


Wkmf  Ro€d,  City  Road,  London. 

TTcnuMt_m be  do«Mcd  ertn  by  tbe m<»t  sceptical,  but  that  GUTTA  PEBCHA  muet  taenccrorward 
*  be  leguded  aa  eae  of  the  bk««bii^  ef  a  grackHU  Providence,  inaamuch  as  it  affonls  a  sure  and  certain 
protection  from  cold  and  damp  ftrer,  and  thus  tends  to  protect  the  body  from  disease  and  premature  death. 
OnttB  Percha  Soles  keep  the  feet  WARM  IN  CpLD,  AND  DKY  IN  WE  T  WEATHER.  They  are  much 
more  dorable  than  leather,  and  also  cheaper.  These  soles  may  be  steeped  for  MoxTRt  tomxxmuK  in  cold 
water,  and  when  taken  out  will  be  found  as  firm  and  dry  as  wben  first  put  in. 

Gutta  Percha  Tabin^, 

BelDir  so  extraoediBMry  a  oonduelor  ef  aouod,  la  used  as  speaking  tubes  f n  aioea,  manttfactories,  hotels, 
warehooaes,  te.  Thia  tuHng  may  also  be  applied  in  Churches  and  Chapels,  for  the  purpose  of  enabling 
deaf  persona  to  listen  to  the  termon,  &c  For  conveying  messages  from  one  room  to  anotner,  or  from  the 
■Mst-head  to  the  deck  of  a  vessel^  it  is  iuvaiuable.  For  greater  distances  the  newly-invented  Electric 
Telegraph  Wire  covered  with  Gutta  Percha  is  strongly  recommended. 

Mm  Bands. 

The  inereasiBg  demand  for  the  Gutta  Fereba  strapping  for  driving  bands,  lathe-stnps,  &c.,  fully  justifies 
the  aCroagraeonunendatlona  they  have  eveiywheie  rvceifvsd. 

Guttapercha  Pump  Buckets,  Clacks,  Arc. 

Few  appHcatfons  of  Gutta  Percha  appear  likely  te  be  of  such  extensive  use  to  manniSaeturers,  engineers. 
Sec,  as  the  subttitntion  ef  it  fbr  leather  in  pump  buckets,  valves,  &e.  These  buckets  can  be  had  of  any 
aixe  or  thkknesa  witrovt  acAis  on  joiht  ;  and  as  ci  14  woUr  wilt  never  so/ton  Aem,  they  seklom  need  any 
rapnir. 

Gutta  Percha  Picture  Frames. 

The  Guttn  Peieha  Company  haviog  supplied  HER  MAJESTY  THE  QUEEN  with  sereral  eTaberate 
Gvtta  Percha  Picture  Frames  for  Buckingham  Palace,  which  have  been  highly  approTed  by  the  Royal 
Family,  fully  anticipate  a  great  demand  for  frames  from  the  nobility  throughout  the  country.  In  order 
that  the  picture-frame  makers  may  not  be  injured,  the  Company  will  supply  the  trade  with  the  mouldinga, 
corner  and  centre  piecea,  ftc.,  and  allow  them  to  make  up  the  frames.  Pattern  books  for  the  trade  are  now 
ready. 

Gatta  Percha  soles,  solution,  Inkstands,  eard-trays,  medallions,  pictnre-fhunee,  brackets,  monldingt, 
window- blind  cord,  soap-dishes,  tap-ferrules,  cornices,  vases,  fire- buckets,  bowls,  pen-trays,  stethoscopes, 
thin  lining,  thread,  flower*pot8,  eaz^truropets.  ftc,  &c.,  manufactured  at  the  Company's  Works,  Wharf- 
road,  City-road,  London;  and  sold  by  their  Wholesale  dealers  in  town  or  country. 


Neuber's  Improved  Uquid  Glue^ 

Imperrfonfl  te  DAMP  or  HEAT,  perfccUy  f^ee  from  smell,  and  ready  for  immediate  use. 

POR  WOOD.  METAL,  STONE,  MARBLE,  IVORY,  SLATE,  GLASS.  CHINA  and  EARTHEN- 
WARE, Plaster  Models,  Paper  and  Pasteboard,  and  various  other  purposes,  this  cement  wUl  be  found 
a  moat  inTaluable  acquisition.  Sold  by  all  Chemists,  Oil  and  Coiourmen.  SUtioners,  8tc.  i  and  also  at  the 
Fntentees,  Messrs.  NEUBER  and  WATKINS,  VarnUh  and  Japan  Manufacturers,  549,  New  Oxford-street, 
and  76,  Long  Acre;  where  samples  may  be  obtained,  or  forwarded,  f^ee,  on  receiptor  12  pottage  stamps. 
Friee,  Pale,  lis.,  Dark  8e.  per  ^on;  and  in  Bottles  at  6d.,  Is.,  and  Is.  6d. 

AllLetiert,  Ordert,  ^c,  to  be  directed  to  549,  New- Oxford  etreet. 
EXTRACTS  FROM  THE  LONDON  PRESS. 

'*  For  repMiIng  anything  short  of  a  *kfa»gdoai  out  of  Joint,*  or  <  a  broken  constitution,'  thia  Improred 
IJqnid  Glue  seems  qoite  np  to  the  nark.    We  have  tried  it  on  a  China  dUh,  a  wooden  box,  and  a  meer- 


lOBi  pipe,  with  eqnaUy  satisfactory  results.'*~Vide  Builder,  Dec.  30,  1848. 
Itwilfnor *   '        " 


inot  mix  whh  water,  ia  consequently  impervious  to  moisture,  and  remains  quite  unaflfected  in 
Mlena.    It  ia  ineonsbustible,  free  firom  the  slightest  smell,  dries  quickly  after  a  Joint  is  made  with 

it,  snd  its  adheefreaesa  and  Unaeity  are,  under  most  circumstances,  supeiior  to  the  common  glne.--Yule 

Mini9ff  Journal,  December  9, 1848. 
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The  London  Indisputable  Idfe 
Policy  Company. 

INCORPORATED  BY  ACT  OF  PARLIAMENT. 

Upon  the  Principle  of  Mutual  Life  Anurance,  tlie 

Whole  Profits  belonging  to  the  Assur^. 

No.  31,  LOMBARD-STREET,  LONDON. 

TaUgXEES. 

J.  Campbell  Rento£  Esq.,  M.P. 
Richard  Malins,  Esq.,  Q.C. 
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BCR.  ROOB&b's  DBSiaN  FOR  A  RB^T  FOR  THB  FORWARD    BKD8  OF  LOADBD   WA60Ka 
OR  OARRIAOBS  WHILB  BBING  TIPPED. 

{Registered  under  the  Act  for  the  Proteptloo  of  Articles  of  Utility.    Mr.  £.  Rogers,  of  Abercara 
Collieries,  nefff  Monmouth,  lAventor  Md  Proprietor:] 

The  oljeot  which  this  design  is  ititended 


to  effect  has  long  b^ej9  a  desideratam. 
The  mode  in  general  use  of  unloading 
coal  wagons,  is  to  raise  one  end  to  such  ap 
elevation  as  to  cause  the  load  to  slide  out, 
or  discharge  itself  at  the  other  end ;  but 
this,  by  throwing  the  whole  weight  of  the 
wagon  and  its  load  on  the  forward 
springs,  greatly  injures  the  wagop,  ^e 
springs  become  set,  the  sole  bars  often 
split,  and  the  guards  stri^fied.  Carriages 
lipped  in  this  manner  are»  after  a  very 
short  use,  often  irom  5  to  6  inches  lower 
or  out  of  level  at  the  fnont  part.  The 
load  is  thus  conveyed  along  the  line  of 
rail  upon  an  inclined  plane,  and  at 
every  sudden  stoppage  of  the  train  the 
doors  are  strained.  The  wear  and  tear 
of  tipping  or  unloading  endways*  has 
been  the  principal  reason  for  the  intro- 
duction of  other  forms  of  wagons;  as,  for 
instance,  carriages  with  doors  Ui  the 
bottom,  and  IbOM  boxes  or  bodies  con- 
veyed on  carriages,  now  so  extensively 
used  in  the  North  of  England.  jBoth 
these  plans  have  consider^le  dlsadvan-r 
\  ages  compared  with  the  mpde  of  unload- 
in&f  endways,  but  that  also  is  objection- 
able, as  we  have  said,  on  account  of  the 
injury  done  to  the  wagon. 

Mr.  £.  Rogers,  the  inventor  of  A« 
plan,  represented  in  the  prefixed  en- 
gravings, appears  to  have  much  reduced 
the  difficulty  of  tipping  endwfifrs,  by  the 
introduction  of  a  bar  ^r  fosl,  whUtli 
receives  the  weight  of  the  wagon  adad 
ktad  through  the  buffers  or  end  of  the 


sole  bars  during  the  act  of  tipping  or 
unloading,  and  thus  relieves  tne  sbrun 
on  the  springs  and  guards. 

The  parts  composing  this  design  are 
represented  at  hr  A*,  in  figs.  1  and  2; 
fig.  I  being  a  side  view,  and  fig.  2 
#a  end  view  of  a  swinging  or  move- 
able pUtform  bearing  a  wagon  to  be 
tipped  I  a,  is  a  platform,  suspended  so  as 
to  cause  the  tipping  of  a  wagon,  6,  when 
brought  upon  ^t  in  a  loaded  state;  cc, 
fure  brake  wheels  by  which  tha  Upping 
is  governed  through  the  medium  ii  the 
loeitbied  segments  4  d,  and  pinions  e  0, 
on  the  shaft  of  the  bralce  wheels. 

The  inclination  of  the  platform  is  de- 
termined by  the  stop  /,  and  the  plat- 
form is  returned  after  the  discbarge  of 
the  load  by  the  weight  of  the  iron  seg- 
ments, ^^;  but  the  form  of  the  plat- 
form, ^d  the  mode  in  which  it  acts  and 
is  governed,  form  no  part  of  the  design, 
and  are  not  material  to  the  useful  effect 
of  tiie  part  now  to  be  described.  The 
rest  to  which  this  design  applies  is  re- 
presented at  A*  A*,  and  consists  of  tiro 
sloped  or  curved  surfieices  of  timber  or 
other  material  fixed  oppoeite  to  and  in- 
tended to  receive  and  support  the  two 
bnfibrs,  b*  b*f  or  other  forward  ends  of 
Ae  framing  off  the  wagon  or  carriage,  bo 
as  to  |«lieve  the  front  springs  from  the 
additional  piessure  at  the  time  of  tip- 

V^m  iilrtWt  are  firmly  secured  to 


•PLlTiyKfO  8HKR*a  OF  FAPflt. 


Sir, — Some  time  ago  Si  was  amKaanced 
that  a  journeyman  IwojklMnder  (if  I 
rightly  remember)  had  siigcoedcd  in 
splitting  printed  sheets  of  paper—such 
lis  the  llhtstraUd  London  JVewg,  bank 
notes,  &c.  As  there  seems  some  im^ 
imrtance  attached  to  the  discovery  of  (Im 
process,  may  (  be  permitted  to  put  in  a 
claim  of  priority  for  the  accompiishment 
of  the  same  thiog,  and  liiuBwise  of  apply- 
ing it  to  a  useful  and  ornamental  purpose. 
For  several  years  (beginning  about  1828) 
I  was  in  the  habit  of  occasionally  making 
white  wood  boxcp,  of   various  kinds, 


whwk  I  orwiflieBled  by  Indian  ink  draw- 
U^9  or  fof  tra^erringt  in  the  ordinary 
way,  impeesfiions  from  engraved  plates, 
wood- cuts,  or  froop  lithographic  stones. 
But  the  invertiiig  of  landsci^  views  was 
agreat  defect  in  this  mode  of  transferring. 
f%ia  laduoed  me  lo  adopt  a  way  of 
s|»yutog  the  shjcet,  ao  as  to  leave  the 
least  quantity  oif  fibre  compatible  with 
leaving  the  ink  uodisturhed^  so  that, 
when  transferred  ^d  property  varnished, 
the  grain  of  the  woo4  appeared  as  dis- 
tinctlv  as  if  no  other  suostao^  inter- 
vened beside  the  varnish. 
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With  this  I  hand  you  a  description  of 

the  mode  by  which  I  accomplish  the 

splitting  previous  to  traDsferriog. 

1  am,  Sir,  yours,  &c., 

F.  Johnstone. 

WandfworUi  Contmoo, 
March  U,  1849. 

Mode  rf  Slplitting  a  Sheet  of  Paper, 
and  Transferring  4he  name  to  fVowi, 

If  the  sheet  is  siied,  soak  in  hydro- 
dilorie  acid,  much  diluted  with  water, 
till  the  oise  is  rendered  perfiectiy  soluble 
in  moderatdy  warm  water.  When  well 
washed,  press  it  gently  between  blotting 
paper.  While  acUi  dainp,  lay  it  between 
tw«  sheets  of  smooth,  firm  paper,  pre- 
WQily  coated  with  s  solutioD  ii  istng- 
gkia  or  other  clear  sise  on  one  side, 
rress  the  sheets  well  together,  and  leawe 
liMm  till  perfectly  dry.  Now,  by  care- 
MIt  separating  the  two  outer  sheets,  the 
middle  one  wBi  be  evenly  ruptured  or 
otherwise,  according  as  one  sheet  is  bent 
more  than  the  other  during  the  process 
of  separation. 

The  sheet  intended  to  be  transferred 
may  be  reduced  still  farther  by  carefully 
yiibbing  the  back  with  fine  glass  paper, 
when  li  may  be  transferred ;  the  wood 
having  had  a  coa$  or  two  of  dear  turpen- 
tine varnish  previou^y,  the  last  coat 
being  in  a  taoky  state.  When  the  var- 
nish is  thoroughly  dry,  the  outer  sheet 
should  be  moistened  with  water  till  the 
siie  beneath  is  sufficiently  softened  to 
permit  of  its  being  stripped  ofiP.  The 
aixe  should  then  i)e  carefully  washed 
away,  and  the  paper  dried,  when  it  will 
be  fit  to  receive  the  requisite  coats  of 
▼amish,  to  give  transparency  and  body  to 
admit  of  polishing. 

The  mode  of  splitting  a  printed  sheet, 
I  think,  must  be  very  obvious  to  all  who 
are  familiar  with  the  modern  practice  s)f 
preparing  the  flexible  backs  of  the  finer 
quality  of  books  previously  to  the  pasting 
on  of  the  morocco  covering. 

J.J. 


ON   ZaaO   SYMBOLS.      IN  A    JjnTJBM.    YAO^ 

paor.  TOUNO  to  Ma.  cockls. 
Sir, — I  have  much  pleasure  in  ^ad^ 
ing  /ou  the  accompanying  papers  for  pnh- 
Mcation  in  the  Meehamcs  Mmgeunne  .^— 

3b  Jamet  Cheile,  B$q,t  •V-d.,  Sfc, 
My  dear  Sir«  —  J  haye  jait  read  tbe 
remariu  of  your  ingenious  co-respondent, 


Mr.  E.  Harley,  in  yonr  paper  on  **  Alge- 
braic Symbols/*  in  the  last  Number  of  the 
Mechanics*  Magazine,  and  in  wliich  you 
baye  paid  me  the  coqaplimeDt  to  express  a 
wish  that  1  would  contribute  some  observa- 
tioD$  on  t^iis  subject.  My  time  ^nd  thoughts, 
however,  as  I  believe  you  are  aware,  are  too 
much  occupied  with  other  things  tp  leave 
me  sufficienjt  leisure  to  attempt  anything 
like  a  **  disquisition  oii  zero  symbols  ;*'  bi^c 
I  will  here  pujt  upon  paper,  and  pnbmit  to 
your  opinion,  a  few  ideas  which  a  peruif^l 
of  the  paper  has  sugg^ted. 

I  find  no  fault  with  the  equation  3*0  »> 
2*0 ;  understanding  it  to  mean  simply  that 
a  to|al  absence  or  eaiiaastioa  of  alt  magni- 
tude, or  valae,  is  aqaaliy  ezpnased  by  eitber 
aide.  I  yiev  each  member  of  the  equation 
menaly  as  a  lesalt,  without  any  regard  as  to 
how  it  has  beao  obtained,  and  I  find  that  ail 
tiiaft  the  equation  aifiroM  ia  that  nethitig  ia 
eqaal  to  m/ethin§.  Bat  I  cannot  agree  that 
this  admiasioB  involves  the  admissibility  of 
the  statement +0>»  —  O.  Hare  is  aometfaiag 
more  than  a  mere  affirmation  as  to  value  ^it 
remUi  there  is  an  ezprsas  ooadiliopi  as  to 
the  mode  of  prodaotion ;  the  firat  member 
dedarss  that  it  ia  a  poMi;e  quantity  that 
haa  vaniahed,  and  the  aeoond  giat  it  is  a 
negative  quantity,  or,  to  be  perhaps  more 
explicit,  the  quantity  liaa,  in  the  one  case, 
vamshed  poeicively,  and  in  the  other  case 
negatively.  I  don't  deny,  any  more  than 
in  the  former  eqaatipn,  that  the  resisting 
vaiuee  are  equals  but  I  joaaoot  refuse 
its  doe  weight  to  t|^e  declared  £BCt  that 
these  values  have  totally  different  origins, 
and  are  impreased,  each  of  them,  with 
a  distinct  character,  compelling  atten- 
tion to  this;  they  are  thus  not  in  every 
respect  equal ;  and  it  would  be  easy  to  show 
bow  we  might  be  led  into  palpable  error 
by  aasuming  such  equality. 

Suppose  that  in  any  trigonometrical  inves- 
tigation our  symbol,  x,  represented  the 
cosine  of  an  arc,  which  arc  it  was  our 
object  to  determine;  suppose,  moreover, 
that  the  inquiry  concerned  only  arcs  between 
the  limits,  0  and  360*^.  Imagine  that  we 
had  arrived  at  the  result  x=  +0;  would  it 
be  allowable,  instead  of  preserving  this 
repnlt  in  all  its  integrity,  to  change  it  into 
j; »  —  b  ?  Certainly  not ;  since  in  so  doing 
we  should  change  the  arc  really  determined, 
namely  QC,  into  270^ ;  and  thus  comodt  a 
palpable  error. 

I  cannot  but  consider  the  reasoning  by 
which  (2)  ia  deduced  from  (l),at  p.  293,  to 
tfe  objectionable.  Seeing  that  +  is  |)refixed 
to  0,  in  (1)  there  is  thus  Introduced  a  dis- 
ianct  condition  aa  to  ffeMfiraiion,fii  condition 
which  is  violated  in  (2). 

It  is  not  only  in  reference  to  these  zerQ- 
•  q2 
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symbols  that  stipulations  as  to  generation,  in 
addition  to  statements  as  to  Yalae,  must  be 
allowed  to  have  their  full  influence  in  alge- 
braic reasoning.  For  example,  who  would 
deny  that  1>»1  ?  Tet  the  mind,  as  well 
as  the  eye,  recognises  a  differenoe  between 
these  two  units,  though  not  a  diflference  as 
to  yalue  or  result ;  and  if  this  difference  be 
wholly  disregarded,  see  to  what  we  might  be 
led: 

Sinoel'ssl,  therefore,  taking  the  loga- 
rithms, 

21og.  l«log.l, 
.-.  2-1. 
which  is  of  course  absurd.  Now  in  this 
example,  as  in  the  case  of  the  zeros,  a  con- 
dition, which  has  "no  effect  upon  mere 
value,  is  brought  into  play  in  our  subse- 
quent deductions,  and  betrays  us  into  error ; 
and  slthough  we  can  assign  no  difference,  as 
to  Talue,  between  +  0  and —0,  yet  we  cannot 
say  that  these  are  in  every  respect  the  same, 
without  also  saying  that  +  is  the  same  as 

Pray  excuse  me  for  putting  you  off  with 
these  brief  and  hasty  suggestions,  instead  of 
submittbig  to  you  the  results  of  a  more 
mature  ddiberation ;  and  believe  me. 
My  dear  Sir, 
Very  faithfully  yours, 

J.  R,  YOVNG. 
Belflut,  April  S,  1849. 

Professor  Young,  with  a  note  dated 
"Tuesday  Evening,"  favoured  me  with 
the  following  addendum  to  the  preceding 
letter  :— 

The  equation  3*0=2*0,  noticed  above, 
has  arisen  from  substituting  a  certain  num- 
ber for  X  in  the  two  members  of  a  particular 
equation,  and  as  the  result  is  in  each  case 
nothing,  I  regard  the  number,  so  substituted, 
to  be  admissible  as  a  root  of  that  equation. 
I  am  not  at  liberty,  in  reference  to  the  par- 
ticular equation  alluded  to,  to  say  that  5*0  » 
2*0,  or  m*0*n*0,  for  this  would  be  to  vio- 
late the  condition  which  connects  the  true 
members  of  this  specific  equation  together ; 
the  zeros  finally  brought  out,  have  to  one 
another  the  ratio  of  3  to  2,  and  no  other 
ratio  ;  but  when,  as  in  your  correspondent's 
second  letter,  it  ir  proposed  to  take  2|*0 
from  each  side  of  the  zero-equation,  the 
hypothesis  is  introduced  that  the  zeros  are 
in  a  ratio  of  equality ;  and  this  contradic- 
tory hypothesis  sufficiently  accounts  for  the 
absurd  conclusion,  cxsmO. 

I  have  only  further  to  add  that  I  cannot 
admit  the  distinction  between  what  is  "  actu- 
ally zero,"  and  **  a  quantity  less  than  any 
assignable  number ;"  and  I  fear  that  a  saga- 
cious and  persevering  learner  would  soon 
perplex  a  teacher  who  should  insist  upon 


any  such  distinction ;  the  only  thing  lesi 
than  any  asiignable  number,  is  nothmg— 
notwithstanding  the  apparent  paradox  in  the 
expression ;  for  any  quantity  short  of  no- 
thing is  confessedly  too  great. 

Inspecting  the  difficulty  mentioned  in  the 
first  letter,  I  have  nothing  to  say ;  you  have 
explained  it  exactly  as  I  should  have  done, 
and  I  dare  say  the  explanation  will  prove 
satisfactory. 

And,  together  with  a  short  note  dated 
"  Belfast,  April  7,  1849,"  I  have  re- 
ceived the  following  additional  remarb 
from  Professor  Young: 

If  0  be  admitted  among  the  symbols  of 
arithmetic — and  jve  have  really  no  altema- 
tivo— for  like  v"— 1,  it  presents  itself  in- 
called  for,  then  it  must  conform  to  the 
general  laws  of  calculation.  That  theie 
should  be  any  more  difficulty  in  briaging 
these  laws  to  bear  than  in  the  case  of  other 
arithmetical  symbols,  arises  mainly  from 
our  habit  of  using  the  same  mark  for  things 
which,  though  they  furnish  no  arithmetJcal 
difference,  yet  are  not  necessarily  in  a  ratio 
of  equality.  You  object  to  3*0=0,  no 
doubt  from  understanding  the  hypothesis  to 
be  that  the  two  zeros  are  in  a  ratio  of  eqnslity, 
whereas,  for  the  equation  to  be  true,  the 
ratio  must  be  as  1  to  3.  And  it  is  on  like 
grounds  that  I  regard  the  equation  0>»-0 
as  inadmissible ;  the  ratio  here  being,  not  1, 
but  —1.  There  is  an  ingenious  parsdoi 
in  reference  to  these  zeros,  which  must,  1 
am  sure,  have  l^en  familiar  to  you  when  st 
Cambridge;  it  is  printed  in  Wright's 
"  Alma  Mater,''  and  is  to  this  effect : 

By  common  multiplication, 


But 


therefore 


Consequently,  ezpuoging  the  factor  commos 
to  both  sides, 

j«»j:  +  jr«j2x, 
.-.  1-2! 
I  advert  to  this  quibble  here  became  of 
its  connection  with  these  remarks;  snd 
because,  moreover,  I  have  never  seen  any 
satisfactory  explanation  of  it ;  the  flaw  is 
always  affirmed  to  exist  in  the  final  step, 
the  division  by  x—x,  or  zero.  But  this  can- 
not be,  since  the  very  same  zero-factor  ii 
removed  from  each  side  of  the  equation. 
The  fault  lies  in  the  premises ;  the  trfU" 
nuni  is  correct ;  it  is  not  true  that 

ar«-x««(j:  +  x)(jr-x), 
for  this  is  not  on  ^allowable  corollary  from 

xa-y«  =  (x  +  jf)(x-y). 
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In  this  latter  case,  where  x  any  y  are  as- 
taroed  to  be  different,  we  baye  to  deal  with 
Aoite  tangible  qnantities;  and,  in  connection 
with  these  no  record  need  be  Icept  of 
any  seros  which  may  enter  into  combina- 
tion with  them  through  the  lig^s  +  or  — . 
Bat  when  seroa  are  the  Tery  things  with 
which  we  are  dealing,  we  cannot,  of  conrse, 
throw  any  of  them  away,  or  suppress  all 
trace  of  them  with  impunity.  The  second 
member  of  the  original  equation,  the  multi- 
plication being  performed,  and  no  suppres- 
sions made,  is 

•      or  («»-*«)  +  (*»-««), 
which,  we  see,  ia  just  the  double  of  the  first 
member ;  the  error  is  thus  in  the  premises, 
and  by  correct  reasoning  it  is  transmitted  to 
tiie  concluaion. 

I  need  not  say  that  I  think  that  the 

above   will   prove  interesting  to   your 

remders.   I  shall  defer  my  remarks  upon 

it  for  the  present.  I  am,  Sir,  yours,  &c , 

Jambs  Cockle. 

S,  Clraich-yard  Court,  Temple,  AprQ  9, 1849. 


PLATIIIUM,  ITS  NATURB  AND  OFVICB. 

"  Secundum  naturam,  soeundam  Deum." 
Sir, — It  is  said,  that  if  nlatinum  were 
not  so  expensive,  a  complete  revolution 
would  be  made  in  organic  chemistry. 
Hence  it  appears  that  the  presence  of 
this  metal  influences  in  a  peculiar  man- 
ner the  formation  of  organic  compounds. 
Now,  at  present  we  know  little  or  nothing 
of  vital  chemistry,  animal  or  vegetable. 
jisMimiUUicn  is  only  a  name  for  a  faet^ 
and  when  we  speak  of  it  as  a  process, 
we  delude  ourselves  if  wq  allow  the 
definition  of  the  word  to  convey  an  idea 
of  the  modus  operandi.  Under  the  in- 
fluence of  vital  energy  in  the  stomachs 
of  animals,  we  find  changes  take  place  in 
organized  matter  which  we  cannot  imi- 
tate, and  which  some  despairing  philoso- 
phers say  we  never  shall  imitate,  because 
we  have  not  the  vital  principle  to  play 
with.  But  is  not  all  animal  chemistry 
electro- chemical  ?  Consider  the  im- 
pdrtance  of  platinum  in  the  galvanic 
battery — ^the  part  it  plays  as  the  negative 
pole — how  it  facilitates  the  evolution  of 
chemical  force  by  its  eager  reception  of 
it.  The  connection  is  no  sooner  formed 
between  the  platinised  silver  and  the 
zinc,  than  the  force  residing  in  the  zino 
(perhaps  the  attraction  of  aggregation) 
which  resisted  the  affinity  of  the  acid, 


begins  to  escape,  and  the  acid  combines 
with  the  chemically  disintegrated  metal. 
It  is  in  this  way,  I  imagine,  that  the 
presence  of  platinum  facilitates  the  for- 
mation of  compounds  at  the  positive  pole 
of  a  battery ;  and  it  cannot  but  be  consi- 
dered confirmatory  of , this  view,  that  we 
find  the  same  power — the  attraction  of 
^l^gi'^gation— which  was  evolved  from 
the  zinc,  again  deposited^  as  it  were,  in 
the  electro-plate,  in  the  same  state  in 
which  it  had  existed  in  the  zino.  The 
metallic  zinc  has  become  a  salt,  and  the 
salt  of  the  other  metal  has  become  me- 
tallic— the  attraction  of  aggregation  has 
been  transferred. 

Now,  all  vital  chemistry— which,  be 
it  remembered,  is  the  source  and  origin 
of  organic  cbemistrv,  in  which  we  vainly 
attempt  to  imitate  the  phenomena  of  the 
former — all  vital  chemistry  is  carried  on 
in  an  electro-chemical  laboratorv.  Ve- 
getation is  the  natural  conductor  between 
the  earth  and  the  firmament,  and  it  is 
vegetation  which  first  converts  inomnic 
matter  into  organic  compounds.  These 
compounds  are  first  produced  in  the 
natural  conductors  of  tne  verv  force  the 
evolution  of  which  is,  as  we  have  seen, 
so  much  influenced  by  platinum.  And 
where  do  we  find  these  organic  com- 
pounds elaborated  into  their  higher 
forms?  In  the  stomachs  of  animals, 
surrounded  by  nerves,  the  conductors  of 
an  analogous  principle.  When,  there- 
fore, we  find  that  it  is  only  by  means  of 
platinum  black  that  we  can  obtain  a 
direct  combination  of  some  orsanic  sub- 
stances, how  can  we  so  long  fail  to  per- 
ceive that  the  only  avenue  to  the  arcana 
of  organic  combination  is  that  which  is 
opened  to  us  by  the  analogy  here  sug^ 
gested.  It  is  only  under  the  influence  of 
the  natural  agent  that  we  can  expect  to 
arrive  at  natural  results.  The  electrical 
plus  and  minus  are  the  only  powers  that 
can  extricate  organic  chemistry  from 
the  labyrinth  in  which  its  researches  are 
at  present  involved. 

I  am,  Sir,  an  old  reader  and  quondam 
correspondent, 

-♦ 

sia  aoBBST  pasL's  laisn  aaiiBDT  of 

ANCIBNT  DATS. 

Sir, — In  the  Memoirs  of  that  enlight- 
ened philosopher  and  true  Irish  patriot, 
Richard  Lovell  Edgeworth,  by  his  cele- 
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brated  daughter,  Matia  Edgeworth,  it  is 
related^  that  he  undertook,  at  the  request 
of  certain  coinniifisioners  appointed  by 
Government,  to  inquire  into  the  practi- 
cability of  reclairaiiig  the  bogs  of  Ireland, 
the  survey  of  a  district  comprising  above 
34,500  £np;1ish  acres,  and  made  a  report 
thereon,  which  iras  published  among  th6 
Parlhmentxry  Papers  for  1810.      Hi* 
general  view  was,  that  the  reclamatioti 
of  the  vast  tract  of  bog  land  ^hich  he 
examined,  was  not  only  practicable,  but 
that  it  would  prove  highly  atid  qtilckly 
profitable  to  itidlviduals,  and  advanta- 
geous in  every  point  of  view  both  to 
Ireland  and  to  Great  Britain.     The  chief 
obstacles  in  the  way,  were  (then  as  now) 
the    landlords;    their  poverty — their 
pride — their  improvidence — their  family 
settlements,  mortgages,  leases  for  lives, 
&c, — their  inability  to  help  themselve*. 
and  the  impossibility  (as  things  were)  ot 
their  being  helped  by  others — forming 
altogether  a  "knot"  which  **no  hand 
bat  that  of  the  legislature  could  untie  ok 
cut."      Mr.  l^geworth  discussed    the 
question  of    the  legislature's    right  of 
inte>ference  in  such  a  case;  and  this 
right  he  laid  down  in    the   following 
remarkable  words,  which  he  quotes  from 
a  paper  published  in  the  Pnilosophical 
Tranmctiong,  no  less  than  one  hundred 
and  eighty. eight  years  ago  (Lowthrop's 
Abridgment,  vol.  ii.,  p.  732*}  :— 

"  An  Act  of  Parliament  should  bs 
inade  that  they  who  do  not,  at  such  a 
iim€f  make  some  progress  in  draining 
their  bofjfi,  should  i»aiit  with  them  Td 

OTHERS  WHO  WOULD." 

"  This,"^  continues  Mr.  Edgeworth, 
**  is  strict  justice  In  eVery  nation  upon 
earth.  No  man,  from  prescription  or 
frotn  any  grant,  has  i  right  to  monopolise 
and  withhold  the  soil  from  cultivation,''* 

The  very  principle,  this,  of  Sir  RobeH 
Peers  measure ;  enunciated  at  first  with 
reference  to  bog  kmds  only,  but  Equally 
atolicable  to  land  of  all  sorts,  when  it 
falls  into  hands  incapable  of  perfdrmiiig 
those  duties  which  attach  Id  this  ad  to 
every  description  of  property. 

I  am.  Sir,  yours,  &c., 

An  Irish  ttaAoER. 


DAVIE S  S   ROTARY   BNeiMR. 

Sir,~.My  reply  to  "  A.  Z."  wiU  i 
sarily  be  short.     There  are  only  one  ©t 
two  points  to  whieb  I  need  allude. 

Davies's  engines  mast  always  be  un- 
derstood to  be  a  double  engine,  or  if 
•*  A.  Z."  likes  it  better,  two  engines 
working  on  the  same  ftiaiii  shaft  It 
has,  therefore,  no  dead  point:  but  a3  I 
have  iievei'  stated  Davies*s  engine  to  be 
singular  in  this  particular,  I  have  no 
intention  of  disputing  the  fact,  '^  that 
the  fly-wheel  is  dispensed  with,  and  the 
dead  points  are  overcome  in  reciprocat- 
ing engines^  by  employing  two  engines 
acting  at  right  angles  to  eaeh  other." 

"  A.  Z."  is  wrong  in  saying,  "in  the 
latter  the  fiy-wheel  is  requisite  to  carry 
the  crank  through  otily  15^  on  esch  side 
of  the  line  of  centres,"  because,  fbr 
every  two  feet  through  which  the  piston 
of  a  reeiprocating  engine  moves,  the 
crank-pin  tttoves  through  3-1416  feet, 
and  as  there  are  300^  in  a  circle,  the  fly- 
wheel must  render  assistance  through 
131°  nearly. 

The  comparative  weight  of  two  pieces 
of  machinery  requiring  proportionally 
the  same  quantity  of  workmanship,  for- 
nishes  a  comparative  estimate  of  the  ex- 
pense ;  and  this  is  true,  whether  the  ooit 
price  is  100«.  per  cent,  for  manufactured 
machinery,  or  5s*  for  the  iron  in  a  reogh 
state. 

The  conclusion  of  <*  A.  Z.V  letter  is 
vague  and  contradictory.  In  the.  last 
paragraph  he  says,  **  If  the  method  em- 
ployed by  Mr.  Davies  for  keeping  the 
piston  steam-tight,  as  it  revolves  over  the 
surface  of  the  cylinder,  be  not  objectioii- 
able  from  want  of  elasticity,  it  becoroei 
an  important  improventent,  as  obviating 
what  has  hitherto  constituted  the  chief 
d^fficHUy  in  rotary  engines  of  whatever 
construction  (*'  and  in  the  very  nextsen* 
tence  he  observes,  '*  but  I  am  oomoelled 
to  say  that  1  think  his  engine  is  deneient 
in  the  etsential  point  of  a  rotary  engine." 
How  will  he  reconcile  these  discrepan- 
cies!* 

I  am,  Sir,  yours,  &e., 

William  Drepoi. 

London,  10,  Norft>1k-«tteet,  StrtDd, 
March  28, 1849. 


*  By  Mr.  W.  King.    "  On  Improving  and  Drain  - 
big  the  Bog«  and  Loughs  ih  Ireland.'* 
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SIMFLB  METHOD  OF  SQUARING  NUUBERd   19  KKOINURINO  OAlCtriATTONg. 


Sir, — Having  often  found  the  follow- 
ing method  of  squaring  numbers  very 
convenient,  I  am  mduoed  to  lay  it  before 
your  readers,  in  the  hope  that  it  may 
prove  useful  to  those  who  are  much 
engaged  in  engineering  ealeulations. 

11  involves  no  new  prineiple,  but  is 
merely  an  adaptation  of  a  well-known 
prop,  of  the  seoood  book  of  Euclid,  that 
(4i+ft)«-d»+2tf6  +  *». 

I  will  always  suppMe  the  number  to 
be  squared  to  be  under  100,  as  it  becomes 
rather  too  complex  to  be  an  improvement 
beyond  that;  divide  it  Into  two  parts 
(a  and  b),  the  one  (a)  the  ten,  ana  the 
other  (6)  the  unit,  then  proceed  by  the 
as  3B^    9    Utfig. 


formula ;   for  example,  let  8;)  be  the 
number  proposed,  then 

-      83»=(80  +  8y»-     80»   «     64 
6x8»       48 


3«     « 


688 


6889 


6889 


2kSx8  »     8    2Dd  .1  andearry4 
8«-64  +  4=68 


But,  to  return  to  mental  calculation, 
there  are  a  great  many  numbers  which 
may  be  squared  almost  instantaneously. 

lat  In  all  numbers  where  the  figure 

itnd.  Numbers  which  hsve  the  ten, 
double  of  the  unit  may  be  squared  thus, 
say  84: 


8>«»  64 
64 
8««   — 
704 
16 

4«"  

7056 


63 
3969 


36 
36 

396 
9 

3969 


Now,  this  seems  roundabout,  rather  thoii 
shorter ;  but,  for  mental  calculation  (for 
which  it  is  intended),  it  is  done  very 
readily.  If  the  same  were  to  be  squsreti 
on  paper,  the  labour  might  be  greatly 
abridged  thus : 

47  7*«  9  and  carry  4. 

2209  8x7  »56-p4--0 i.  6. 

4>  -16-I-6-22. 

I  or  2  is  a  factor,  the  method  of  abridge- 
ment is  so  very  evident,  and  Would  so 
soon  suggest  Itself,  that  it  Is  sufficient 
simply  to  indicate  it. 

8rd.  Conversely,  where  the  unit  is 
double  the  ten — as 

48            64  36            36 

64  36 


704 
16 


396 
9 


7»  +  7«5626-(65«)=6«  +  6« 
here  the  two  right  hand  fispres   are 
always  25,  and  the  other  two  uie  square 
of  the  ten,  plus  itself,  or  adopting  the 

58«»-        26  hl^m 

8 


2304  1296 

4th.  In  numbers  which  are  multiples 
of  5— as  75  J 

»42-S5  9S>  1 9* -h 9^9025  ; 

same  notation  as  before, 

a'+aand  25. 
5th.  Where  5  is  a  ten,  as 

25  54««         25 

7  4 


3364  3249                               2916 
6th.  Cdnjolning  2nd  with  4th,  we  have  in  cases  such  as  the  following— 

(94-5)««        81  (73-6)«-.        49 

81  49 

20-26  — r 

539 

8930*25  12*25 


The  principle  upon  which  these  are 
baaed,  is  so  very  well  known,  that  I  ean- 
not  help  thinking,  that  so  evident  an 
adaptatimi  nuit  have  occurred  to  others, 
SM  perhaps  be  in  practice;  but  I  have 


5402*25 
never  yet  seen  or  heard  of  its  being  so, 
otherwise  I  should  not  have  troubled  you 
with  this  short  paper. 

A.  0;  O. 

Oldhaitt,  Oct  17, 1848. 


MM.  J.  W, 
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COMCLVDSD  rAOH 


To  show  more  dearly  the  mode  in 
which  the  saws  are  mounted  and  worked, 
we  have  given  in  fig.  6',  a  front  elevation 
of  the  machine  with  all  the  narts  removed 
ihat  have  no  relation  to  this  branch  of 
the  invention,  and  also  in  figs.  6\  6',  6^, 
G',  6/ and  6',  6\  some  of  the  more  import- 
ant of  the  minor  details.  The  sawgate 
is  represented  as  fitted  with  two  saw 
blades  with  their  respective  shackles  and 
sliding  frames,  hut  as  both  saws  are 
actuated  bv  preciselv  similar  means,  we 
shall,  for  the  sake  of  greater  distinctness^ 
confine  ourselves  to  describing  the  parts 
belonging  to  one  saw  blade  only. 

The  sawgats,  M  M,  consists  of  two  top 
and  bottom  raili,  C  C,  which  are  connected 
togetber  bj  the  upright  rods,  N  N,  to  the 
lower  ends  of  which  are  jointed  the  rods  by 
which  motion  is  communicated  to  the  gate 
from  the  cranks  of  the  main  driting  shaft. 
The  saw  blade,  /,  is  attached  at  top  and  bot- 
'  tom  to  two  cylindrical  axes,  6  6,  which  are 
separately  represented  along  with  the  parts 
jiecoliar  thereto  in  figs.  6*,  6«,  6',  6« ;  figs. 
6*,  6*,  6',  being  side  elevations,  and  fig.  6S 
a  cross  section  on  the  line  £  F,  of  fig.  6*. 
The  axes,  6  6,  are  hollowed  ont  in  the  cen- 
tre from  a  to  ^,  as  represented  in  the  cross 
section,  tg,  6«,  and  fit  by  means  of  the  parts 
so  hollowed  out  upon  the  projecting  pieces, 
H  H,  which  form  the  extreme  en<U  of  the 
top  plates  of  the  shackles,  1 1.  The  form 
of  these  projections,  H  H,  is  shown  sepa- 
rately in  fig.  6/,  which  is  a  plan  of  the  .top 
plate  of  the  shackles.  When  the  axes,  6  G, 
are  fitted  upon  H  H,  and  the  saw  connected 
to  them  by  the  pins  ee,  the  saw  blade  is 
brought  to  the  proper  degree  of  tension  by 
means  of  the  top  screws,  X^  X^  The  points 
of  these  screws,  which  are  conical  and  made 
of  hardened  steal,  take  into  hollows  formed 
in  the  pieces,  H  H,  so  that  the  saw  bUde 
has  thus.  In  so  far  as  respects  the  screws  by 
which  It  is  stretched,  perfect  liberty  to  turn 
round  in  any  dhectlon,  the  friction  of  the 
bearing  parts  presenting  a  very  trifling  ob- 
stacle to  its  rotation.  The  saw  is,  however, 
limited  at  the  same  time  in  respect  of  angu- 
lar motion  by  the  sides  of  the  recesses  formed 
in  the  axes  G  6,  and  the  neck  which  connects 
the  bearing  points,  H  H,  of  the  shackles, 
II;  the  range  allowed  to  the  saw  hy  the 
parU  just  described  being  still  safficiently 
extensive  for  all  practical  purposes.  (It 
may  be  turned  till  it  stands  at  an  angle 
of  45  degrees,  or  even  a  greater  angle, 
with  the  eentrel  line  of  the  sliding  car- 
riage upon  whieh  the  wood  to  be  cut  is 


placed).  It  Is  to  be  observed,  that  uhea  the 
saw  is  stretched,  the  points  of  resistsaee 
to  Its  tension  are  not  the  nSh  of  the  saw- 
gate  ;  for  the  strain  falls  estirely  upon  the 
shackles  or  buckles,  1 1,  wludi  together  with 
the  rods,  L  and  M,  form  a  frame  eonplete 
In  itself,  which  fits  accurately  iato,  and 
slides  upon  the  sawgate.  By  this  Imprured 
method  of  mounting  the  saw,  great  fiiolite 
are  obtained  for  connecting  and  disooBuectuig 
It  from  the  frames,  while  the  friction  of  the 
bearing  points  bemg  reduced  to  a  very  small 
amount,  the  workman  is  enabled  to  direst 
the  course  of  U&e  saw  in  any  intended  Has 
with  great  precision  and  ease. 

On  the  rod  or  strut,  L,  there  Is  dosdy 
fitted  a  hollow  shaft  or  tube,  0<>,  two  ends 
of  which  bear  against  the  top  and  bottooi 
shackles,  1 1.  So  that  by  this  mesas  it  is 
prevented  from  moving  in  a  longitadfaul 
direction  upon  the  rod  L,  but  is  still  lift 
free  to  be  turned  round  upon  it,  ss  on  an 
axis.  To  the  upper  and  lower  ends  of  ths 
shaft  or  tube,  there  are  securely  fixed  cro« 
arms,  0>  O',  corresponding  with  similir 
cross  arms,  P'  P>,  which  are  keyed  npoa 
the  axes,  G  G,  of  the  saw.  These  two  sets 
of  cross  arms  are  again  connected  with  esch 
other  by  rods,  q  f ,  (a  plan  of  which  is 
given  in  fig.  6r,)  so  that,  if  the  hoUov 
shaft,  O®,  be  made  to  turn  by  any  mesos 
either  to  the  right  or  left,  an  equivalent 
movement  of  the  saw  upon  Its  axes,  G  G, 
takes  place  at  the  same  thne.  PP,  are 
two  round  rods,  which  are  secured  to  the 
upright  standards  of  the  framework  of  tlie 
machine,  and  occupy  positions  parallel  to 
each  other,  and  also  parallel  with  the  saw- 
gate.  T  is  a  bridge,  or  sliding  beariof, 
which  Is  free  to  slide  to  and  fro  upon  the 
rods,  P  P,  that  is,  from  one  side  of  the 
sawgate  to  the  other,  being  attached  to  the 
rods  by  the  bosses,  d,  df,  J,  d.  U  and  F* 
are  two  bosses  inserted  into  the  upper  plats 
of  the  bridge  T,  in  snch  a  way,  that  they  are 
at  liberty  to  revolve  in  the  holes  Into  which 
they  are  Inserted;  while  they  are  preveated 
from  getting  out  of  their  plaees  by  collars, 
ff,  formed  on,  or  aflSxed  to  their  upper 
and  lower  ends.  One  of  these  bosses,  U, 
embraces  the  upright  hollow  shaft,  O^ 


allows  of  its  moving  freely  up  and  i 
within  it.  On  the  side  of  the  hollow  shaft, 
O,  there  is  a  feather,  e,  which  takes  into  a 
corresponding  groove  formed  in  the  boss,  U, 
so  that  if  the  Im>ss  is  made  to  revolve,  ths 
hollow  shaft  must  go  round  along  with  It. 
W  is  a  worm-wheel  which  is  attaehed  to,  er 
formed  in  one  pieoe  with  the  brass  U,  sad 
gean  into  an  endless  sorew  X,  upon  the  ead 
of  which  there  Is  a  hand-wheel,  X*,  so  that 


Cochran's  PAtxKT  tiMBER^sAWticd  MACRtKXRr. 


S45 


Um  attmdant  may  be  enabled  through  the  croas-arms,  0>,  P>,  and  the  roda  q  q,  to 
Interrentioii  of  the  endless  screw  X,  the  cause  the  teeth  of  the  saw  to  be  directed  at 
wons-wheel  W,  the  hollow  shaft  O,  the      pleasure,  more  or  less  towards  the  r^ht  or 


Fig.  6*. 


Ig.  6r. 


1«lt«  Meording  to  the  form  desired  to  be      either  side  of  the  sawgate  (bir  maaaa  of  the 
given  to  the  piece  of  wood.  apparatas  before  described)  during  the  ope- 

When  the  saw  has  been  faiblined  towards      ration  of  cutting  a  log  or  block  of  wood, 

<l8 
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the  ngnlftr  feediog^  ia  of  tiM  wood  takes 
plioa  hj  iho  aflvaooe  of  the  tmveUing-bed 
aader  the  sawgate.  The  saw  woald,  there* 
fore,  very  soon  be.  broken  unless  the 
ebadcles  were  made  by  a  free  lateral  motion, 
or  tome  other  means,  to  advance  towards 
that  side  of  the  sawgate  to  which  the  teeth 
;>f  the  saw  are  directed.  To  effect  this  ob- 
ject, the  arrangement  next  to  be  described 
is  adopted :  V  is  a  hand  wheel  fixed  upon, 
or  made  in  one  piece,  with  the  brass,  P*, 
which  is  connected  with  a  hollow  shaft,  O*, 
upon  the  rod,  M ;  being  in  this  respect 
pxactly  similar  to  the  hollow  shaft,  0°,  and 
brass,  U,  beforj  described.  The  ho^ow 
shaft,  O*,  has  pinions,  Y  Y,  affixed  to  each 
end,  which  gear  into  racks,  Y^Y',  which 
last  are  fixed  to  the  upper  and  lower  rails  of 
the  sawgate.  In  general,  the  draft  of  the 
fn.w  itself  is  sufficient  to  canse  the  shacliles 
to  move  along  the  sawgate ;  but  whenever 
any  obstruction  to  the  lateral  movement  is 
experienced,  aU  that  the  attendant  has  to 
do  is  to  turn  the  hand  wheel,  V^,  in  the 
required  direction,  wliich  causes  the  pinions, 
Y  Y,  by  gearing  into  the  fixed  racks,  to 
draw  the  shackles  and  saw  along  with 
them. 

The  arrangements  which  have  just  been 
described  for  regulating  the  lateral  and 
simultaneous  movement  of  the  shackles, 
both  at  top  and  bottom  of  the  sawgate, 
serve  the  further  purpose  of  keeping  the 
saw  at  all  times  vertical  in  the  sawgate,  it 
being  impossible,  on  account  of  the  racks 
and  pinions,  for  one  of  the  shackles  to  be 
moved  without  a  corresponding  movement 
being  produced  in  the  other. 

Not  only  may  the  machine  be  worked 
with  either  one  or  two  saws  at  a  time, 
but  one  saw  may  be  used  to  cut  in  a  cur- 
vilinealidirection,  while  the  other  cuts  iu 
a  straight  line. 

'<  Thus  if  both  or  either  of  the  sides  of 
a  log  should  be  intended  to  be  cut  in  a 
carved  or  irregular  line,  that  object  may  be 
atteined  by  turning,  from  time  to  time,  the 
saw,  in  the  required  direction ;  and  when 
simultaneously  making  two  cuts  in  a  log  by 
my  said  machine,  it  fi  not  at  all  necessary 
that  the  cuU  should  be  made  parallel  with 
each  other,  for  the  lateral  movements  of  the 
saw  within  the  sawgate,  being  perfectly 
independent  of  each  other,  each  saw  may 
be  turned  in  the  required  direction  for  the 
purpose  of  making  the  intended  cut  in  the 
line  described,  however  much  the  two  lines 
to  be  cut  by  the  two  saws  may  vary  from 
each  other. 

"  Neither  is  it  necessary  t)>at  twp  ssvs 
ehovld  bo  sclusUy  used  for  t^  purposo  of 


(mttiag  tabav  hi  o«e  of  my  isW  i 
aUhovgh  two  saws  may  be  sAOWtid  m 
the  sswgato)  lor,  the  peculiar  eenstnstien 
of  my  said  sawing  machine  may  be  made 
available  for  the  purpose  of  making  single 
■s  well  ss  double  cuts.  And  if  it  shoild 
happen  that  the  shape  into  which  a  piece  of 
timber  is  intended  to  be  cut  requires  the 
adoption  of  such  a  mode  of  prooeediug , 
I  can  enter  one  of  the  saws  bmA  conmenee 
cutting  a  piece  of  timber  with  it,  and  sfter 
the  cutting  with  one  saw  has  proceeded  the 
requisite  distance,  I  can  then  enter  the  other 
ttw  also,  so  that  both  sawa  may  then  pro- 
ceed with  the  cutting  of  the  log,  or  the 
cutting  with  either  or  both  of  the  saws  siter- 
nately  or  simultaneonsly  may  be  varied  from 
time  to  time  as  may  be  required  for  the  par- 
pose  of  cutting  the  pieces  of  timber  into  the 
desired  shape." 

To  enable  the  reader  to  apprceiste 
duly  the  merits  of  the  machinery  before 
described,  be  will  do  well  to  refer  beck 
to  the  report  of  the  trial  of  the  action  of 
scire  facias  t  brought  for  the  repi^  of 
Hamilton's  pstent,  of  which  Cochran'i 
was  erroneously  alleged  to  have  been  sn 
infringement  (vol.  xlix.,  p.  590),  He 
will  there  see  that  the  ground  on  whicb 
the  jury  were  led  to  find  a  verdbt  for 
the  Crown  was  the  general  iovtlMty  of 
Hamilton*8  machinery,  whether  ss  iv- 
gards  the  modes  adopted  by  him  of 
mounting  and  guiding  the  saw,  or  of 
mounting  and  turning  the  log.  He  will 
note  in  particular,  how  completely  tbe 
defence  4>roke  down,  when  it  wm  at- 
tempt^ to  be  shown  ib  evidence,  that 
the  most  crooked  timbers  reqoired  m 
shipbuilding,  could  be  cut  by  means  of  i 
machine  constructed  exactly  according  to 
the  specification  of  the  defendant.  Soeb 
timbers  had  indeed  been  cut,  hot  oiilr 
with  the  help  of  the  roller-rest,  wbien 
constitutes  one  of  the  most  prominent 
features  of  novelty  in  Cochran's  inven- 
tion. How  superior  Cochran's  msefaise 
is  in  that  and  atl  other  respects  h  io  wet! 
pointed  out  in  a  paper  on  the  sobjeel, 
drawn  up  by  Mr.  J.  B.  Jordan,  iIm 
patentee  of  the  well-known  carving  m- 
chinery,  and  printed  for  private  circuh- 
tion,  that  we  cannot  do  better  than  here 
lay  some  extracts  from  it  before  oor 
readers  :— 

'*  In  patents  of  this  kind,  where  neidNr 
party  can  claim  tho  introduction  ofaif 
new  principle  ip  mechanics,  their  HpH 
to  %  paiem  m^t  of  coune  depend  sa  tbt 


oochbah'b  9Anm  «iifiiiii-MVii(o  '¥Aj:«i?»i»y. 


uti§^  id  die  street  atuined,  tbe  perfect 
adaptetion  of  tbe  Tarioua  parte,  the  per- 
feetjoo  of  the  mechanical  details,  aod 
the  mmel^  of  the  general  arrangement 
for  attaining  it.    If,  therefore,  it  can  be 
thomi  that  the  ktett  patent  vfiU  accom- 
plish that  which  is  essential,  but  utterly 
{mpessible  for  the  other  to  do,  I  presume 
it  would  b^  saffibient  evioence  of  nQYehj ; 
hut  if  it  can  ako  be  shown  that  evorj 
mechanical  detail,  not  eommtm  to  saw- 
milU,  is  different  and  far  better  calcu- 
lated for  the  praetica)aoeomnliabment  of 
its  objects,  that  many  of  these  details 
hare  never  before  been  used  in  saw-mills, 
and  that  without  those  arrangements  of 
the  Utter  (for  which  there  is  no  substi- 
tute in  the  former  patent),  these  machines 
eould  not  be  used  for  some  of  the  pur* 
pwes  specified.  I  presume  a  case  will  be 
made  out  which  I  should  think  too  strong 
for  any  reasanable    man    to  think  of 
attacking. 

"  I  believe  that  Mr.  Cochran's  patent 
machinery  baa  all  these  advantagea  over 
that  of  Mf.  Smith,'*  and  my  reasons  for 
thinking  so  will  be  best  shown  by  com- 
paring the  methods  used  by  the  contend- 
ing pateatecfl  for  producing  the  same 
KanUs,  in  sawing  a  crooked  piece  of 
limber  into  the  curvilinear  and  winding 
form,  which  is  the  most  difficult  required 
hi  tbe  construction  of  a  ship. 

"  Mr,  Soaith  would  Hx  the  crooked  Ic^ 
between  the  toothed  dogs  or  chucks  of 
the  horizontal  travelling  frame,  and  aa 
he  is  without  any  means  either  of  sup- 
porting or  balancing  the  great  weight 
cf  the'  log*  except  Uie  Ytwy  clumsy  and 
inefficient  contrivance  represented  in  flg. 
8  of  his  drawing8,t'I  believe  that  it 
would  not  be  possible  to  make  even  a 
atraight  cut  through  a  heavy  and  crooked 
log,  supported,  or  rather  suspended,  in 
this  way,  on  account  of  the  extreme  and 
powerful  vibrations  into  whioh  it  would 
be  thrown  by  the  intermittent  action  of 
the  saw.  The  contrivance.  No.  8,  is  worse 
than  useleaa,  aa  it  wifuld  land  to  increase 
He  vArmtioHe. 

'*  Mr.  Cochran  would  fix  the  same 
arooked  log  between  the  screw-clampa 
M  the  eccentric  chucks  of  his  horiiontal 
frame,  and  by  adjusting  the  screws  of 

^  Mr.  Smith  vm  the  jMftr  in  wkoM  name  the 
Prtent  of  Mr.  HamUum  (an  Ameii^san)  if  aa  taken 
oat 

j  The  har,  weighted  at  one  end  like  a  iteelvard. 
leferred  to  in  Jleport,  p.  692. 


theae  cbucfcf'Viould  be  i^Uc  tfi  ^ring  a 
line,  passing  throi^h  the  eej^tfe  of  gray  Uy 
of  the  log,  directly  over  th?  qentre  o(  the 
ixis,  about  which  it  is  made  tq  turn,  and 
thus  balance  the  log,  sq  that  |he  means 
Vs^  for  controlling  \\^  angular  positi9n 
woiild  pot  have  to  ^uatain  ^r^  portion 
of  ita  weight. 

*<  He  would  ajM^give  ita^otid  b^ripg 
directly  before  the  aawa,  by  ^ia  yery 
beautifol  i^nd  upvel' contriwWJe  pf  a 
^rolling  rest,  which  is  madct  to  revolve 
with  the  log  and  remain  in  cloae  contact 
with  its  under  surface,  whatever  may  be 
ita  lingular  position.  These  meana  are 
eound  €^nd  praciical,  and  will  undoubt- 
edly make  the  log  sufficiently  steady  to 
prcMiuce  good  work,  whatever  may  be  the 
weight  and.  eurvatnre  of  the  piece. 
•  *  *  ♦ 

*  *  Turning  the  Log  oh  its  jfjfps  to  obtain 
the  Bevels, — This  is  a  very  important 
feature  in  both  patent^,  i|nd  much  of 
their  succesa  mus(  necessarily  depend  qn 
the  means  taken  to  accopiplish  it.  These 
means  should  possess  tb^  following  pro- 
perties. Great  regularity  in  moving 
through  the  various  angles  required 
dMring  the  process  of  cutting.  The. 
most  solid,  fixedness  which  can  be  ob- 
tained. Great  facility  in  changing  the 
fate  of  motion,  or,  in  other  words,  the 
power  of  regulating  the  number  of  de- 
grees which  tbe  log  shall  be  turned 
through  while  the  saw  is  making  a  cut 
oif  given  length,  and  the  power  ot  doing 
thia  while  the  saws  furp  in  action, 

i'  Mr.  Smith  proposes  to  turn  the  \qg  by 
securing  a  long  lever  to  pne  or  |)oth  of 
the  ohucka  between  which  the  log  is 
fixed,  and  to  place  the  ^nd  of  thisi  lever 
tl^rough  th^  slot  of  a  guiiie-liar  attached 
to  framing  over  the  log,  in  «iich  a  way 
that  it  can  be  placed  a^  various  angles  in 
a  horisontal  plane,  the  angle  at  which  it 
la  so  placed  goverping  the  r^le  of  change 
in  the  bevel  of  the'cut  produced,  as  i^ay 
pe  §een  by  reference  tq  the  drai^fings. 

^*  I  appears  tp  m^  t)iAt  this  plan,  tak^n 
in  connecUon  with  Mr.  Smith's  mode  of 
suspending  tbe  log,  i^  alr^y  remarked 
00,  is  not  compt^t^pi  to  9arry  out  the 
specified  intention,  because  tl^e  tendency 
Qf  the  bight  qf  a  crooked  pjece  qf  timber 
to  turn  down,  and  the  whole  strain  of 
the  saw  acting  on  it,  must  he  sustained 
by  thia  lever  apd  guide -bari  which,  both 
from  their  constructiQU  and  size,  they 
are  evidently  incapable  of  bearing  with- 
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out  such  an  amount  of  yibration  as  would 
either  break  the  saw  or  shake  the  log 
fnm  its  fiwwfft, 

**  Mr.  Cochran  cuts  a  screw  in  the  edge 
of  the  face-plate  to  which  his  holding- 
dogs  are  attached*  and  works  the  tangent 
screw  which  gears  into  this  either  bj 
hand  under  the  guidance  of  an  index,  or 
by  a  system  of  double  cones  by  which 
the  rate  of  change  in  the  bevel  can  be 
determined  and  raised  at  pleasure  while 
the  saws  are  in  action. 

**  This  system  of  working  is  not  at  all 
similar  to  that  of  Mr.  Smith.  The  me- 
thod of  setting  out  the  different  sectional 
obliquities  of  the  log  on  a  bevel- board, 
attacned  to  the  revolving  face-plate,  is 
one  of  those  simple  and  practical  con- 
trivances which  every  workman  appre- 
ciates and  applies  without  difficulty. 

**  I  believe  these  means  of  turning  the 
log  during  the  process  of  cutting,  taken 
in  connection  with  the  mode  of  support- 
ing it,  will  be  found  perfectiy  efficient 
for  the  production  of  any  bevel  which 
can  be  required  in  the  construction  of  a 
ship. 

*^ Lateral  Motion  of  the  SawM  to  obtain 
the  ^  Curves, — Mr.  Smith  mounts  and 
strains  the  saw  in  an  interior  frame, 
which  frame  moves  laterally  on  the  top 
and  bottom  bars  of  the  sawgate,  and  he 
also  furnishes  the  saw  with  swivels, 
which  admit  of  its  being  turned  on  its 
axis  so  as  to  take  up  the  direction  of  the 
line  it  is  about  to  cut.  He  turns  the  saw 
by  the  direct  aoplication  of  a  forked  lever 
to  the  saw  blaae.  It  appears  to  me  that 
there  are  several  serious  practical  objec- 
tions to  these  arrangements,  which  are 
avoided  in  Mr.  Cochran's  patent. 

''In  the  first  place,  it  is  generally  requi- 
site to  take  off  a  slab  from  each  of  the 
curved  sides  of  the  log,  and  it  is  fre- 
quentiy  requisite  that  these  curved  sides 
should  be  parallel  in  their  bevels,  though 
not  in  their  curvatures.  With  the  above 
arrangements,  I  think  it  would  be  scarcely 
possible  to  do  this  with  accuracy,  even 
on  the  small  and  comparatively  straight 
pieces  of  timber  whicn  the  other  parts 
are  capable  of  supporting,  and  I  think 
we  may  satisfy  ourselves  on  this  point 
and  some  others,  by  considering  the 
machine  in  action.    Assuming  that  the 

Slide- bar  has  been  properly  fixed  for 
e  iirst  portion  of  the  bevel,  and  the  saw 
is  put  in  action,  it  will  soon  arrive  at  the 


first  line  on  the  timber  where  the  rate  of 
bevel  must  be  changed.  The  saw  must 
now  be  stopped,  the  guide-bar  most  be 
undamped,  and  its  position  altered,  and 
during  this  operation  the  timber  most  be 
kept  in  position  by  some  other  means, 
otherwise  the  saw  will  be  bent  or  broken 
by  its  tendency  to  swing  round  on  its 
axis ;  but  supposing  all  this  done,  and 
the  machine  is  ready  for  progress  to  the 
next  line  of  change  In  the  bevel,  when 
the  same  troublesome  and  dilatory  ope- 
ration must  be  aeain  gone  through,  and 
so  on  for  the  wnole  length.  Neither 
must  we  forget  that  the  saw  has  been 
twisted  into  the  proper  directions  to  fol- 
low the  curves  by  a  forked  lever  applied 
directly  to  the  blade,  which,  of  course, 
must  produce  a  very  injurious  amooDt 
of  friction,  and  consequent  heat  aod 
vibration. 

''Suppose,  however,' that  in  spite  of  all 
these  difficulties,  the  first  side  of  the  log 
is  cut,  it  then  becomes  requisite  to  move 
the  saw  to  the  other  side,  and  we  mat 
do  this  either  by  dismounting  the  log  or 
dismounting  the  saw — a  choice  between 
two  evils:  still  it  must  be  done,  or  the 
other  side  cannot  be  cut;  and  when  done, 
we  have  to  repeat  all  the  ateps  taken  to 
saw  the  first  side,  with  die  additionil 
difficulty  of  making  the  bevels  regiiter 
with  those  previously  cut,  by  fVesh  ad- 
justments of  the  guide-bar  at  every 
change.  All  this  must  necessarilj  de- 
pend on  the  care  and  attention  of  the 
workman,  and  I  think  he  must  he  ono- 
sually  skilful  if  he  can  produce  good 
work  with  such  means,  however  k>Dg  he 
'  may  take  about  it. 

"  Mr.  Cochran  mounts  his  saws  in  8ba^ 
kles,  which  are  attached  to  a  vertical  bir 
of  iron,  that  serves  as  a  strut  to  stnia 
the  saw,  and  which  admits  of  the  siv 
being  strained  without  throwing  the  leiM 
stress  on  the  top  and  bottom  bars  of  the 
sawgate  in  which  it  moves  laterally. 
Two  saws  are  mounted  in  the  gate,  and 
each  moves  laterally  independent  of  the 
other.  They  are  also  at  libertv  to  ton 
on  their  axis,  and  are  guided  in  this 
motion  by  a  forked  lever,  not  applied  to 
the  saw  bkde,  but  to  a  flat  bar  of  ires, 
which  is  connected  with  the  saw  hj  • 
parallel  motion  at  each  end,  thus  avoid- 
ing all  the  injurious  twisting  action  aid 
friction  on  the  blade.*' 

[This  was  Mr.  Cochran's  first  arr«llg^ 
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menti  bat  now,  as  will  be  seen  by  the 
preceding  description,  he  dispenses  with 
the  forked  lever  altojzether.] 

"The  idvantages  of  these  arrangements 
will  he  more  apparent  by  considering  the 
machine  in  action ;  the  problem  being  to 
cut  a  heavy  crooked  log  into  a  varied 
curve,  with  parallel  but  varied  bevels, 
and  diverging  curves. 

"  The  mooes  of  mounting,  balancine; 
and  supportinff  the  log  have  already 
been  considered,  and  I  have  now  only  to 
describe  the  process  of  cuttinff.  The  log 
is  marked  out  as  usual,  and  the  bevels 
are  set  out  on  the  bevel-board  of  the 
revolving  chuck.  One  workman  takes 
command  of  the  handle  by  which  the 
tangent  screws  are  set  in  action  for 
turning  the  log  and  rest,  while  two  others 
direct  the  saws  so  as  to  keep  them  in  the 
lines  of  curvature.  At  every  change  in 
the  rate  of  bevel,  the  little  quadrant  index 
most  be  moved  the  proper  quantity  for- 
ward on  its  bar,  and  its  radius  set  over 
the  next  mark  on  the  bevel- board,  which 
can  be  done  while  the  saws  are  in  action, 
becaase  the  position  and  fixing  of  the 
log  are  in  no  way  dependent  on  it.  The 
two  saifs  are  thus  kept  in  continuous 
operation  until  the  piece  is  complete, 
having  the  register  or  parallelism  of  its 
bevels  perfect,  for  they  have  been  pro- 
duced by  two  vertical  saws  at  the  same 
time,  while  at  the  same  time  the  curves 
of  its  opposite  sides  may  have  varied  to 
any  required  extent,  because  the  lateral 
motions  of  the  saws  are  independent  of 
each  other." 

It  is  a  curious  fact,  that  at  the  very 
time  Hamilton  was  contending  in  Court 
that  no  roller  support  was  necessary,  and 
concealing  from  the  Court  that  he  did 
make  use  of  such  a  support  (though  not 
included  in  his  own  patent,  but  borrowed 
from  Cochran's),  he  had  a  new  patent 
for  England,  then  unspecified  (taken 
out  on  his  behalf  in  the  name  of  Barber), 
of  which  a  roller  support  constituted  the 
leading  feature.  "We  make  the  following 
extract  from  an  abstract  of  this  specifi- 
cation given  in  the  CioU  Engineer  and 
ArehiiecU*  Journal  for  January  last : — 

**  The  objects  of  Mr.  Barber's  invention 
are  to  provide,  in  the  first  place,  for  sup- 
portfaig  timber  otherwise  tkan  at  the  end 
while  befaig  eat  at  the  varioas  bevels  which 
may  be  required.  *  •  *  With  regard 
to  the  tappoft  for  timber,  it  eoniists  of  a 
roller  plaodi  transversely  under  the  log  near 


the  saw-firamei.  This  roller  is  of  small 
diameter,  bnt  of  sufficient  length  to  receive 
a  log  in  any  portion  of  the  width  of  the 
machine,  and  is  supported  at  each  end  by 
pivots  in  a  sawing^frame  supported  on  a 
journal  in  the  centre  of  the  machine.  The 
journal,  which  forms  a  point  of  oscillation, 
is  carried  by  an  upright  in  a  vertical  guide, 
and  18  supported  on  the  end  of  a  lever,  by 
which  it  is  either  raised  or  depressed  to  suit 
the  size  of  the  log.  This  is  effected  by  the 
other  end  of  the  lever  being  raised  or 
lowered  by  a  chain  wound  on  a  barrel,  the 
spindle  of  which  is  lurnished  with  a  screw- 
wheel  gearing  into  an  endless  screw,  actuated 
by  a  suitable  hand  wheel.  The  tupporting 
roller  being  free  to  oeeilfate  on  the  central 
fulcrum f  it  adapte  itself  at  a  suitable  angle 
to  the  nature  or  position  of  the  log  when 
turned,** 

What  else  is  this  but  Mr.  Cochran's 
roller  rest,  with  sundry  alterations  and 
additions,  introduced  for  the  mere  sake 
of  establishing  a  seeming  difference  where 
in  reality,  there  is  none  ?  Mr.  Cochran's 
claim  is  for  the  employment  generally  of 
"  oscillating  or  turning  intermediate  rol- 
ler supports,  fbr  the  purpose  of  holding, 
sustaining,  or  supporting  logs  or  pieces 
of  timber  whilst  being  cut,"  and  it 
remains  for  Mr.  Hamilton  to  show  that 
such  roller  supports  were  ever  employed 
or  proposed  by  anv  one  else  before. 

To  conclude — there  is  this  grand  dis- 
tinction between  the  two  machines,  that 
Cochran's  is  in  successful  public  use,  and 
Hamilton's  in  public  use  nowhere ;  that 
Hamilton's  has  been  tried  (at  Toulon), 
and  proved  an  utter  failure,  while  the 
longer  Cochran's  is  worked,  and  the  more 
severely  its  capabilities  are  tested,  the 
more  complete  is  the  satisfaction  which 
it  affords. 

We  have  ourselves  seen  Mr.  Cochran's 
machine  at  work  at  the  Dockyard,  Wool- 
wich, and  witnessed  the  marvelous  dis- 
patch and  a<fcuracy  with  which  it  cuts  the 
most  awkward-looking  pieces  of  crooked 
timber.  When  we  inspected  it,  however, 
the  mode  of  regulating  the  angular  direc- 
tion of  the  saws,  represented  in  fig.  6', 
and  subsequent  figures,  had  not  then  been 
applied  to  it ;  this  was  still  done  by  means 
of  the  forked  lever  referred  to  by  Mr. 
Jordan  in  his  remarks.  Mr.  Cochran 
estimates  that  by  dispensing  with  the 
forked  lever,  and  by  other  improvements 
embodied  in  the  machine  as  we  have  here 
described  it,  its  efficiency  and  economy 
have  been  improved  full  fifty  per  cent. 
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MR.  gray's  MFB  TABLRS  AND  FORM1ILJI.'<^ 


It  not  uufrequeotly  happens  that  an  essay 
or  two  oomvunicated  to  a  periodical  be- 
comes the  germ  of  an  important  treatise. 
Tbe  present  work  furnishes  ao  illustratioa, 
with  this  peculiarity,  that  it  exhibits  tbe 
development  of  two  germs,  each  of  which, 
though  distinct,  has  fnlflUed  iU  part  in  the 
production  of  the  goodly  fruit  now  offered 
to  those  who  have  9  proper  taste  for  such 
fare. 

Thejirsi  branch  of  this  subject  is  Bar^ 
reti'i  Commutation  T\ible,  a  method  origin- 
ally rescued  from  obscurity  by  Francis  Baily, 
but  not  duly  appreciated  till  after  the  ap- 
pearance of  Griffith  Davie8*s  Table  in  1825.t 
Our  Magazine  fbrNoTemberand  December, 
1842,  exhibits  Mr.  Gray's  compendious 
iUustrntion  of  the  valuable  principle  invoWed 
in  this  form  of  table. 

The  ieetmd  branch  consists  of  OaiMt'« 
Logarithmie  8wm  and  Dtference  Table, 
which  on  its  first  appearance  in  Germanj, 
met  with  as  much  indiflference  as  the  Com- 
mutation Table.  The  columns  of  the  Meeh, 
Mag.  in  June  and  July,  1844,  received  from 
the  hand  of  our  author  an  equally  clear 
elucidation  of  the  merit  of  Gauss's  Table, 
and  its  peculiar  fitness  for  lifb  calcuhtions. 

It  is  not  surprising  that  Mr.  Gray  should 
|>e  almoet  irresistibly  led,  to  show  the  world, 
what  important  advantages  may  be  derived 
by  the  combination  of  such  materials,  and 
well  has  he  executed  the  self-imposed  task. 

The  tables  to  six  places  of  decimals,  form- 
ing tbe  foundation  of  the  present  work,  are 
now  first  issued  from  a  British  press.  Table 
I.  furnishes  to  the  argument  log.  x,  the  value 
log.  (1  +  x).  It  accords  with  Gauss's  origi- 
nal, but  has  been  recomputed  with  mudi 
labour.  Table  II.  exhibits,  to  the  same 
argument,  the  log.  (l—x),*  being  always 
less  than  unity ;  this  is  wholly  different  froiP 
Gams,  and  more  convenient  in  use.    Tbe 


*  Tables  and  FonnoliB  for  the  computation  of 
Life  Cootingenciea,  with  copious  examples  of  An- 
nuity, Assurance,  and  Friendly  Society  calcula- 
tions. By  Peter  Gray,  F.E.A.8.,  ftc.  Royal  octaTo. 
Longman  and  Co. 

f  The  author  has  in  his  last  chapter  vindicated 
Mr.  Barrett's  claipi  to  originality  of  iUTention,  of 
wUeh  it  kas  been  reoeatly  sought  to  deprive  him. 


form  of  both  tables  is  a^siiniUted  to  that 
which  the  comnion  logarithmic  one  has  ten- 
dered fwniliar.  They  etocupy  fixty- eight 
piget ;  and  to  their  oonstmotion  and  fcne- 
ral  use,  Chsp.  I.  is  devoted. 

Chap.  II.  contains  the  leading  results  of 
the  doctrine  of  compound  Interest ;  Qhsp. 
III.,  the  fundamental  theoxy  of  probabili- 
ties as  coDn^eoted  with  bumf  i|  life }  Ch^. 
lY.  expound!  the  *'  Table  of  Ekmentsry 
Values,"  the  oonstmotion  of  wfaieh,  did 
space  permit,  we  would  gladly  detail ;  Chsp. 
V.  is  on  Mean  duration  of  Life  and  Proba- 
bilities of  Survivorship  ;  Chap.  YI.  is  occo- 
pied  with  the  subject  of  Benefits  on  lives, 
and  the  manner  of  forming  eoMitmmy^f 
tables  of  the  values  of  the  prineipal  beoeSti 
is  fully  explsioed  and  exemplified ;  and 
Chap.  YII.  fully  elucidates  the  properti^ 
and  formation  of  Commutation  Tables,  both 
for  single  and  joint  Kvei.  It  is  to  the  Isit 
two  chapters  that  we  would  paitleuhuly 
point,  as  exhibiting  the  mastery  which  Mr. 
Gray  has  obtained  over  the  formuI«,  snd 
the  skill  by  which  they  are  moulded,  so  ss 
to  minimise  arithmetical  labour. 

The  late  Mr.  Barrett  spent  sMiifr  yeeri 
in  computing  firom  the  "  Northampton"  and 
*'  Sweden"  laws  of  mortality.  Tables  so  ex- 
tensive,  that  they  would  have  occupied  in 
print  two  quarto  volumes.  Yet  his  Isboan 
were  almost  wholly  wasted,  since  even  tlie 
powerful  reoommendation  of  Mr.  Baily  was 
unable  to  secure  the  funds  fiar  printing  then! 
And  considering  the  essentially  lioiited  cbs- 
racter  of  all  numerical  Tables  of  Mortslity, 
it  is  evidently  more  important  to  provide 
every  possible  auxiliary  for  obtaiQiBgjmw- 
tieai  resit/fo  lirom  the  exlstiBg  and  all  Alw« 
Tables  of  Mortality  then  to  make  very  ex- 
tensive calculations  ^t>m  any  of  them.  To 
this  object  Mr.  Gray  has  directed  his  efforts, 
and  he  hae  been,  in  our  opinion,  ngoaUj 
successful. 

After  sneh  a  labour,  onr  author  might 
well  rest  on  his  oars ;  but  we  find  that,  on 
the  contrary,  he  Is  engaged  with  two  other 
gentlemen  in  compntiog  extefisive  Tablet  of 
Survivonhtp  AMnranoei }  e  vorfc  whieh  the 
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Mtwfrai  of  tibB  iMreMi»t  day  wU^i  dpobtlega, 
rngptij  patroaisa,  ware  it  only  to  remoTe  the 
profeaaional  diser^it  Inciirred  by  their  pre- 
deoeasort  in  the  ca^e  oC  Mr,  Barrett. 


THS  PHACTICa  QM  l.IF«  AaaFKANCX. — 
naFKCTS  AND  KKSiaP^SS.'*^ 

A  aaoie  of  the  honeftlaof  life  aMaranoo^ls 
beeome  lo  nearly  vniterflal  amoog  all  classee 
of  •ociety,  that  popular  writers  upon  the 
mbjaet,  now  busy  themseWea  less  with 
•aloraiDg  these  beoeiits,  than  with  investi- 
gating  the  causes  to  which  it  is  owing,  that 
what  so  many  approve  Qf,  so  few  practise ; 
that  is  to  say,  comparing  the  total  number 
of  the  aasured  with  the  total  populatioB  of 
tho  country.  With  one  elsss  of  commen- 
tators, the  great  obstacle  in  the  way  of 
its  mora  extensive  adoption,  has  been  the 
proprietary  aystcm  on  whioh  most  of  the 
older  assurance  companies  were  foanded, 
and  the  alleged  striving  among  |;heae  oompa- 
niea  to  eiitraet  as  inuch  profit  as  posinble 
from  thair  enstomera ;  while  with  another, 
It  fa  the  stamp  duty  Injudiciously  imposed 
by  the  state  on  policies  of  i|S9iirance,  which 
ia  the  lion  in  the  path.  Qf  both  these  topics 
more  nse,  perhapp,  has  been  made  than  truth 
win  warrant  \  for  though  the  cheapening  of 
policies  can  but  bava  one  effect  (if  any),  and 
Ihat  a  favourabla  om,  yet  i^d  seriously  doubt 
whether  any  man,  who  had  fairly  made  up 
his  mind  to  the  propriety  of  effecting  an 
assurance  on  his  life,  was  ever  deterred 
from  doing  so,  by  the  consideration  of  having 
two  or  three  pounds  more  or  less  to  pay  on 
tbe  occasion.  Very  possibly  such  a  consi- 
deration might  lead  a  person  to  effect  an 
aasurance  for  a  less  sum  than  he  would 
otb^wif e  do ;  but  what  we  are  now  looking 
to,  is  pot  the  total  amount  of  the  sums 
mmaally  insured  throughout  the  country, 
bnt  the  ratip  which  the  number  of  the  assurers 
b^ars  tQ  the  whole  population.  Our  firm 
belief  is,  that  that  ratio  has  been  little,  if  at 
all,  affected  by  the  cost  of  assurance.    The 

*  Defect!  In  the  Practice  of  Life  ABiunmoe,  and 
SuggeationB  for  their  Remedy.  With  ObsecTations 
on  the  Uses  and  Advantages  of  Life  Auurance  and 
th«  ConatiiBtioa  of  Offices.  41  pp.  8to.  Orr  and 
Co.    1849. 


mutual  system  is,  90  doubt,  the  oheapeat 
and  best  for  the  assured  ;  yet  neither  is  the 
proprietary  that  cormorant  affair  which  some 
persons,  for  the  sake  of  recommending  the 
other  (and  promoting,  parchsnce,  by  t^e 
way,  their  own  private  interests),  are  in  the 
habit  of  representing.  When  we  see  people 
warmly  exhorted  not  to  "  suffer ''  life  assur- 
ance to  *'  become  the  proy  of  moiiey  lenders 
and  mere  profit  mongers,"  we  can  but  won- 
der at  the  audacity  with  which  a  pseudo- 
philanthropy  sometimes  advocates  very  ques- 
tionable ends.  It  seems  to  be  forgotten,  or 
is,  at  least,  carefully  concealed  from  view,  that 
no  one  is  obliged  to  assure  with  a  proprietary 
company  unless  he  likes ;  that  there  are  nuu^y 
such  companies,  whose  prices  are  necessarily 
kept  down  by  the  mutual  rivalry  among 
them,  and  by  the  competition  to  which  they 
are  exposed  at  the  bands  of  the  mutual 
establishments ;  and,  that  it  is  no  mora  pos- 
sible, for  persons  to  obtain  beyond  an  average 
rate  of  profit,  by  underwriting  men's  lives, 
than  by  any  pthqr  species  of  adventure  which 
i(  is  open  to  all  the  world  to  embark  in. 

We  have  now  before  us  a  very  olever 
pamphlet,  ip  ^hich  the  writer  opens  up 
qvite  a  Q9W  ground  of  ^onipl^inti  and  one  to 
which  both  ^orts  of  oompanies  are  confea- 
sedly  obnoxious,-— the  mutual  even  more 
than  the  proprietary. 

**  The  progress  of  life  assurance  has,  un- 
fortunateljr*  been  much  retarded  by  disputes 
and  lawsuits — vexatio^^s  delays  in  the  settle- 
ment of  claims,  extorted  compromises,  and 
Srotracted  litigations,  have;  had  the  effect  of 
eterring  many  persons  from  resorting  to 
life  policies  aa  provisions  for  fApaiUes  or  as 
securities  in  pecuniary  transactions ;  and  it 
Is  the  olyect  of  the  following  observations  to 
point  out  the  risks  to  which  the  assured  are 
exposed  by  the  present  method  of  conduct- 
ing life  assurance  business,  and  an  adequate 
remedy.'!     p.  14. 

With  this  view,  the  author  first  investi- 
gates what  the  state  of  tha  law  is  with  respect 
to  contracts  of  Wte  assurance.  We  suspect 
|hat  not  a  few  of  our  readers  will  be  rather 
startled  to  learn  from  the  following  paasage 
the  very  slender  tenure  by  which  the  already 
countless  thpiisands  invested  in  life  assurance 
are  held  :«- 

*'  By  the  policy,  tho  atawed  undertakes  to 
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pay  tlie  premiam  regnlarlyy  and  the  Com- 
pany to  pay  the  atipalated  ram  three  monthi 
after  the  death  of  the  asaured;  provided, 
that  '  every  statementi  declaration,  and  all 
teatimonialf  and  docnmenta  addressed  to  or 
deposited  with  the  Company  in  relation  to 
the  assnrance  shall  he  found  to  be  in  all 
respects  true/  It  is  further  declared  that 
these  statements  shall  be  held  as  warranted f 
and  taken  as  the  basis  of  the  contract,  and 
that  the  policy  shall  he  Told  if  any  *  im- 
portant information'  has  been  omitted. 

'*  The  effect  of  these  danses,  and  the  im- 
portant consequences  resulting  from  them, 
have  been  determined  by  decisions  of  the 
courts  of  law ;  and  it  is  now  settled,  as  we 
shall  show  by  references  to  decided  cases, 
institutional  writers,  and  authors  of  repute ; 
that  if  in  the  statements  referred  to,  and 
which  are  declared  to  be  the  basis  of  the 
contract,  and  to  form  matters  of  warranty, 
any  fact,  whether  material  or  immaterial, 
has  been  erroneously  stated,  whether  inten- 
tionally or  not — or  if  any  information  con- 
sidered important  has  been  omitted  to  be 
communicated,  although  the  party  applied 
to  for  information  did  not  condder  the 
omitted  fact  to  be  of  the  slightest  import- 
ance, the  policy  U  void,  and  all  premiumt 
paid  become  for/eiied  to  the  Ompaniy, 
We  shall  find  that  it  is  not  enough  that  the 
written  proposal  and  declaration  made  by 
the  assured  are  imoft;>cft'oMa6/e.  The  friends' 
report,  and  that  of  the  medical  referee,  and 
all  statements  made  by  the  penon  whose 
life  Is  the  subject  of  assurance,  are  regarded 
In  the  eye  of  law  as  statements  of  the  assured 
party,  although  he  neither  wrote  them  nor 
had  an  opportunity  of  iieing  them.  Hie 
policy  is  so  prepared  that  the  assured  enters 
into  a  positive  engagement  that  all  these 
stateroenU  are,  in  point  of  fact,  strictly  and 
literally  true,  whether  he  was  aware  of  them 
or  not.  finch  an  engagement  being,  In  legal 
language,  a  warranty  i  and  the  effect  of  a 
warranty  being  to  render  the  facts  alleged  In 
it  a  condition  precedent  of  the  assurer's 
responsibility,  it  follows  that  the  obligation 
undertaken  by  the  Office  is  only  effectual 
Mf  and  Mn  the  event  that'  each  of  the 
many  statements,  whether  material  or  of  no 
importance.  Is  literally  as  It  has  been  repre- 
sented. 

"  Many  of  the  questioas  oontained  in  the 
several  documents  issued  by  the  Company 
are  trifling,  and  seemingly  unimportant; 
and,  as  Mr.  Dowdeswell  remarks,  '  since  it 
is  competent  for  parties  to  make  their  con- 
tracU  dependent  upon  any  oonditlona  which 
Ven  caprice  may  suggest,  whether  the  por- 
tion of  a  warranty  eventually  discovered  to 
be  inooRoet  or  not  complied  with  be  mate- 
rial or  wholly  hnmaterial  with  respect  to  the 


nature  of  the  risk,  the  result  will  be  tSs 
same,  and  where  the  truth  of  the  htU  sie 
positively  alleged,  and  not  limited  to  the 
knowledge  of  the  assured,  although  a  mit- 
etatement  may  have  arieen  from  the  meet 
hmoeeni  mietike,  wjromfiiee  ts^formatim 
t^ffiorded  hy  othere,  or  mere  imadverteace, 
the  aeeured  will  be  in  the  eame  poeitiam  e» 
to  legal  remediee  in  the  eoniraet  at^ki 
had  made  the  moet  wilJmUy  JraaMeiU 
averment.** 

"  Whei^ever  a  statement  is  embraced  ia  t 
warranty.  It  must  be  proved  to  be  strictly 
and  literally  true,  whether  material  to  the 
risk  or  not.  Thus  Lord  Eldon,  in  moviag 
the  House  of  Peers,  observes,  '*  It  is  a  iint 
principle  in  the  law  of  insursnce,  on  all 
occasions,  that  where  a  representation  is 
material,  it  must  be  complied  with.  If 
Immaterial,  that  immateriality  may  be  ii- 
qnired  Into  and  shown ;  but  that  if  there » 
a  warranty,  it  is  part  of  the  contract  that 
the  matter  is  rach  as  it  is  represented  to  be, 
therefore  the  materiality  or  immaterialUf 
eignifiee  nothing.  The  only  question  is  ai 
to  the  mere  faeL't 

•  «  *  e 

"  The  obvious  efieet  of  the  preceding  doe- 
trine  of  law,  when  applied  to  life  policies,  sv 
theee  doenmante  tare  now  framed.  Is  that, 
although  the  Company  have  had  the  meaoi 
of  satUfying  themselves,  from  medietl  exa- 
minations, reports,  and  other  doeomenti, 
and  any  other  inquiry  they  may  have  ehom 
to  make,  that  the  lifb  Is  insurable,  and  par- 
ties have  for  years  regularly  paid  the  pre- 
miums, the  question  whether  there  is  sa 
assurance  or  not.  Mill  remains  open  si 
against  the  assured,  whose  policy  may  at 
any  Ibture  time  be  questioned  upon  the 
general  ground  that  the  life  was  not  insurable 
at  the  time  of  effecting  the  assurance;  or 
that  the  disclosure  of  the  drcumetauoei 
then  made,  was  not  complete ;  or  that  some 
faet,  perhapa  quite  immaterial,  oontained  in 
ond  or  other  of  the  several  series  of  ques- 
tions had  turned  out,  on  further  ioqidiy,  to 
be  different  from  that  warranted." 

The  writer  then  shows,  by  a  laige  seleedsa 
of  well-authenticated  eases,  that  the  dfaes- 
tors  of  companies — ^both  proprietary  and 
mutual,  both  old  and  new— have  been  by  no 
means  slow  to  avail  themselvee  of  the  extra* 
ordinary  degree  of  protection  which  the  hw 
has  thrown  around  them— that  much  griev. 
ous  hardship  has  been  inflieted  on  famiUei 


*  Dowdeiwell  on  the  Law  of  Fire  aad  Life  In- 
■nrance,  page  35. 

t  Macmonran  and  Co.,  lOth  July,  1811,  S  D«v. 
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■ad  indhrldaalt  through  the  proMnMi  of 
oompania  to  contest  polkiei  on  the  most 
technical  and  trivial  grounds,  and  the  great 
difficulty  of  ohtaining  redress  at  their  hands 
— «iid  that  the  fears  and  apprehensions 
which  hsTe  been  thns  spread  abroad  among 
the  oommnnity,  haTe  probably  done  more 
than  all  other  caoses  united,  to  retard  the 
prog;ress  of  life  assnrance. 

The  remedy  proposed  is,  to  make  erery 
policy,  after  it  has  been  once  granted,  inde^ 
femMIe  and  indiwpuiahle.  Let  eyery  possi- 
ble precaution  be  used  before  effecting  a 
policy ;  but  once  eiliBcted,  let  it  not  be  after- 
wards  disputed  on  any  ground  whatever. 

We  think  th:s  is  a  proposition  which  will 
meet  with  very  general  approbation ;  and 
Bore  we  are,  that  were  it  universally  adopted 
by  the  offices,  it  would  tend  more  to  multi- 
ply the  number  of  insurances  than  any  other 
aCap  which  could  be  taken  to  accomplish 
that  end. 

To  an  objection  made,  that  such  a  provi- 
tioa  would  lead  to  the  encouragement  of 
fraud,  the  writer  makes  the  following  satia- 
foctory  reply : — 

**  This  brings  the  question  to  its  true  issue. 
Granting  that  policies  may  sometimes  be 
firaadnlently  obtained,  whether  it  is  better- 
more  fitted  to  give  fall  scope  and  develop- 
Bient  to  the  manifold  advantagea  of  life 
aMorance,  that  assurance  companies  should 
be  tied  down  to  a  reliance  upon  their  own 
care  and  vigilance  in  granting  assurance, — 
that,  instead  of  having  permission  to  ask  a 
jory  to  say,  after  a  man  is  dead,  whether 
Ina  rq>reaentations  have  been  correct,  they 
■faonld  be  required  to  take  sufficient  pains 
to  ascertain  that  fact  for  themselves  while  he 
ia  alive,-*and  that  thus  a  policy  of  assur- 
ance should  have  an  indefeasible  stamp  of 
TalM  so  affixed  to  it  that  it  can  be  freely 
BDd  safely  used  for  all  the  purposes  for  which 
soeb  a  security  can  be  made  available ;  or 
thatv  in  order  to  relieve  companies  from  the 
peessaity  of  exendsing  vigilance  and  caution 
in  tbs  taking  of  riaks,  or  at  least  to.  protect 
them  from  the  remote  danger  of  such  frauds 
as  BO  Tigilaooe  will  guard  against,  the  value 
of  every  policy  should  be  liable  to  depend 
«poa  the  issue  of  an  inquiry,  to  be  conducted 
by  the  holder  single-handed  (in  many  cases 
a  widow  or  infant  family)  against  a  powerful 
and -wealthy  association,  possessing  all  the 
advantages  which  wealth  gives  over  poverty 
in  sach  a  strqggle. 


"  The  question  does  not  appear  a  difficult 
one  to  answer.  Indeed,  the  answer  has 
almost  been  given  already.  A  policy  of 
assurance,  which  does  not  make  the  holder 
sure  of  receiving  the  amount  stipulated  in 
it,  is  a  oontradiotion  in  terms.  The  very 
object  of  the  assurance  is,  that  there  may 
be  no  doubt  as  to  the  result.  If  there  is  to 
be  risk  after  all,  it  would  be  better  that  each 
man  should  take  the  risk  of  his  own  life,  and 
simply  accumulate  his  savings.  In  all  the 
uses  which  may  be  made  of  a  policy  of 
assurance— uses  which  are  multiplying  and 
extending  every  day — its  value  is  injuriously 
aflTected  by  every  doubt  which  can  attach  to 
ita  ultimate  validity.  This  is,  in  fact,  a 
fraud  upon  the  assured.  They  pay  for 
assurance,  and  they  do  not  get  it. 

*'The  only  objection  to  this  is,  that  it 
would  be  unsafe  for  assurance  companies  to 
make  their  policies  absolutely  indisputable, 
that  they  would  be  subject  to  frauds  which 
might  seriously  affect  their  stability.  This 
objection  would  be  fatal  if  well  founded ;  for 
no  system  of  assurance  can  be  ultimately 
beneficial  to  the  assured  which  is  not  safe  to 
the  assurers.  But  we  are  satisfied  that  the 
objection  greatly  overrates  the  danger.  A 
company  which  knows  that  it  is  estopped 
from  disputing  a  policy  once  granted,  will, 
of  course,  xSkt  sufficient  care  to  ascer- 
tain the  real  state  of  the  risk  before  granting 
the  policy.  This,  as  experience  proves,  is 
not  a  matter  of  difficulty.  All  the  facts 
regarding  a  man's  present  state  of  health 
and  habits  which  it  may  be  possible  to  prove 
before  a  jury  ten  or  a  dozen  years  hence, 
may,  in  the  general  case,  be  discovered  on 
proper  inquiry  now ;  and  a  company  which, 
knowing  that  a  policy  once  granted  can 
never  afterwards  be  disputed,  will  use  every 
possible  precaution  to  secure  that  none  shall 
be  granted  which  they  would  have  an  interest 
to  dispute.  There  is  not  the  slightest  reason 
to  believe  that  the  foundations  of  such  a 
company  are  not,  at  least,  as  secure  as  those 
of  any  other  company  whatever." 

To  put  the  case  even  in  the  worst  possible 
light— suppose  the  number  of  instances  of 
fhiud  were  to  be  multiplied  under  an  indis- 
putable system,  fraud  iUelf  is  a  contingency 
which  fsUs  equally  with  life  under  the 
domain  of  the  doctrine  of  probability — the 
degree  of  frequency  with  which  it  is  likely 
to  occur  can  be  calculated-^the  pecunlhry 
loss  sustahiable  through  it  can  be  provided 
against  (by  a  slight  addition  to  the  rate  of 
insurance)— and  whatever  share  of  harm 
might  result^'to  the  morals  of  society  from 
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an  inttUMd  now  and  then  of  ioooaMftd 
fraud  upon  m  aaaunmee  eompanj,  U  would 
be  moie  than  ten  times  counterbalanced  by 
the  vast  additional  reliance  which  men 
would  be  induced  to  place  on  the  aanng 
Tirtue  of  protldent  and  aelf-denying  habita. 
It  nowise  detracts,  in  our  minds,  from  the 
authority  of  the  pamphlet  before  ua,  that  it 
ia  written  aTOwedly  with  the  new  of  recom* 
mending  to  public  notice  a  new  Life  Policy 
Company,  founded  On  the  "  Indisputable*' 
system,  which  it  advocates.  It  but  aervea  to 
couiirm  our  faith  in  the  souadnesa  of  that 
system,  to  see  that  so  respectable  and  in^u- 
eotial  a  body  of  gentlemen  as  its  direction  is 
composed  of,  have  associated  together  to 
carry  it  into  practtcal  effSsct.  Of  the  success 
of  this  new  company  we  entertain  no  manner 
of  doubt — success  both  large  and  speedy. 
If  it  but  thrive  ss  it  deserves,  it  will,  ere 
many  years,  be  one  of  the  most  thriving 
of  all  existing  life-insurance  companies— the 
survivor  of  not  a  few  of  the  litigating  fry- of 
the  present  day,  and  the  parent  (we  trust) 
of  many  other  institutions,  baaed  on  the 
aame  admirable  principle  of  absolute  cer- 
tainty to  the  aasnred  in  all  cases,  and  under 
all  ciroumstanoes  whatever. 


smith's  tiblding  bba-bareibrs. 

Sir, — Mr.  T.  Smith's  remarks  (ante 
p.  199),  in  reference  to  Smith's  yielding 
barriers  are  perfectly  just.  His  investi- 
gation supplies  some  obvious  omissions 
ip  mine.  He  is  quite  correct  when  he 
observes^  **  It  appnears,  therefore,  to  me, 
that  this  is  the  point  at  which  the  tension 
bar,  B  W,  ought  to  be  attached,  and  it 
may  be  shown  that  a  higher  or  lower 
point  would  prodnee  repercussion  on  the 
joint  A,  and  be  so  niQch  resistance,  not 
only  uselesslv  but  mischievously  ex- 
pended." The  impossibility  of  deter- 
mining the  point  to  which  the  tension 
rods  should  be  attached,  was  the  reason 
why  I  assumed  two  points  from  which  to 
refer  the  moments  of  action. 

The  gangway  along  the  top  must  be 
considered  as  an  addition  rattier  than  a 
principal  part  of  the  structure,  and  in 
many  cases  would  be  serviceable ;  but  as 
Mr.  Smith  observes,  it  would  certainly, 
while  the  barrier  was  inclining  over. 


tend  to  increase  the  strain  on  the  teuioQ 
rods. 

I  question,  however,  very  much  if, 
even  in  the  roughest  weather,  the  tension 
bars  would  be  brought  up  very  tight,  or 
that  they  would  ever  be  liable  to  be  ex- 
posed to  a  maximum  strain— the  pUy  of 
the  frame  being  much  greater  then  the 
drifting  of  any  single  wave.  A  vessel 
may  drift  with  a  single  wave,  perhaps, 
1 0  feet.  The  frame  would  likewise  drift 
only  to  that  extent  without  any  wei|;bli; 
the  addition  or  acoumulaticn  of  weight, 
as  a  matter  of  course,  still  further  limils 
the  action.  If,  therefore,  the  structure 
be  allowed  a  play  of  15  or  20  feet  before 
the  tension  bars  afe  brought  Into  straight 
line,  it  follows  that  it  is  impossible  ts 
force  the  barrier  to  its  greatest  etteat 
The  principal  object  of  the  tension  lines 
will,  therefore,  be  to  bring  the  barrier 
back  to  its  original  position  after  the 
wave  has  passed  over  it. 

I  am,  Sir,  yours,  &c., 

WlLLtAH  DBXftSB. 

London,  10,  Norfolk- street,  Strend, 
March  SO,  1840. 

SPBCIPIOATIONS  or  BNOLISR  PATBVtS  Bf- 
aOLLBD  DUBINO  TRB  WBBX,  BITIUVS 
12th  of  APRIL. 

Thomas  Mbtcalvb,  Higk-strest.  Cm- 
den- town,  Middlesex,  gentlsBiaB.  iW*  jsh 
provewttnii  in  the  eonstructim^  9f  dmh 
so  fat,  and  other  ariieie»  ^f  Jmndiwn  M 
nttmg  or  rtcJinti^  on.  Patent  dated  Ocir 
her  5th,  1848. 

These  improvements  consist  in  the  ess* 
bioation  of  two  rectangolar  frames  of  oictsli 
or  other  saitable  material,  which  aie  if 
unequal  sixea,  so  that  the  smallar  sm  "^ 
be  swivelled  or  hinged  inside  the  other,  cad 
assume,  when  opeoed  out  to  a  oertaia  ^ 
tanoe,  a  form  reaembling  aomewhat  sa  If 
with  the  top  Italf  of  one  line  broke  avi^  k 
the  oentre.  A  piece  of  any  anitaUa  flsdUs 
material  ia  attached  to  the  top  portiossif 
tlie  large  and  small  framea,  so  as  te  fans 
the  seat  and  backi  while  the  bottom psrti 
of  both  frames  are  eonneeted  togethsr  bf  • 
strap,  whereby  the  inoliBation  of  the  M 
may  be  varied  at  pleasore. 

The  patentee  remarka,  tliat  by  altarisf 
the  shape  of,  and  enlarghig  the  fnsMS,  tks 
dbair  may  be  converted  into  a  tola,  or,  bf 
adding  vertical  aopporters  to  the  top  |i«r* 
tions  of  the  frames,  into  a  camp  hedstssi 


I 


Claim. — The  mode 


of  eombuiii«lhet«o 
eoe  into  chairs,  lakd 


framea  and  flexible  piece  i 

and  other  articles  or  famitve  for  sittia|ir 

reclining  on. 
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EvwAmD  John  MAsswt,  Liverpool.  Fbr 
impro9tineMU  in  &fiparattu  /or  meoiuHttg 
ike  gpeed  qf  veweli  and  Hreamif  mid  /or 
tueerimninff  tko  depth§  qf  water.  Patent 
dated  October  5th,  1848. 

This  improved  log  conaists  of  a  rertical 
fan-wheel,which  it  partially  ineloeed  within  a 
case,  rather  more  than  tomlcirciilar  in  shape, 
and  attached  to  the  ride  of  the  Teasel,  be- 
neath the  water  line.  Upon  the  axle  of  the 
wheel  ia  M  crank  attached  to  a  piece  of  wire, 
which  leads  to  the  deck,  and  ia  connected  at 
top  to  dne  end  of  a  horiiontal  lerer  centred 
on  m  pin.  The  free  end  of  the  IcTcr  is  far* 
sialiei  trith  a  detent,  projecting  do^ilwatds, 
which  is  pressed  inwards,  by  mean«^  of  a 
spring,  against  the  teeth  of  a  ratchet  t^heel, 
which  aetnatea  a  registering  train  of  wheel 
work.  Another  spring  is  placed  underneath 
the  end  of  the  lever  connected  to  the  wire, 
which,  when  the  revolntion  Of  the  fsn-wheel 
has  brought  the  crank  appermost,  presses 
that  end  upwards  and  the  detent  downwards, 
whereby  the  toothed  wheel  will  be  caused  to 
move  one  tooth  round.  The  fiui-wheel  ia 
made  to  devolve  by  the  action  of  the  water, 
during  the  passage  of  the  tessel  through  it, 
upon  those  fans  which  project  from  beneath 
the  ease;  and  the  speed  Is  thus  indicated 
and  registered  by  a  pointer  on  a  dial,  #hicti 
ia  moved  by  the  train  of  wheel  work ;  the 
number  Of  revolutions  which  the  ftin- wheel 
makes  in  a  mile  having  been  previously 
determined  by  a  measured  distance.  Or,  a 
pair  of  palleti  may  be  substituted  for  the 
detent,  which  will  allow  a  ratchet  wheel  to 
move  one  tooth  round  as  the  lever  oscillates 
bj  the  revolution  of  the  crank.  A  tendency 
to  rotate  is  communicated  to  the  ratchet 
wheel  by  a  train  from  a  spring,  as  in  the 
cm  of  clocks.  Or,  the  crank  action  may 
be  communicated  to  the  registering  train  of 
wheel  work  from  an  ordinary  spiral  rotator, 
by  attaching  Jts  cord  to  an  axle,  (suspended 
in  a  bracket,)  which  is  furnished,  on  the 
fitlier  side,  with  a  crank,  connected  by  n  wire 
to  the  rrgiatering  apparatus,  as  in  the  pre- 
ceding ease.  The  wire  it  enclosed  within  k 
tube  fixed  to  the  vesaelf  t  side,  to  protect  It 
flrom  injttry. 

The  patentee  next  dteeribet  two  modes 
of  rafting  and  lowering  th6  log,  by  oonneot- 
Ug  it  to  a  piteh  chain  wdrked  by  a  toothed 
pfarion  on  deck,  or  to  an  endless  rope  pati- 
mg  round  two  pulleys. 

BIther  of  these  apparatusea  may  be  em- 
ployed to  ascertain  the  velocity  of  streams, 
by  mainuining  it  stationary  in  the  current. 

The  improved  sounding  apparatus  conrists 
of  a  weighted  case,  containing  a  registering 
train  of  i^heel  work  tnd  a  fan-wheel,  some 
of  the  fstti  of  which  protnide  partially  froth 
the  side  into  the  water.    As  the  apparatus 


descends,  the  ftm-wheel  wxO  revolve  and 
actuate  the  train,  whereby  a  pointer,  moving 
over  a  dial  fixed  on  the  outside  of  tfie  case, 
will  indicate  the  distance  travelled,  or  the 
depth  it  has  fallen.  The  fan-wheel  is  pre- 
vented firom  moving  in  the  reverse  direction 
when  drawn  upwards,  by  means  of  a  laterally 
projecting  piece,  which  shields  It  from  the 
water,  and  also  catches  in  between  the  fans. 
CSEatmff. — ^The  mode  of  oombiiiing  in  an 
apparatus  a  wheel,  or  spiral  rotator,  with  a 
crank  action,  to  give  motion  to  a  train  of 
wheel  work,  for  measuring  the  speed  of  vea« 
sels  and  of  streams. 

2.  The  means  of  raising  and  lowering  th€i 
logs. 

3.  The  combination  of  a  wheel  rotator 
and  of  wheel  work,  to  ascertain  the  depths 
of  water. 

JossFH  Sharp  Bailet,  Bradford,  York, 
spinner.  For  certain  improoemente  in 
preparing^  eornbtng^  and  drawing  wooif 
alpaca,  mohair,  and  other  flbroue  maieriate. 
Patent  dated  October  5th,  1848. 

The  heckling  apparatus  conrist  of  a  seriet 
of  rollers — eadi  sJtemate  one  being  fitted  on 
its  periphery  with  points  and  bristles—* 
into  which  the  material  is  fed,  by  hand, 
through  a  pair  of  feeding  rollers.  The 
brash  and  porcupine  rqlien  are  made  to 
revolve  at  a  greater  speed,  and  the  pointt  in 
thO  latter  to  decrease  in  length,  size,  and 
pitch,  as  their  distances  increase  from  the 
feeding  rollers.  Above  the  first  porcupine 
roller  and  the  last  brush  roller  are  suspended 
two  plain  rollers,  which  have  the  effect  of 
increasing  the  grip  of  the  porcupine  roller 
and  revolving  eomb  frame  upon  the  material 
as  it  is  fed  in,  or  taken  off.  This  cooib 
frame  is  placed  in  front  of  the  last  brush 
roller,  and  as  each  comb  is  successively 
brought  opposite  by  the  revolution  of  the 
fhme,  it  is  caused  to  project  outwards,  and 
its  teeth  to  pass  through  the  brush,  and 
take  off  the  material.  When  the  combs  are 
filled  they  are  removed  by  hand. 

The  combing*machine  consists  of  two 
vertical  spindles,  each  carrying  at  top  and 
bottom  a  number  of  radial  arms  which  sup- 
port the  comb  frames.  The  course  of  the 
revolutious  of  the  latter,  is  determmed  by 
IHetion  rollers  travelling  in  guide  groovei, 
which  am  ettn-shaped,  the  irregular  or 
entering  pottiont  beteg  in  parallel  opposite 
planes,  and  one  on  tithef  side  of  a  horitontil 
right  line  drawn  through  the  centres  of  the 
vertical  axes.  A  differential  speed  is  im* 
parted  to  the  spindles  by  means  of  toothed 
gearing  from  a  prime  mover,  so  that  the 
eomb  frames  shall  revolve  in  opposite  direo<> 
tions,  the  material  be  trinaferrad  fh)m  obe 
set  to  the  other,  the  sett  of  oombt  be  diadli 
to  reeede  fMa  Mcb  oHwr  at  a  grettor  angle 
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to  their  faces  than  hat  hitherto  been  luaal, 
and  commence  workiDg  at  a  distance  apart, 
which  decreases  as  the  operation  proceeds^ 
so  that  the  long  fibres  may  be  first  combed. 

The  apparatus  for  drawing  the  combed 
material  into  slivers  consist  of  a  framework, 
carrying  two  horizontal  Anted  rollers,  the 
upper  one  of  which  has  additional  longi- 
tudinal grooTes  in  its  flutes.  Between  the 
rollers  passes  an  endless  band  of  vulcanized 
india-rubber,  or  any  material  faced  with 
vulcanized  india-rubber,  by  which  the  wool, 
&c.,  as  it  is  drawn  oat  in  slivers  by  the 
rollersj  is  carried  away.  The  comb,  charged 
with  wool,  is  supported  in  front  of  the 
rollers,  and  has  a  variable  traversiog  motion 
imparted  to  it,  while  a  cleaning  comb  is 
interposed  between  it  and  the  rollers,  to  in- 
tercept any  knot  which  may  be  in  the  wool. 
.When  the  holding  comb' has  arrived  in  front 
of  the  rollers,  it  frees  itself  from  the  on- 
ward impulse  which  has  been  imparted  to  it, 
and  returns  to  its  first  position,  when  it  is 
removed,  and  a  fresh  one,  charged  with  wool, 
f  ubstitnted  in  its  stead. 

Lastly :  the  patentee  proposes  to  heat  the 
combs  employed  in  combing  wool,  &c.,  by 
placing  them  in  cases,  to  which  hot  air  or 
steam  is  applied  externally,  without  being 
allowed  to  come  in  contact  with  the  teeth. 

Claim.  1.— The  construction  and  arrange- 
ment of  apparatus  for  preparing  wool, 
alpaca,  mohair,  and  other  fibrous  materials 
for  combing,  in  which  the  rollers  employed 
for  that  purpose  are  made  to  revolve  at 
increasing  velocities,  and  the  points  and 
bristles  with  which  their  peripheries  are 
covered  to  decrease  in  length,  thickness, 
and  pitch,  in  proportion  as  their  distances 
from  the  feeding  end  of  the  machine  in- 
crease. And  also  in  which  the  wool  or  other 
material  is  charged  from  the  last  brush- 
roUer  on  to  combs,  by  means  of  a  revolving 
frame  on  which  the  combs  are  fixed. 

2.  The  wool-combing  apparatus,  in  which 
the  revolf  ing  frames,  or  radial  arms,  carrying 
the  combs  are  made  to  revolve  in  opposite 
directions,  and  at  different  velocities,  so  as 
to  cause  the  combs  to  approach  each  other 
Mft  described. 

3.  The  apparatus  for  drawing  the  combed 
wool  into  slivers,  in  which  the  holding  comb 
is  made  to  approach  the  drawing  rollers  at 
right  angles  to  them,  and  at  a  varying  speed, 
by  means  of  a  traversing  lever,  the  inter- 
position of  a  cleaning  comb  between  the 
holding  comb  and  Uie  rollers,  the  em- 
ployment of  auxiliary  grooved  fluted  draw- 
ing rollers,  and  of  an  endless  band,  passing 
between  them,  of  vulcanized  india-rubber, 
or  of  any  sniuble  material  coated  with  vul- 
canised india-rubber. 

4.  The  employment  in  combing  wool  and 


other  fibrous  materials  of  combs  heated  hj 
the  application  of  steam  or  hot  air. 

John  Wright,  Camberwell,  Surrey,  en- 
gineer. For  improvements  in  generaiiitg 
eteam  and  etoqMrating ftuidtm  Patent  dsted 
October  12,  1848. 

These  improvements  consist  in  the  eoa- 
stmction  and  application  of  tubes  and  eeUs* 
lar  vessels,  charged  with  water  or  other 
fluid,  to  the  heating  and  evaporation  of 
fluids ;  and  the  principle  on  which  they  sre 
based,  is  the  circulaticm  of  water  throB|h 
a  coil  of  pipes,  provided  one  portion  of  ^ 
coil  is  subjected  to  the  aetion  of  heat  Ik 
mode  ahown  by  the  patentee  of  applyisg 
tubes  to  this  purpose,  is  by  uniting  the  tm 
ends  of  a  sufficient  length  of  metel  tnUog 
by  a  steam  and  water-tight  joint,  and  best- 
ing it  into  a  rectangular  figure.  One  of  the 
aides  is  then  inserted  in  the  fninsce,  sad 
the  opposite  end  is  immersed  in  the  wster 
of  the  boiler.  The  wster  in  the  tabs  is 
contact  with  the  fire  will  ascend  by  inferior 
gravity,  and  pass  through  the  water  in  the 
boiler,  to  which  it  transmits  a  portion  of  Iti 
caloric,  and  descends  to  its  first  position,  ssd 
thus  becomes  alternately  a  reoeiYer  snd 
transmitter  of  heat.  In  order  to  its  mora 
effectual  working,  the  two  ends  of  the  esd- 
less  tube,  in  contect  with  the  fire  sad  the 
water,  are  made  serpentine. 

The  cellular  vessels  are  composed  of  aaal* 
leable  cast  iron  or  copper,  or  any  alloy  of 
copper,  cast  in  the  shape  of  transvene  taba 
(with  spaces  between  them),  which  opes 
into  longitudinal  tubes.  Or, « they  maybe 
made  of  two  corrugated  metal  plates,  uilted 
by  welding  or  by  riveting.  One  of  the  Tei- 
sels  is  placed  underneath  the  boiler  in  the 
furnace,  and  other  vessels  are  immened  la 
the  water  of  the  boiler,  and  aU  connected  bf 
water  and  steam-tight  jointa,  and  fiUadwith 
water.  The  heat,  ascending  from  the  M 
strikes  against  the  cellnlar  vessds,  ssd, 
passing  through  the  spaces  between  the  fint 
part  of  the  transverse  tubes,  impinges  eg***^ 
the  bottom  of  the  boiler.  It  thea  piMi 
over  the  bridge,  and  descends  throngh  the 
spaces  of  the  second  part  into  the  flsei, 
whence  it  escapes  to  the  chinmey.  The 
vessels,  before  bdng  used,  are  bent  islo  a 
curved  shape.  In  locomotive  and  nsriie 
engines,  the  transverse  tubes  are  piaeed  yer« 
tically,  and  may  be  used  to  form  the  odei 
of  the  furnace  of  the  former.  In  narisi 
engines,  and  in  cases  where  no  great  he4f 
of  fluid  is  to  be  operated  on,  one  of  the 
vessels  is  placed  ont  of  the  boUer,  sad  the 
feed  water  or  fluid  to  be  evaporated  csawd 
to  fall  upon  it  in  minutely  divided  partideii 
like  spray.  To  the  back  of  the  desoeadioi 
portion  of  the  vessel  is  afibwd  a  tobe,  sss- 
nected  with  a  safety  vaive,  loadedi  to  sDffV 
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of  tbe  ezpaaaioii  of  the  wtter.  Ao  j  loss  of 
water  in  tbe  Tettel  from  contraction,  is  snp- 
plied  by  an  ordinary  self-feeding  apparatus. 

Instead  of  water,  it  is  proposed  to  employ, 
as  the  transmitting  medium  of  caloric,  eoline 
or  oleaginous  oil,  or  amalgam  of  mercury. 

Gfotmt. — 1.  The  Tarious  cellular  vessels, 
charged  with  water  or  other  fluid,  for  boil- 
ing or  eraporating  liquids. 

2.  The  use  of  cellular  Tessels,  charged 
with  water  or  other  fluid,  for  boiling  or 
evaporating  liquids  when  employed  as  des- 
eribed — that  is  to  say,  when  one  or  more 
vessels  are  immersed  in  the  liquid  to  be 
boiled  or  evaporated,  and  connected  to  one 
or  more  vessels  placed  in  the  furnace. 


WICBITT  AMS&IOAN  PATKNTS. 
[Selected  ttom  the  Franklin  Journal.'] 
FOK   AN  iMPnOTBMBNT    IN   RbGISTBRS 

roK  FvRNACis.  Georffe  Pollock.  This 
improvement  consists  in  hanging  the  valves 
on  journals  in  the  middle,  so  that  each  valve 
sh^  bo  balanced,  or  nearly  so,  when  this  is 
combined  with  the  arrangement  for  opening 
and  closing  them,  which  consists  in  having 
two  pins  projecting  from  the  upper  surface 
of  each  valve,  and  perpendicular  thereto, 
and  acted  upon  by  a  cam-formed  rim  at- 
tached to  the  vertical  spindle,  this  rim  being 
so  formed  that  as  it  recedes  from  the  axis 
of  the  spindle,  it  rises  to  a  plane  ob- 
lique to  the  axis.  By  this  arrangement 
the  earn  rims  are  embraced  by  their  ap- 
propriate sets  of*  pins,  so  that  when  the 
spiodle  is  turned  in  the  direction  from  the 
point  of  the  greatest  diameter  of  the  cam 
rim  towards  the  shortest  diameter,  the  two 
values  are  turned  from  a  plane  at  right 
angles,  or  nearly  so,  with  the  spindle,  to  a 
plane  parallel  therewith,  and  vice  vend. 

Cimm. — Hanging  the  valves,  or  journals, 
in  tbe  middle  of  Ske  width  to  be  balanced, 
sabetantially  as  described,  when  this  is  com- 
bined with  the  cam-formed  and  oblique  or 
cnrved  rims,  by  means  of  the  pins  projecting 
from  the  surface  of  the  valves,  and  at  right 
angles  thereto,  or  nearly  so,  as  set  forth. 
For  an  Im pbovehent  in  Dbcomposinq 

Al.KAX.nU    AND     OTHBB     SALTS.        R.    A, 

Ctaim, — Decomposing  the  sulphates  of 
beryta,  strontia,  lime,  and  magnesia,  and 
f  he  muriates  of  baryta,  strontia,  and  lime,  by 
exposing  them  at  a  high  temperature  to  the 
action  of  a  current  of  steam,  for  the  pur- 
pose of  obtaining  the  acids  and  the  alkalies 
of  these  salts  respectively.  And  th^  de- 
-cofmposing  the  sulphates  and  muriates  of 
potaah  and  soda,  for  the  purpose  of  obtain- 
ing the  acids  and  the  alkalies  of  these  salts 


respectively,  by  exposing  them  at  a  high  tern- 
perature  to  the  action  of  a  current  of  steam, 
alumina,  or  other  combining  substance 
being  present.  And  also  making  aluminates 
of  potash  and  soda,  by  the  action  of  a  cur- 
rent of  steam  upon  a  mixture  of  alumina  and 
the  sulphate  or  muriate  of  potash  or  soda, 
at  a  high  red  ^eat.  And  making  sulphate 
of  soda  by  the  action  of  a  current  of  steam 
upon  the.  muriate  of  soda  at  a  red  heat, 
sulphate  of  lime  being  present,  as  described. 
^  Fob  an  Improyemknt  in  Dscompos- 
iNO  Potash  Felspar  vor  obtainino 
OBRTAiN  Salts.     R.  A.  Tilghman, 

Claim,  —  The  method  of  decomposing 
potash  felspars  for  the  production  of  sul- 
phate of  potash,  by  heating  at  or  above 
redness,  a  mixture  of  potash  felspar,  and  the 
sulphate  of  either  lime,  baryta,  or  strontia. 
And  the  method  of  decomposing  potash  fel- 
spars for  the  production  of  muriate  of  potash 
by  heating  together  a  potash  felspar  and 
the  muriate  of  either  soda,  lime,  or  iron,  at 
a  temperature  above  the  melting  point  of  the 
muriate  employed. 

For  an  Improvement  in  the  Con- 
struction OP  Boats  ano  other  Ybssels, 
Joseph  Thiers. 

The  nature  of  this  improvement  con* 
sists  in  forming  a  boat  with  a  single  bow, 
from  which  diverge  two  keels,  the  triangular 
space  between  said  keeU  being  occupied  by 
an  inclined  plane  that  extends  from  a  point 
just  in  the  rear  of  the  bow,  backward,  and 
upward  to  the  transom,  where  it  terminates, 
and  at  which  point  it  is  as  broad  as  the 
space  between  the  keels ;  by  which  means 
a  boat  is  obtained  possessing  in  all  essential 
particulars,  the  advantage  of  a  double  or 
turn  boat,  and  obviating  many  of  its  promi- 
nent defects. 

Claim. — The  combination  of  a  single  bow 
with  two  diverging  keels,  and  in  combina- 
tion therewith,  the  inclined  centre  plane. 

For  an  Improvement  in  Dragoon 
Saddle-trees.     TAomton  Grinuley. 

This  invention  consists  of  an  improvement 
upon  the  form  of  the  pommel  and  cantle, 
made  use  of  in  the  construction  of  the  French , 
or  old  drsgoon  regulation  saddle-tree,  and 
in  the  combination,  without  metallic  fasten- 
ings, of  the  French  huzzar,  or  dragoon  re- 
gulation style  of  pommel  and  cantle,  or 
improved  form  of  pommel  and  cantle,  with 
winding  side  bars,  of  such  a  form,  and  ar- 
ranged in  such  a  manner,  that  they  will 
besr  so  equally  and  uniformly  in  every  part, 
upon  the  back  of  a  horse  or  mule,  as  to 
require  no  padding.  The  French  huzzar 
saddle-tree  has  straight  side  bars,  which  do 
not  fit  the  back  of  the  horse  with  accuracy, 
and  in  consequence,  it  is  necessary  that 
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they  should  be  padded  to  preTent  iojmy 
to  the  horse.  The  pommel  and  cantle  are 
secured  to  the  side  bars  of  my  military  sad- 
dle-tree by  means  of  a  raw  hide  covering, 
confined  in  the  manner  set  forth,  by  whidi 
meajis  this  tree  is  much  lighter  and  stronger 
than  the  French  buzzar  tree. 

Claim. — The  form  of  the  improved  side 
bars,  the  under  side  of  whiH  are  adapted  to 
the  form  of  a  horse,  and  the  upper  side  and 
e^ges  to  the  seat  of  the  rider,  and  the  com- 
biniQg  and  securing  the  same  to  a  high 
pommfel  and  cantle,  by  means  of  a  raw  hide 
covering,  substantially  as  set  forth. 

For  an  Improvbmbnt  iv  Macsinbrt 
roB  Grinding  Knivbs  which  havb 
"WARPED  suBFACBS.     WtUiam  Hovey, 

Claim, — ^The  application  of  the  griudiog 
wheel,  so  mechanically  arranged  that,  while 
the  grinder  is  made  to  revolve  longitudinally 
on  the  edge  of  the  knife,  it  receives  at  the 
same  time  a  lateral  reciprocating  motion  on 
its  own  axis,  which  is  at  right  angles  with 
the  line  of  the  edge  of  the  knife  on  the 
cylinder,  or  nearly  so ;  in  combination  with 
the  top  and  bottom  traversing  carriages  and 
the  gauge  rest. 

For  an  Improvbicbnt  in  Galvanic 
Battbribs  for  Telboraphs.  L,  B.  Swan, 

daim. — The  use  of  a  particular  solu- 
tion when  applied  to  the  batteries  of  the 
electro- magnetic  telegraph;  said  solution 
eonsisting  of  dilate  sulphuric  acid,  kept 
saturated  by  an  alkaline  sulphate,  for  the 
purpose  and  in  the  manner  herein  fully  made 
known.  1  limit  my  claim  to  the  use  of  the 
solution  in  batteries  used  for  telegraphic 
purposes,   and   this   I   have    done,  that  J 


magr  not  he  suppoMd  in  BBymytofaitflrfK 
with  ezperim«nts  having  for  their  otqsst  the 
advancement  of  sdeiice. 

For  an  Improvbmbnt  w  Fbngbs.  W. 
G.  Brainard. 

CMgw.— >The  application  ol  the  Isf er  aad 
fulcrum  principle,  in  building  snd  top- 
porting  on  the  sttr£soe  of  the  groon^,  po«t 
and  bar  or  rail  fence  {  l;be  paid  prindpis  Is 
be  applied  in  the  foUowing  mMBer:--After 
fastening  the  first  post  pcrmaneatly,  iaait 
in  the  BBortiaeB  of  Baid  post  any  Mied 
number  of  bare  or  raiis.  say  fron  thm  Is 
six ;  then  place  a  eeoond  9oti  on  the  o^- 
site  ends  of  ^  ba^s  of  raijs,  fiarrfing  iM 
second  pos^  with  bars  inserted,  ronsiisi 
perpendicular  position,  say  to  the  right  fl( 
the  intended  line  of  fence,  so  fu*  as  to  aske 
the  bars  operaltf  aa  lersfv  on  the  first  posL 
Then  insert  a  second  set  of  bars  or  nib  is 
the  same  mortises  with  the  first  ttA  of  bsn, 
the  tenons  of  one  set  above  the  othen  is 
the  second  post,  pkcing  a  thind  post  on  the 
opposite  ends  of  the  second  set  of  bsis,  csr- 
rying  the  third  post  to  the  left  of  aid  is- 
tended  line,  to  such  an  angle  aa  to  Btskstfes 
second  set  of  bars  operate  as  leven  on  the 
second  post,  proce<Miing  in  the  sasw  nua- 
ner,  carrying  each  succeeding  poit,  *it^ 
bars  inserted,  each  way  from  the  iatesdsd 
line  of  fence,  far  enough  to  bind  the  bin 
and  posts  firmly  together,  supporting  ttA 
set  of  rails  together  with  the  posts,  firalj  is 
their  perpendicular  position,  fastening  thi 
last  post  as  the  first  firmly  in  its  plsoe;  ifl 
the  other  posts  being  placed  on  the  mia» 
of  the  ground. 


Bmploymeni  of  Asphaltum  as  i^aW.— Admiral, 
the  Jiarl  ol  Dundonald,  who  ia  now  Commander-iQ- 
chief  on  the  American  station,  addressed  lately  a 
letter  to  Lord  Harris,  the  Governor  of  I'rinidad, 
on  tlie  subject  of  some  experiments  which  have 
beeq  made  on  board  the  Scourge  steamer  with 
asphaltum  of  the  celebrated  pitch  lake  of  Trinidad 
as  fuel  for  generating  steam.  His  lordship  reports 
that  the  bitumen  has  been  mixed  with  coals  in  the 


proportion  of  two  parts  to  one  of  coals,  sad  h*' 
succeeded  in  generating  steam  in  sutideBt  qsir 
tity.  Lord  Dundonald  is  stated  to  have  subBStff! 
an  ingenious  plan  of  a  furnace  adapted  to  the  lisn- 
lag  of  the  asphaltum,  and  urged  that  the  tuedniA 
fuel  in  the  sugarworki  of  Triaidad  would  elMM 
economy  in  the  manufacture  of  the  stapte  v^ 
would  be  highly  beneficial  to  the  island. 


WBBKLT  LIST  OP  DB8IGNS  FOA  ARTICLB9  OF   VTlLITr  RB018TBRBD. 
Date  of    No.  la 
RegisUa-  the  Re- 

tion.     giater.        Proprietors' Names.  Addresses.  But^eot  ef  Oeeiga. 

April  4      1880  George  Carrington  Birmingham  ^...m...  Wedding-zing  atzalaer. 

5      1837  John  Howard  anil  Son...  Bedford Horse  drag-rake. 

t      1838  Stephen  Hartley Chelsea Artificial    bird  shooting  8* 

10  1839      Michael  James  Brown,  Oundle  «. ^ Tile  and  pipe  macMBC 

„      1840      Bryan  Donkm,  and  Co.,  Bermondsey.„ .« Cock  for  water,  stasia  9^ 

&c. 

11  1841      George  White Jersey CMmney-pot  or  TentfWsr. 

12  1842     Thomas  Walker Bifmingham  . Rotating  heel  fat  kaottis' 

shoes. 

No  Englfsh  Patenu  seated  this  week. 
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Whwf  SoMd,  atif  Road,  London, 

IT  cannot  now  be  doubted  even  by  tl^e  most  sceptical,  but  that  GUTTA  PBRCHA  must  benceforward 
be  r^arded  as  one  af  the  blessings  of  a  gracious  Providence,  inasmuch  as  it  affords  a  sure  and  certain 
protection  from  cold  and  damp  feet,  and  thus  lends  to  protect  the  body  from  diaease  and  premature  death. 
Gutta  Percha  Soles  keep  the  feet  WARM  IN  COLD,  AND  DRY  IN  WET  WEATlIJiR.  They  are  much 
more  durable  than  leather,  ahd  also  cheaper.  These  soles  may  be  steeped  for  months  toobther  in  cold 
watesr,  and  when  taken  out  will  be  found  as  firm  and  dry  as  when  first  put  in. 

Gvtta  Percha  Tabing, 

Being  so  extraordinary  a  conductor  of  sound,  is  used  as  speaking  tubes  in  mines,  manufactories,  hotels, 
warehoitaes,  &c.  This  tubing  may  also  be  applied  in  Churches  and  Chapels,  for  the  purpose  of  enabling 
deaf  persons  to  listen  to  the  sermun,  &c.  For  conveying  messages  from  one  room  tu  another,  or  from  the 
mast-bead  to  the  deck  of  a  vessel,  it  is  invaluable.  For  greater  distances  the  newly-invented  Electric 
Telegra{)h  Wire  covered  with  Outu  Percha  is  strongly  recommended. 

MiU  Bands. 

The  increasing  demand  for  the  Gutta  Percha  strapping  for  driving-bands,  lathe-straps,  &c.,  fully  justifies 
the  ttrong recommendations  they  have  everywhere  received. 

Ghitta  Percha  Pump  Buckets,  Clacks,  Arc. 

Pew  applieatloBt  of  Gotta  Percha  appear  likely  to  be  of  such  extensive  use  to  manufacturers,  engineers, 
&c.,  as  die  substitntios  of  it  for  leather  in  pump  buckets,  valves,  &c.  These  buckeu  can  be  had  of  any 
Kize  or  thickness  without  bram  ub  joiht  ;  and  as  cvld  water  will  never  so/len  tAem,  tbfly  seldom  need  any 
repair. 

Gutta  Percha  Picture  Frames. 

The  qixt^a  Percba  Company  having  supplied  HER  MAJESTY  THE  QUEEN  with  several  elaborate 
Gutta  Percha  Picture  Frames  for  Buckingham  Palace,  which  have  been  highly  approved  by  the  Royal 
Family,  fully  anticipate  a  great  demand  for  frames  from  the  nobility  throughout  the  country.  In  order 
th^  the  pflcture-ftame  makers  may  not  be  injured,  the  Company  will  supply  the  trade  with  the  mouldings, 
corner  and  centre  pieces,  $c.,  and  allow  them  to  makk  up  the  frames.  Jfattcrn  books  for  the  trade  are  now 
ccjuly. 

Gatta  Percha  soles,  solution.  Inkstands,  card-trays,  medallions,  picture-frames,  brackets,  mouldings, 
^ndow-biind  cord,  soi^dishes,  tap-ferrules,  cornices,  vases,  fire-buckets,  bowls,  pen-trays,  stethoscopes, 
thto  lining,  thread,  flower-pots,  ear-trumpets,  ftc,  &c.,  manufactured  at  the  Company's  Works,  Wharf- 
road,  City- road,  London;  and  sold  by  their  wholesale  dealers  in  town  or  country. 


ffeaber's  Improred  Idquid  Glue,  * 

ImpervkMM  4o  DAMP  or  HEAT,  perfectly  free  from  smell,  and  ready  for  immediate  use. 

IJIOR  WOOD,  METAL,  STONE,  MARBLE,  IVORY,  SLATE,  GLASS,  CHINA  and  EARTHEN- 
-P  WARE,  Plaster  Models,  Paper  and  Pasteboard,  and  various  other  purposes,  this  cement  will  be  found 
»  ino«t  invaluable  acquisition.  Sold  by  all  Chemists,  Oil  and  Colourraen,  Stationers,  &c. ;  and  also  at  the 
Batcsuees,  Messrs.  NE^BER  and  WATKIN8,  Varnish  and  Japan  Manufacturers,  549,  New  Oxford-street, 
auid  76,  Long  Aorej  where  samples  may  be  obtained,  or  forwarded,  f^e,  on  receipt  of  12  postage  stamps. 
i^i€e,  Pala,  I2s.,  Dark  fts.  per  gallon;  and  in  Bottles  at  6d.,  Is.,  and  U.  6d. 

All  Leiitr»y  Ordert,  ^c,  to  be  directed  to  bid,  New-Oxjord^etreet. 
EXTRACTS  PROM  THE  LONDON  PRESS. 
•*  For  repairing  anything  short  of  a  '  kingdom  out  «f  Joint,'  or  •  a  broken  constitution,'  this  Improved 
X^^nid  Glue  seems  quite  up  to  the  mark.    We  have  tried  it  on  a  China  dish,  a  wooden  box,  and  ameer- 
#eltaajn  pipe,  with  equally  satisfactory  results."— Vide  Builder,  Dec.  30,  1848.  ^      ^  , 

••  Jt  win  not  mil  with  water,  is  consequently  impervious  to  moUtare,  and  remains  quite  unaiiieotad  In 
da.mp  sUaaiioxis.  It  is  IneombustfMe,  free  from  the  slightest  smell,  driee  quickly  alter  a  joint  is  made  with 
n,  and  its  adheafreness  and  tenacij^  are,  under  most  Glrcwnstaiioes,  auparior  to  the  common  glue.— Vide 
.jr^iNa^ /ottrnol,  December' 9,  I84S. 
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ABVBRtUBMEMTS. 


To  InYentora  and  Patentees. 

MESSRS.  ROBERTSON  &  CO., 

rATXHT  SOLICITOUS, 

(Of  vhich  firm  Mr.  J.  C.  ROBERTSON,  the 
SiTOR'of  the  M.CHAKIC.'  MAOA"«B  from  Its 
commencement  In  1825,  Is  principal  partner,) 
undertake 

The  proenratlon  of  Patents 
For  England,  Scotland,  Ireland,  and  ^1  J|>J«Jj» 
Countries,  and  the  transaction  generally  of  all  busi- 
ness relating  to  Patkkts. 

Speeillcattons  Drawn  or  BevUied. 

DISOLAIMBRS,  AND  MBM0BANDUM8  0» 
ALTSaATION    PaBPAaiD    AND    BNBOLLBD. 

OaToata  Entered  and  Oppoaltlona 

Oondneted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OP  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Abstracts  Supplied.  ,     ^       _  ^ 
AdTiee  on  Cases  snbmittedj  Arc.  *c. 

MBS8R8.  ROBERTSON  &*CO. 
POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OF  PATENTS  EXTANT, 

Commencing  a.b.  161 7  (15  James  I.),  and  regulaily 

continued  down  to  the  present  time. 

INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per- 
sonally or  by  letter. 

Advantages  of  Regiatering  De- 
signs for  Articlea  of  UtiUty. 

Vnder  the  New  Detigm  Act,  6  and  7  Vie,  e.  65. 

Protection  for  the  whole  of  the  three  Kingdoms 
by  one  Act  of  Registration. 

Protection  for  a  term  of  three  years .  , , ,  ^  _ . , . 
Protection  at  a  moderate  expense(ftrom  1«.  to  201.) 

Protection  Immediate,  (may  be  obtamed  in  most 
cases  within  a  couple  of  days.)  *  *u«  ♦v,^ 

Power  of  granting  licenses  for  any  <>'*"»«  ^n*"*^ 
Kingdoms,  or  any  of  the  cities,  towns,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  number 
of  persons. 

Summary  remedy  for  Infringements. 

For  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Af«c*oii<c*'  Magazine, 
No.  1047,  price  M.;  and  for  Lists  of  Articles ro^ 
gistered  under  the  New  Act,  see  the  subsequent 
Monthly  Parts.  ^,       ^     .. 

Speclflcations  and  Drawings,  according  to  the 
Provisions  of  the  Act,  prepared,  and  Registrations 
effected  without  requiring  the  Vfrton^eXUn^nce 
of  parties  in  London,  by  tfessrs.  ROBERTSON  and 
Cof,  Paunt  Mid  Designs  Registration  AgenU,  106, 
Fleet-street.  ...       j     «v. 

Ornamental  Designs  also  registered  under  thf 
5  and  6  Vic.  c.  100. 


Just  published,  price  Ss., 

An  Algebra  of  Ratioif 

F^!;:?ra^^SiW  s?  «p^^'S 

tended  to  Incommensurable  »*«<»',S'i^,S 
position,  of  the  Fifth  B«»^of  Euclid  tortfi^ 
SymboUksally  Deducisd.  By  HENRY  B.  BaowH 
1 NG,  Architect,  Stamford.  M<.««m.m . 

Cambridge:  MaemUlan.BaicUy.ajdMaaJlUaj 
m^  be  hS^also  of  SlmpWn.  MatshaU,  and  Co^ 
London,  and  of  all  BookseOers. 


Wondera  in  Iiocomotion. 

THE  MINING  JOURNAL  of  this  day  (Satur- 
day) contains  a  Detailed  Description  of  a  New 
DiseoYery  for  the  ^ .  ^ «,  . ««« 

PROPULSION  OF  CARRIAGES, 
On  RaDsand  on  Common  Roads,  without  Engines* 
Steam,  or  animal  Power ;  and  the 

PROPELLING  OF  SBIPS 
Without  Sails,  Paddles,  or  Propellers. 

Published  at  the  Office,  26,  Fleet-Street,  London, 
Price  6d.  To  be  bad  of  all  Booksellers  and  Newt- 
men  In  Town  and  Country. 


To  Bngineera  and  Boikr 
^«akera.  , 

mHE  BIRMINGHAM  PATENT  IRW  TOM 
1  COMPANY  ManuCsclure  Patent  IjP  ▼» 
Tubei.  under  Mr.  Richard  ProMcr-s  J»«««'.  J« 
Martoi.lScomotlve  and  all  Tubular  Boilers.  AJj 
TuSfofoS;  Steam,  and  «ther  puijo^^  AH 
sorST  of  Iron  &as  ««lng».  V^jjmrthwfck, 
near  Birmingham,  London  Warehouse,  6».  UFfet 
Thames  street. 
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PATENT  OAMPHINS   QAM  APPARATUB. 


The  aceompinying  engravings  repre- 
sent an  apparatus  for  the  manufaetare  of 
tfas  for  illuminating  purposes,  from  Eng- 
lish's patent  camphine  oil,  which  has 
been  for  some  time  in  use  at  the  Ear-' 
row  Station  of  the  No^th  Western  Rail- 
way. We  had  last  week  the  pleasure  of 
personally  inspecting  it  while  in  opera-  . 
tion,  and  are  induced  to  bring  it  thus 
prominently  under  the  notice  of  our 
readers  because  it  seems  to  us  to  possess 
advantages  which  render  it  better  adapted 
than  any  yet  offered  to  the  public  for  all 
places  where  (as  at  secondary  railway 
stations,  such  as  Harrow,)  a  considerable 
number  of  lights  are  wanted,  and  wherq 
no  public  owL  gas  works  are  at  hand 
from  which  a  supply  can  be  obtained; 
and  in  many  cases  even  wbere  coal  gas 
is  to  be  had  both  conveniently  and 
cbeap. 

To  speak  firstlff  of  the  quality  of  the 
light — the  chief  point  of  course  to  be 
considered — this  is  such  as  no  coal  gas 
that  we  have  seen  can  compete  with  in 
point  of  splendour  and  diffusiveness. 
Camphine  gas  bears  the  same  relation 
in  this  respect  to  other  illuminatinjf 
gases  which  the  camphine  itself  bears  to 
other  oils.  At  the  Harrow  Station  a 
single  jet  of  not  more  than  a  quarter  of 
an  inch  in  diameter,  casts  from  the  signal 
post  a  stronff  light  along  the  line,  for 
several  hundred  yards  ori  either  side. 
Certainly  there  is  no  other  station  on  the 
line  having  an  equal  number  of  burners, 
which  is  half  so  well  illuminated. 

Secondly.  The  gas  is  exceedingly 
pure — wholly  free  from  the  sulphurous 
and  other  deleterious  intermixtures,  with 
which  all  coal  gas  is  more  or  less  con- 
taminated, and  though  smelling  very 
slightly  of  naphtha,  yet  hot  so  much  so  as 
to  be  at  all  disagreeable,  for  out  of  door 
purnoses  this  exceeding  puritv  is  of 
small  moment,  but  in  inclosed  places 
where  numbers  of  people  congregate,  as 
churches,  factories,  barracks,  warehouses, 
&c.,  and  in  the  abodes  of  the  rich  and 
luxurious — the  "gilded  hall  and  mir- 
rored saloon" — a  gas  that  will  illuminate 
without  either  vitiating  the  atmosphere, 
or  tarnishing  furniture  and  hangings  by 
carbonaceous  and  sulphurous  deposits,  is 
a  thing  of  the  first  consequence  and  sure 
to  be  universally  prized. 

Thirdly,  The  camphine  gas,  though 


so  much  better  than  coal  gaB,  may  be 
produced  by  means  of  an  apparatus  each 
as  we  are  about  to  describe,  at  as  low  t 
price  as  the  latter  is  now  commonly  sap- 
plied  to  the  publip.  A  flame  of  this  gii, 
equal  to  5  cubic  reet  of  ordinary  coal  gu, 
can  be  maintained  at  a  coat  of  from  t 
farthing  to  three-eie^hths  of  a  penny  per 
hour.  GonsequenUy,  when  coal  gss  b 
at  from  5s.  to  68.  per  1000  eubic  feet,  the 
two  gases  may  be  said  to  be  in  respectof 
cost  (though  m  no  other)  on  a  par. 

AxiA^  fourthly f  the  apparatus  oceapics 
a  very  small  space — is  simple  in  its 
construction,  to  a  great  extent  self- 
iUiting ;  and  is  withal  entirely  free  from 
danger. 

The  apparatus  at  the  Harrow  ststioo, 
occupying  but  a  few  square  feet— a  smiU 
closet  apart  —  generates  gas  sufficient 
for  the  current  consumption  of  twenty 
'  burners.  And  strange  to  say,  the  gis- 
holder  contains  at  no  one  time  more  than 
about  15  cubic  feet  of  gas.  How  this  is 
accomplished  we  shall  now  proceed  to 
Explain  with  the  help  of  the  eDgravingt; 
fig.  t,  of  which  is  an  elevation  of  the 
entire  apparatus,  and  fig.  2,  a  section  of 
the  furnace  and  retort 

a  is  the  furnace,  which  is  constructed 
of  iron  lined  with  fire-brick,  ami  filled 
froiA  the  top  through  the  hopper,  h, 

c,  ash  pan. 

d,  the  retort,  which  is  set  horixontiliy 
at  one  end  of  the  furnace,  and  divided 
from  the  fuel  by  a  fire-brick  partition, 
in  the  lower  part  of  which  there  are  floe 
holes,  //,  rfig.  2,)  for  the  flame  md 
gaseous  products  of  the  furnace  to  pan 
Uirough  and  circulate  round  the  retort 

e,  the  chimney. 

/  (fig.  i;  a  pipe  through  which  oil  ii 
supplied  to  the  retort  from  the  reserroir, 
K;  and  N,  of?,  a  self-regulating  tap  and 
levers. 

g,  a  pipe,  through  which  the  gas,  as 
first  generated,  is  conveyed  to  a  small 
cast-iron  syphon  box,  A,  where  the 
greater  portion  of  any  oil  whieh  may 
have  escaped  from  the  retort  in  an  an- 
decomposed  state  along  with  the  gas, 
becomes  condensed,  and  falls  dowD, 
while  the  gas  passes  off  at  top  throqgb  a 
pipe,  s',  to 

hy  the  washer,  where  the  gas  under 
goes  a  still  further  nurifieacion,  and  ftrom 
which  it  ascends  uurough  a  refrigerator 


CRANE  S  WIRE  GAUZE  LAMPS. 


placed  in  the  tank,  /,  of  the  gas-holder, 
m.  S,  S,  S,  are  the  suspenders  and 
balance-weights. 

Big.  2. 


And  w  is  an  outlet  pipe,  through 
whibh  the  gas  flows  freely  t6  the  different 
burners  of  the  station,  and  also  to  the 
biirner,  t,  by  Which  the  gas-room  or 
closet  is  itself  lighted. 

The  part  played  in  these  arrangements 
by  the  self- regulating  tap  and  levers, 
a,  op,  is  particularly  deserving  of  ob- 
servation; it  forms,  in  fact,  the  main 
feature  of  the  whole  invention.  As  the 
gasholder  becomes  filled,  it  causes,  by 
its  ascent,  the  tap,  N,  to  be  closed  through 
the  medium  of  the  levers,  op,  and  as  it 
empties  itself  it  causes,  by  its  descent, 
the  tap  to  re-open,  and  thereby  to  admit 
a  fresh  supply  of  oil  to  the  retort,  to  be 
there  converted  into  gas  to  make  up  for 
that  which  has  been  consumed.  And 
hence  the  generation  and  consumption 
of  gas  are  always  kept  in  a  precise  ratio 
to  one  another,  and  a  very  small  gas- 
Udlder  is  made  capable  of  supplying  a 
very  large  number  of  lights.  The  gas, 
in  fact,  is  only  made  as  wanted,  and 
exactly  in  the  quantity  wanted.  Hence, 
also,  a  great  saving  of  labour  and  attend- 
ance. The  chief  thing  the  attendant  has 
to  do  is  to  keep  the  furnace  supplied 
IVotn  time  to  time  (say  twice  or  thrice  a 
day)  with  fuel  (and  not  much  of  that), 
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and  to  turn  the  discharge  tap,  g,  when  it 
is  required  to  let  on  the  oil  to  the 
retort.  Supposing  the  oil  reservoirs 
to  be  filled  each  day  with  sufficient  for 
the  da^r's  consumption,  the  apparatus 
will  of  itself  do  all  the  rest. 

We  have  seen,  at  the  manufactory  of 
Messrs.  Crosley,  Son,  and  Galsworthy, 
Emerson-street,  Southwark,  another  ap- 
paratus of  this  kind,  constructed  for  a 
gentleinan's  marine  villa,  which  is  sonie- 
what  difTerent  Irbm  that  which  we  have 
jiist  described,  but  not  sufficiently  so  as 
to  make  any  separate  description  o^  it 
necessary.  We  mention  it  here  only  for 
the  sake  of  pointing  out  to  gentlemen 
vvho  may  be  desirous  of  testing  the  justice 
01  our  recqmmendation  by  an  actual  in- 
fipection  of  their  own,  wbich  they  may 
do  without  the  trouble  of  going  to  Har- 


ON  WIRE  GAUZE  LAMPS;  THEIR  SUITABI- 
LITY FOR  CERTAIN  PURPOSES  TO  WHICH 
THKY    HAViS   NEVER   YET  BEEN  APPLIID. 

Sir,— The  perusal  of  Mr.  W.  Badde- 
ley's  very  useful  and  interesting  report 
of  the  **  London  Fires  in  1848,"  in  No. 
1336  of  your  Magazine,  has  suggested  to 
me  that  the  use  of  wire  gauze  Tamps  in 
certain  cases  would  have  prevented  about 
100  fires.  I  will  presently  particularize 
those  cases,  and  give,  some  hints  which  I 
believe  will  be  found  useful  to  your  rea- 
ders and  their  friends.  In  my  opinion, 
it  is  the  duty  of  every  one  who  has  dis- 
covered a  remedy  for  any  great  calamity, 
to  communicate  that  remedy  for  the 
benefit  of  his  fellow  -  creatures  ;  and 
therefore  1  have  confidence  in  sending 
you  these  remarks  for  publication.  Pre- 
vention of  destructive  fires  is  an  impor- 
tant consideration ;  consequently,  I  shall 
not  consider  my  time  wasted  while  writ- 
ing this  letter,  since  its  purport  is  to 
make  known  very  easy  and  efi^ective 
means  of  avoiding  the  conditions  neces- 
sary for  causing  ignition  in  certain 
cases. 

In  Mr.  Baddeley's  report  it  is  stated, 
iii  the  list  of  causes  of  fires,  that  61 
occurred  from  ignition  of  the  bed  cur- 
tains by  candles ;  39  from  explosion  of 
the  gas  emitted  from  defective  fittings  ; 
and  1  from  sewing  in  bed.  Although 
not  particularly  noted,  I  think  it  may 
safely  be  assumed  that  a  large  proportion 
of  the  61  cases  were  caused  by  the  cur- 
a2 
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RAILWAY   RATING, 
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tains  catching  fire  when  reading  in  bed 
with  a  candle.  However  that  may  be,  it 
is  a  very  common  custom.  The  89  fires 
were  doubtless  directly  caused  by  the 
introduction  of  a  naked  candle  into  the 
escaped  gas,  which  was  rendered  explo- 
sive oy  Immixture  with  atmospheric  air. 
The  one  solitary  case  should  have  been 
classed  with  the  61,  because  that  fire  was 
Dot  directly  caused  by  sewing  in  bed, 
but  by  the  bed  furniture  catching  fire. 
In  every  one  of  these  101  cases  aU  inju- 
rious consequences  might  have  been 
avoided,  if  wire  gauze  lamps  had  been 
used  instead  of  candles.  I  suggest,  there- 
fore, that  for  perfect  security  all  night 
lamps  should  be  protected  by  wire  gauze. 
'  From  numerous  experiments  with  gauze 
lamps,  I  am  enabled  confidently  to  affirm 
that  the  safest  night  lamp  is  a  wire  gauze 
lamp:  it  may  be  composed  of  wire 
gauze  alone,  or  it  may  be  a  combination 
of  glass  and  wire  gauze ;  but  it  is  equally 
safe  in  cither  case.  Its  configuration 
may  be  infinitely  varied,  because  there 
is  not  the  same  strict  necessity  for  care- 
ful construction  as  in  colliery  lamps, 
where  the  slightest  defect  might  sacrifice 
scores  of  lives.  If  wire  gauze  lamps 
were  used  pretty  generally  in  bed-rooms, 
fewer  fires  would  be  caused.  Several 
persons  have  admitted  to  me  that  my 
cylinder  lamp  would  make  a  capital  night 
lamp,  as  it  will  neither  communicate  fire 
nor  allow  any  sparks  to  escape ;  and  one 
gentleman  told  me  that  he  considered  it 
quite  safe  even  when  suspended  to  the 
bed  curtains.*  There  need  be  no  appre- 
hension of  the  wire  gauie  being  heated 
sufficiently  to  iffuite  any  combustible  by 
mere  contact;  because,  if  properly  con- 
structed, the  metal  will  never  be  made 
red-hot  unless  immersed  in  gas,  which 
can  never  be  the  ease  in  bed- rooms. 

I  am  also  enabled  to  say  Uiat  wire 
gauze  lamps  are  as  incapable  of  igniting 
coal  gas,  or  any  other  gas,  as  of  igniting 
.  the  oarburetted  hydrogen  found  in  coal- 
pits. Such  lamps  can,  therefore,  be 
uken  with  perfect  safety  into  a  room, 
whenever  it  is  discovered  that  the  gas 
has   escaped.    Accidents    are  so  often 


*  Our  correspondent  refers  to  a  miner's  lamp  of 
h\M  invention,  a  model  of  which  he  sent  us  a  short 
ttoitr  jij;[L  We  did  not  publish  any  account  of  It, 
hfuiufl  tt  did  not  appear  to  us  to  possess  any  advan- 

3'  orer  the  Davy  or  Clanny;  but  we  think  it 
fat  l*«  usefully  employed  in  such  eaaes  as  those 
lied  out  in  thU letter. -En.  M.  M. 


occurring  in  this  town  and  others  from 
the  escape  of  gas,  that  I  think  it  would 
be  well  for  all  parties  who  use  gas  to  be 
provided  with  one  wire  gauze  lamp  to  be 
used  on  emergency.    And,  likewise,  it 
seems  expedient  that  gas-fitters  should 
be  provided  with  such  lamps,  as  tbey  are 
often  summoned  to  repair  the  fittinn  in 
cases  when  gas  has  escaped,  and  where 
the  occupiers  dare  not  enter  the  giseoos 
apartment     Tbe  expense  individoalij 
would  be  trifling ;  and  if  39  fires  conld 
have  been  prevented  in  London  iloiie 
during  the  past  year,  surely  it  will  be 
admitted  that  my  recommendations  de- 
serve some  attention.    When  it  is  pe^ 
ceived  by  the  olfactory  nerves  that  gas 
has  escaped  in  any  building,  no  persoa        I 
should  rush  instantly  into  the  midst  of 
it  with  a  naked  light ;  but  the  wire  gaoie 
lamp  should  be  lighted  and  taken  into 
the  apartm  ent  to  discover  the  leak,  which 
must  be  immediately  stopped,  and  the 
room  well*  ventilated  by  opening  doon 
and  windows,  and,  if  necessary,  by  creit- 
ing  a  current  of  air  by  means  of  bellovi 
to  drive  out  the  gas. 

There  are  other  times  and  occasions 
when  gauze  lamps  might  be  advantage- 
ously used ;  as,  for  example,  in  gun- 
{)owder  magazines  and  in  chemical 
aboratories ;  but  those  enumerated  above 
are  the  most  urgent  and  apparent  To 
thoughtful  persons  the  proper  time  for 
using  these  lamps  will  always  be  evident; 
and  it  is  to  be  hoped  that  as  no  one 
Mould  calmly  and  wilfully  fire  his  dwell- 
ing, so  they  will  always  take  proper  mea- 
sures for  preventing  such  terrific  dis- 
asters. 

I  am,  Sir,  yours,  &c., 

John  Cbahs- 

26,  Cannon-slreet,  Birmingham,  ' 

April  13,  1849.  , 
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Sir, — I  had  felt  some  disappointment, 
that  my  paper,  in  No.  1317,  had  not 
elicited  any  information  from  your  cor- 
respondents, as  to  the  defective  point 
which  required  to  be  supplied  by  some 
party  in  possession  of  the  necessary  Acts. 
Nor  has  that  disappointment  been  re- 
moved by  the  letter  of  Mr,  LomtOt 
which  has  just  come  under  ray  eye,  be- 
cause it  should  6cem  that  I  haveentirdy 
failed  in  making  myself  understood,  at 
least  by  him. 
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I  have  not  dispated,  but  on  the  con- 
trtrj,  I  uphold,  his  doctrine,  that  rail- 
wajB  are  to  be  rated  upon  the  same 
principle  as  '<  dwelling-houses,  ware- 
houses, cotton  and  other  mills,  bleach- 
works,  "&e.  And  equally  mistaken  is  the 
idea,  that  I  support  a  mileage  division  of 
the  whole  rateable  value.  Such  a  divi- 
aion  has  often  been  contended  for ;  nay, 
has  been  made  and  submitted  to—but 
only  upon  the  principle  of  cutting  the 
knot,  oeeanse  no  means  were  provided 
for  untying  it. 

The  point  to  which  my  paper  tended 
was  this,  that  in  determining  the  rateable 
value  of  a  separate  portion  of  a  railway, 
it  was  practicable  to  obtain  the  gross 
r€€€Wtt  belonging  to  that  portion ;  but 
the  difficulty  was,  the  apportionment  of 
expmues.  To  Uke  them  at  a  per  centage 
upon  the  recdpte  would  leave  too  high  a 
rateable  value  for  the  portions  of  little 
traffic ;  and  too  low  for  the  portions  of 
great  traffic ;  and  on  the  other  hand,  if 
the  working  expenses  were  to  be  dis- 
tributed upon  the  mileage  principle,  the 
effect  would  be  reversed.  Therefore,  I 
have  laid  it  down,  that  the  working  ex- 
penses are  to  be  apportioned  partly  upon 
the  one  principle  and  partly  upon  the 
other^  Give  a  definite  meaning  to  this 
indefinite  phrase  "parity"  and  my  dif- 
ficulty is  surmounted. 

I  have  known  it  argued,  that  each 
element  of  profit  is  rateable  fully  in 
the  parish  in  which  it  arises,  and  yet 
that  adjoining  parishes  are  entitled  in 
some  degree  to  include  it  in  their  estimate 
of  rating,  through  the  benefit  commu- 
nicated from  one  parish  to  another  in 
the  necessary  use  of  the  railway.  It  is 
obvious,  that  the  rateable  values  in  each 
parish,  if  framed  in  this  way,  and  then 
added  together,  would  collectively  exceed 
the  rate  that  could  be  imposed  on  the 
whole  railway,  were  it  comprised  all  in 
one  parish.  And  therefore,  I  placed  in 
ftt>nt  of  my  array,  the  article  which 
startled  your  correspondent.  But  I  be- 
lieve the  truth 'of  it  cannot  be  gainsaid. 
Nor  will  Mr.  Lomax  do  so,  when  he 
entirely  comprehends  its  meaning. 

On  one  pomt  I  quite  differ  from  Mr. 
Xi.,  in  treating  the  amount  of  money 
0ipend€d  upon  railway  works  as  an  ele- 
ment to  be  regarded  in  the  assessment, 
for  this  reason.  The  cost  of  any  work 
put  upon  the  land  can  only  be  used  as  a 
means  of  determining  the  annual  value, 


in  ordinary  cases,  where  not  a  shilling 
has  been  expended,  but  with  direct  re- 
ference to  production  of  rental.  But 
large  sums  may  be  expended  without  the 
possibility  of  any  return  in  the  shape  of 
occupation  rent.  Take  for  instance,  the 
Nelson  Column.  If  that  belonged  to  an 
individual,  could  there  be  found  a  person 
who  would  give  him  a  shilling  for  it  as 
rent  ?  It  could  not  therefore  be  rated. 
Now,  the  expenditure  upon  most  rail- 
ways has  partaken,  more  or  less,  of  this 
unprofitable  character,  and  therefore  it 
cannot  be  relied  upon  as  an  element  in 
deducing  the  annual  value. 
I  am,  &c., 

J.  W.  WOOLLOAB. 
Lewes,  AprU  14, 1849. 


■LBCTRIC   CLOCKS. — MR.   APPOLD'S 
ALLBGBD  HCPROVSMBNTS. 

Sir, — ^I  shall  feel  obliged  if  yon  can 
find  a  place  in  your  next  Number  for  a 
few  remarks  upon  the  letter  of  Mr. 
Holmes,  which  appeared  in  No.  1884  of 
vour  Magazine,  relative  to  an  alleged 
improvement  in  electric  clocks,  by  Sir. 
Appold.  If  Mr.  Holmes  had  taken  the 
trouble  to  look  at  the  specification  of  my 
patent  of  1845,  or  of  examining  any  of 
my  electric  clocks  that  are  now  going,  he 
would  have  seen,  that  I  have  already  pro- 
vided a  9€lf' adjusting  eompensation^  and 
that  the  pendulum  does  not,  in  any  of 
my  electric  clocks,  receive  a  portion  of 
the  electric  current,  during  svef^yvt^m- 
tion.  The  pendulums  of  ul  my  electric 
clocks,  ofwnich  there  are  many  going 
most  satisfactorily  in  England  and  Scot- 
land, receive  their  electric  power  only 
when  the  pendulum  vibrates  within  cer- 
tain assigned  limits;  and  this  was  the 
ease  in  Mr.  Appold's  clock  as  sold  to 
him.  The  instant  the  vibrations  of  the 
pendulum  increase  beyond  the  prescribed 
limit,  the  electric  current  is  cut  off,  and 
is  not  let  on  again  until  the  vibrations 
are  reduced  to  the  proper  standard.  This, 
too,  is  accomplished  in  the  most  sim- 
ple manner,  and  without  any  increase  of 
mechanical  action,  and  the  iu]|justment  to 
any  desired  rate  of  vibration  is  so  easily 
efiected,  that  I  must  be  permitted  to 
doubt  if  the  regulation  of  tne  supply  of 
electric  power  to  clocks,  can  be  farther 
improved.  With  respect  to  the  ''retard- 
ing forces,'*  mentioned  bv  Mr.  Holmes, 
all  persons  acquainted  with  electro-mag- 
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netiflm  are,  I  a))prehend,  aware  that  every 
electro-magnelic  instrument  is  also,  of 
necessity,  a  magneto-electric  machine — 
especially  where  permanent  magnets  are 
employed.  When  a  current  of  electricity 
is  passed  through  the  wire,  it  disturbs 
the  magnetism  of  the  steel,  and  this 
is  the  power  that  works  the  clocks,  tf 
■a  magnet  is  passed  through  the  coil,  it 
excites  elednctty  in  the  wire,  and  if  the 
inagnet  and  coil  are  tolerably  powerful, 
the  current,  thus  excited,  will  of  itself 
work  a  clock;  being  sufficient  to  keep 
a  pendulum  in  motion,  considerably 
heavier  than  the  coil  which  produced  the 
curi^ent.  From  this  it  will  be  apparent, 
that  were  it  not  for  the  "retarding  force," 
we  should  have  herein  realized  the  long- 
sought-for  perpetual  motion.  I  have 
often  attached  two  electric  pendulums, 
so  that  the  coils  of  both  fornjed  one 
complete  circuit  of  insulated  wire,  but 
without  any  voltaic  apparatus  or  other 
source  of  electricity  being  present  except 
the  pendulums  themselves.  I  have  some- 
times placed  the  two  pendulums  in  sepa- 
rate rooms  at  a  considerable  distance 
from  each  other ;  on  causing  one  of  the 
pendulums  to  vibrate,  by  hand,  before  I 
had  ^inoe  to  walk  into  the  other  room,  Uie 
dfWer  pendulum  would  begin  to  move 
and  keep  on  gradually  increasing  its  vi- 
brations until  they  were  nearly  as  great 
as  those  of  the  first  pendulum.  In  this 
case,  the  pendulum  moved  by  hand  be- 
pame  the  source  of  power;  magneto- 
electric'  currents  were  induced  by  the 
coil  passing  over  the  magnets,  and  a^ 
these  induced  currents  passed  through  the 
coil  of  the  quiescent  pendulum  they  acted 
in  the  same  manner  as  voltaic  currents 
would  have  done,  and  set  it  in  motion. 

I  have  frequently  worked  ei/mpanion 
clocks  by  these  currents,  and  in  one 
respect  they  are  better  for  the  purpose 
than  voltaic  currents,  which  require  the 
tnr6uit  to  be  made  and  broken,  while  the 
former  continues  complete.  This  mode 
of  6perating  is  secured  by  my  patent  of 
1^4/,  as  may  be  seen  on  examining  my 
specification  at  the  Enrolment  Office. 

1  do  hot  consider  that  these  magneto- 
electric  currents  interfere  with  the  time 
of  the  electric  clocks,  because  they  are 
uniform  and  constant,  except  the  trifling 
decrease  that  may  take  place  in  conse- 
quence of  the  magnets  losing  a  portion 
of  their  power,  but  even  this  takes  place 
very  slowly,  and  always  gradually. 


With  respect  to  the  assertion  of  Mr. 
Holmes,  "  that  it  can  hardly  be  said  thai 
the  invention  of  electric  clocks  has  been 
productive  of  any  real  advantage,'*  \ 
beg  to  say,  that  a  number  of  my  electric 
clocks  have  beeqi  in  action  for  the  last 
five  years,  giviiig  great  satisfaction  fo 
their  possessors ;  and  if  it  had  not  beep 
that  ooy  whoje  attention,  for  the  last  two 
<jr  three  years,  has  been  fully  occupied 
yrith  my  electro-telegraphic  inventions, 
the  electric  clocks'  would  have  \xtn  much 
more  extensively  introduced.  I  hope  in 
a  very  short  time  to  be  enabled  to  mske 
up  for  pas^  neglect,  and  do  ample  jusU^ 
to  this  very  valuable  invention, 
t  remaiin,  Sir,  yours  truly, 
'  Alkx.  Bain. 

Beevor-Iodge,  Hammersmith,  April  11,  1849. 


DAVIES'S    ROTART   ENGINE. 

Sir,— In  my  reply  to  Mr.  I)redge*i 
letter  in  the  Mech,  Mag,  of  this  day,  | 
shall  endeavour  to  imitate  his  brevity. 

Upon  the  subject  of  detui  pointf  I 
have  nothing  to  add  to  my  former  re^ 
marks — but  am  content  to  leave  the  mas- 
ter as  it  stands'  to  the  judgment  of  your 
readers. 

As  Mr.  Dredge  seems  to  have  mistaken 
my  meaning  in  what  I  wrote  relative  ^ 
the  necessity  of  a  fly-wheel,  I  will  put  ^ 
in  a  diflerent  way.  A  reciprocating 
engine  may  be  started  without  the  aid  of 
a  fly-wheel  if  the  crank  be  placed  15*, 
or,  to  avoid  all  dispute,  say  30^,  beyoni 
the  line  of  centres ;  bat  Bayies^  engine 
could  not  be  started  until  the  piston  be 
60*  beyond  the  line  of  centres.  Noi^, 
in  the  reciprocating  engine,  the  pistol 
Would  have  moved  thr6ugh  only  about 
one-fifteenth  part  of  its  stroke,  whilst  tlie 
crank  moved  through  30**  from  the  Ifne 
of  centres,  and  consequently,  it  would 
require  the  assistance  of  the  crank 
through  one-fifteenth  only  of  the  stroke  to 
carry  the  crank  past  the  fine  of  centres, 
but  the  piston  of  th^ft  rotary  engine  will 
require  the  aid  of  the  crank  through 
one-sixth  of  its  stroke  po  carry  It  pas^ 
the  line  of  centres. 

As  to  the  question  of  cost — I  wodd 
merely  ask,  is  the  rotary  engine  sold  by 
weight  ? 

The  meaning  of  the  paragraph  which 
Mr.  Dredge  deems  yagu^'  and  eootn- 
dictory  is  simply  this — that  in  other  roixtj 
engines,  the  main  object,  the  production 
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of  a  rotary  motion  of  a  shaft  by  the  con- 
tinuouB  action  of  the  steam  alone, without 
the  aid  of  a  fly-wheel,  has  been  before 
achieved  in  yarious  ways,  but  that  the 
great  objection  to  tfiem  was  the  difficulty 
of  keeping  the  packin^^  steam  tight.  In 
DaYies's  engine  this  difficulty  appears  to 
be  in  a  great  measure  obviated,  biit  then 
he  baa  missed  the  essential  point  of  a 
rotary  engine — ^ria.,  the  rotary  motion 
of  the  shaft  by  the  action  of  the  steam 
alone.  Hbping  this  explanation  will  suf- 
fice to  reconcile  the  supposed  discre- 
pancies.   I  remain,  Sir,  yours,  &c. 

A.Z. 

April  14  1849. 


CASK  IV  GBNBRATINO  STEAM. 

Sir,— The  following  case,  in  continua- 
tion of  the  one  submitted  in  your  Maga- 
zine of  24th  February,  with  an  opinion 
from  a  scientific  gentleman,  and  a  few 
remarks  by  a  third  party,  may  not  be 
uninteresting  to  some  of  your  readers, 
and  possibly  will  elicit  a  further  inves- 
tigation of  the  subject  through  the  me- 
dium of  your  columns.  May  I  ask  the 
fayonr  ox  its  insertion  ? 

F.  B.  O. 

Case. 

A  constant  supply  of  heat  of  286 
degrees  is  given  into  the  boiler  No.  1, 
and  a  similar  supply  of  231  degrees  into 
No. '2,  each  generating  50  measures  of 
steam  in  a  minute,  the  one  of  9  lbs.  and 
the  other  of  6  lbs.  to  the  square  inch. 


No.  1. 


No.  2. 


lat.  I^et  it  be  supposed  that  a  stream 
of  cold  water  is  made  to  pass  through  a 
pipe  fn  the  steam  chamner  of  No.  1, 
wpich  shall  constantly  abstract  7  degrees 
of  beat,  will  not  the  evaporation  of  water 
in  Uiat  boiler  be  thereby  reduced  to  that 
of  No.  2 — ^namely,  about  34  measures, 
instead  of  50  of  9  lbs.  to  the  inch,  which, 
expanded  into  50  measures,  would  be  of 
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6  lbs.,  and  will  not  t]xe  temperature  both 
of  water  and  stean^  remain  the  same — 
namely,  238  degrees  ? 

2nd.  Suppose  a  red-hot  bar  of  iron 
thrust  into  Uie  pipe  of  No.  2,  communi- 
catiug  a  constant  increment  of  heat  of  7 
degrees.  Will  not  the  evaporation  in 
that  boiler  be  accelerated,  and  will  not 
the  extra  heat  be  taken  up  by  the  steam 
without  raising  the  temperature  of  the 
water,  except  at  the  surface  ? 

Srd.  Suppose,  instead  of  the  red-hot 
iron,  the  steam  from  No.  1  be  carried 
through  the  pipe  of  No.  2,  in  isuch  a 
manner  as  to  give  a  constant  addition 
into  the  steam  chamber  of  3^  degrees, 
abstracting,  of  course,  34  from  the  sup- 
ply of  No.  1.  Will  not  this  reduce  the 
evaporation  of  No.  1  from  50  measures 
to  about  42,  which,  expanded,  would 
give  50  of  7*  lbs  P 

4tb.  Would  the  case  be  altered  if,  in- 
stead of  an  intervening  pipe,  the  steam 
from  the  two  boilers  be  made  to  mix 
freely  together,  and  escape  through  a 
safety  valve  loaded  with  7ilb8.  ? 

Answer  by  an  Engineer. 
I  admit  that  the  produce  of  steam  in 
boiler  No.  1  may  be  reduced  to  that  of 
No.  2,  if  a  current  of  cold  water  is  made 
to  pass  dirough  its  steam  chamber ;  but 
the  consequent  decrease  of  7  degrees  in 
the  temperature,  means  nothing  else  but 
that  50  measures  of  steam,  of  3  lbs. 
pressure  to  the  square  inch,  are  con- 
densed in  a  minute.  Whenever  this 
decrease  of  pressure  is  effected,  violent 
ebullition  will  take  place  until  ^he  tem- 
perature of  the  water  is  also  reduced  to 
281  degrees. 

/i«marl^9.— There  can  be  no  ccndenaaiitm, 
as  the  term  is  generally  uiderstood — 
that  is,  a  redaotioo  of  steam  into 
water,  under  the  temperature  of  231 
degrees.  The  whole  steam  generated 
might  befMhieefifirom  dibs,  to  6 lbs. 

Sressnre.  Bat  in  this  case  even, 
^ere  can  be  no  reduction.  238 
degrees  of  heat  are  constantly  given 
from  the  furnace,  26  degrees  above 
the  point  of  ebullition,  of  which  7 
degrees  are  absorbed  by  the  pipe, 
and  19  degrees  carried  off  by  steam, 
which,  passing  through  a  safety  valve 
loaded  with  9  lbs.,  wonld  be  about  34 
measures  ;  this,  expanded  into  50 
measnrfs,  wonld  be  of  Gibs,  pres- 
sure. Yet  the  water  and  steam  in 
the  boiler  would  maintain  the  eon* 
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stant  temperature  of  238  degrees. 
Assume  the  opinion  to  be  correct, 
that  the  whole  would  be  reduced  to 
231  degrees  by  eondentationf  then 
the  abstraction  of  7  degrees  being 
constant,  it  must  be  from  that  tem- 
perature and  so  following,  aiA  that 
reduction  of  temperature  causing  a 
corresponding  reduction  through  ab- 
straction by  the  pipe — a  thing  quite 
out  of  the  question  —  238  d^ees 
are  constantly  supplied.  What  would 
become  of  this  7  degrees  abstracted, 
if  the  whole  of  the  water  in  the  boiler, 
the  steam  in  the  chamber,  and,  of 
course,  the  water  flowing  through 
the  pipe — were  reduced  by  moUnt 
ebullition  to  231  degrees  ? 
Anwmr    continued.  —  If   steam    is 
broaght  in  contact  with  solid  substances 
of  superior  temperature,  it  will  become 
superheaiedf   whereby    it    expands    in 
nearly  the  same  ratio  as  air  or  any  other 
permanent  elastic  fluid,  &c.  A  hot  bar  of 
iron  being  thrust  through  the  pipe  of 
No.  2,  is  not  exactly  the  reverse  of  the 
first   experiment,  because,   by  merely 
superheating  the  steam  7  degrees,  its 
elastic  force  will  be  raised  to  6^  lbs.  to 
the  square  inch,  instead  of  9  lbs.,  the 
temperature  of  the  water  will  rise  nearly 
f  degrees  in  consequence  of  this  increase 
of  pressure.     If  steam  of  any  pressure 
and  corresponding  temperature   mixes 
with  steam  of  inferior  pressure  and  tem- 
perature, although  it  can  neither  impart 
or  abstract  heat  to  or  from  the  latter,  the 
temperature  of  the  mixture  will  be  such 
as  is  due  to  steam  generated  under  the 
medium  pressure. 

(  Quere.  Does  not  this  involve  some- 
thing of  a  Contradiction  ?) 

With  regard  to  question  No.  4,  I 
repeat  that  it  is  impossible  for  water  to 
boil  at  all,  under  any  circumstances, 
unless  its  temperature  has  been  raised  to 
the  boiling  point  which  has  been  fixed 
by  the  pressure.  If,  therefore,  a  com- 
munication is  established  between  the 
two  boilers,  steam  will  rush  from  No.  1 
into  No.  2 ;  the  ebullition  in  No.  2  will 
instantly  cease,  but  will  become  very 
violent  in  No.  1  until,  after  a  few  minutes, 
the  pressure  and  temperature  of  the 
water  in  both  boilers  will  be  equalized. 
I  see  no  anomaly  in  the  circumstance 
that  the  ebullition  in  No.  2  ceases  awhile, 
because  the  constant  supply  of  heat 
under  the  boiler  is  merely  gtored  up, 
but  certainly  not  lost. 


Remarks, — I  think  no  doubt  can  pouibly 
exist,  that  if  steam  of  the  tempera- 
ture of  238  degrees,  and  conseqaeot 
pressure  of  9  lbs.,  be  made  to  piss 
from  boiler  No.  1  through  a  pipe  in 
No.  2,  constantly  depositing  7  de- 
grees of  heat,  and  escaping  through 
a  safety  valve  loaded  with  9  lbs.  to 
the  indi,  its  quantity  only  will  be 
reduced,  the  temperature  remsfaung 
the  same,  about  one-third  bebg  car- 
ried off  by  the  pipe,  and  the  residoe 
by  the  escaping  steam. 

Suppose  a  sufficient  number  of  pipes  to 
pass  through  the  steam  chamber, 
with  water  flowing  through  them,  to 
carry  off  the  whole  238  degrsei. 


Would  not  the  whole  steam  gene- 
rated in  the  boiler  be  thus  eomdaiMti^ 
and,  notwithstanding  this  condenif- 
iton,  would  not  the  constant  supplj 
from  the  furnace  keep  up  the  tempe- 
rature of  the  water  to  the  gifca 
standard  of  238  degrees  ?  And  if  m 
with  the  whole,  would  there  not  be 
an  equal  proportion  with  all  tbe 
parts  ?  If  one-hundredth  part  of  the 
steam  generated  were  anffered  to 
escape,  99  would  then  be  carried  off 
by  the  pipes,  certainly  without  af- 
fecting the  temperature.  In  what 
degree  would  the  case  be  altered  if 
one.  half  or  two- thirds  were  thus 
suffered  to  escape,  and  the  lesidBS 
given  over  to  the  pipes?  I  tfainir 
the  assumption,  that  It  is  imposuUs 
for  water  to  boil  at  all,  under  any 
circumstances,  unless  the  tempotp 
ture  has  been  raised  to  the  bdUng 
point,  &c.,  is  too  comprehensive.  V 
it  means  until  the  whole  is  so  raised, 
it  is  certainly  erroneooa.  Bed-hot 
iron  applied  to  the  surfisce  of  ice  will 
cause  ebullition  and  create  steaa, 
imparting  no  heat  to  the  mass.  It 
is  well  known  that  beat  radistei 
equally  on  every  side,  and  the  snr- 
face  water  in  a  boiler  ia  as  good  a 
recipient  for  this  heat  as  any  other 
substances.  It  will  not  penetrate  the 
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nwit,  limply  beemse  the  steam  it 
creates  is  constantly  carrying  it  off. 
If  heat  applied  to  the  surface  of  ice 
will  produce  steam,  will  not  the  same 
heat  applied  to  a  surface  of  water 
already  raised  to  the  point  of  231 
degrees  produce  a  similar  effect  in  a 
greater  degree  ?  The  heat  constantly 
abstracted  by  No.  2  will  not  be  lost, 
nor  will  it  go  alone  to  superheating 
the  steam  in  its  chamber — that  super- 
heated steam  will  have  the  same 
effect  on  the  surface  of  the  water  as 
so  much  heat  applied  throogh  any 
other  means. 
It  is  admitted  that  if  steam,  of  any  pres- 
sure  aud  corresponding  temperature, 
mixes  with  steam  of  inferior  pressure 
and  temperature,  the  temperature  of 
the  mixture  will  be  such  as  is  due  to 
steam  generated  under  the  mediam 
pressure ;  but  it  is  said,  that  if  a 
communication  is  established  between 
the  two  boilers,  steam  will  rush  from 
No.  1  into  No.  2 ;  the  ebullition  of 
No.  2  will  instantly  cease,  but  will 
become  very  yiolent  in  No.  1  until, 
tfltr  a  few  minutes,  the  pressure  and 
temperature  of  the  water  in  both 
boQers  will  be  equalized.  It  will 
hardly  be  contended  that  when  thts 
equalization  has  taken  place,  more 
steam  will  be  given  out  than  there 
was  when  they  acted  separately ;  yet 
some  space  of  time  must  elapse  while 
the  inferior  boiler  is  being  brought 
up  to  the  superior,  during  which 
thne,  acoording  to  this  theory,  cts- 
poration  takes  place  only  in  No.  1, 
that  in  No.  2  being  suspended.  Say 
it  takes  only  five  minutes,  what  then 
will  become  of  the  250  measures 
thus  suspended  ?  It  cannot  be  given 
into  the  mass,  for  **  when  the  pres- 
sure and  temperature  of  both  boilers 
are  equalised,  the  temperature  of  the 
mixture  will  be  such  as  is  due  to 
steam  generated  under  the  medium 
presrare."  It  can  never  be  snore, 
and,  during  the  process  of  equalize* 
tion,  it  must  neoessarily  be  /eat.  Is 
there  no  anomaly  in  this  hypothesis  ? 
and  can  it  be  said  that  this  heat  is 
only  stored  up,  not  lost?  I  hold  it 
that  superincumbent  heat  is  just  as 
efficient  as  that  applied  from  below. 
On  what  principle  are  reverberating 
furnaces  constructed  else  ?  And  how 
is  the  great  operation  of  nature,  in 
the  evaporation  constantly  taking 
place  from  surface  moisture,  to  be 
otherwise  accounted  for  ? 


TOlfLINSON'S  KUDIMVNTS  OF  ItBCHANICS. 
-^LAW'S  mUOIMENTS  OF  BKGINSBRINO. 
PARTS  I.  AND  n. 

Weale'9  Series. 

We  are  glad  to  see  that  the  character  of 
this  most  useful  series  of  publications  con- 
tinues to  be  on  the  whole  exceedingly  weU« 
sustained. 

The  **  RuDiMHNTS  OF  Mechanics"  is  by  , 
the  same  able  hand  of  whose  execution  of 
the  part  devoted  to  **  Natural  Philosophy,*' 
we  felt  called  upon  to  speak  in  very  high 
terms  (vol.  xlix.,  p.  567).  The  style  of  Mr. 
Tomlinson's  lessons  is  altogether  excellent, 
exact,  and  impressive  where  principles  are 
to  be  enunciated ;  copious,  circumstantial, 
and  yet  clear  where  the  application  of  prin- 
ciples to  practice  has  to  be  exemplified.  We 
take  at  random  a  few  instances : 

What  is  Gained  by  the  Pulley  f 

A  rope  or  thread,  perfectly  flexible  and 
inextensible,  is  a  madiine  which  enables  us 
to  transmit  force  from  one  point  to  another 
in  the  direction  of  its  length,  as  well  as  by 
a  rigid  bar  or  rod,  but  with  this  difference, 
that  the  forces  which  .are  opposed  to  each 
other  must  always  be  divellent,  whereas  with 
a  rod  they  may  act  either  from  or  towards 
each  other.  So  far  the  rigid  body  appears 
to  present  an  advantage.  But  the  chief  ad- 
vantage of  the  rope  is,  that,  from  its  flexi- 
bility, a  force  acting  in  one  direction  may 
be  made  to  balance  an  equal  force  in  any 
other  direction.  Thus  the  weight  w,  (fig. 
Fig.  36. 


36,)  acting  in  the  direction,  h  w,  may,  by 
means  of  a  rope  passing  through  a  fixed 
hook  or  ring,  h,  be  sustained  by  a  power, 
p,  acting  in  the  direction  p  h.  Assummg 
the  rope  to  be  perfectly  flexible  and  smooth, 
it  would  suffer  no  resistance  either  from 
rigidity  or  friction  in  passing  through  the 
ring,  and  the  cord  would  be  atretehed  every- 
where vrith  the  same  force  which  is  equal  to 
that  of  the  weight  w. 
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^  We  Me,  theB,  thiit  the  attoMtion  in  the 
diraotioii  of  tlie  pewer,  by  pauiiiK  the  rope 
through  the  ring  at  f,  mekee  no  diderenoe 
in  the  power ;  it  merely  eneblei  us  to  alter 
its  direction ;  this,  however,  supposes  ^the 
rope  to  be  perfectly  smooth  and  flexible,  and 
the  ring  free  from  all  roughness ;  but  as  it 
is  not  possible  to  fulfil  these  oonditions,  the 
friction  arising  from  the  opposite  qualities  is 
greatly  diminished  by  substituting  for  the 
ring  a  wheel  grooved  at  the  circumference, 
and   turning    freely    on    an    axle   passing 
through  its  centre.     Such  a  wheel  is  ealled 
a  jmiUy,    We  have  now  to  show  how,  by  a 
different  arrangement  of  pulleys,  force  may 
not  only  be  transmitted,  but  also  concen- 
trat€d  in  degree,  thus  rendering  this  ma- 
chine   one   of    the    so-called    mechanical 
powers ;  but  though  the  puUey  is  commonly 
called  the  third  of  these,  yet  it  must  be 
remembered,  that  the  cord  or  rope  is  the 
efficient  agent,  no    mechanical    advantage 
being  guned  from  the  pulley ;  for  the  theory 
of  the  pulley,  as  a  mechaoical  power,  would 
be  just  as  complete  if  the  rope  were  passed 
through  perfectly  smooth  rings,  as  in  fig.  36. 
The  real  mechanical  advantage  to  be  derived 
from  this  machine  is  founded  on  the  fact, 
that  the  same  flexible  cord   must  always 
undergo  the  same  tension  in  every  part  of 
its  length. 

«  «  *  * 

In  testing  the  theory  of  the  pulley  dyna- 
mically, or  by  the  principle  of  virtual  velo- 
cities, we  find  that  in  this,  as  well  as  in  all 
other  raachhies,  whatever  is  gained  in  force 
is  lost  in  velocity.  It  will  be  found  in  all 
the  examples  adduced,  that  the  ascent  of  the 
weight  is  as  many  times  less  than  the 
descent  of  the  power,  at  the  weight  itself  is 
greater  than  the  power.  Thus,  in  a  combi- 
nation of  four  pulleys,  (fig.  39)  if  the  power 
be  1  lb.,  and  the  weight  4  lbs.,  and  it 
be  required  to  raise  the  weight  1  foot,  the 
power  must  desqend  through  4  feet ;  for, 
in  order  to  raise  the  moveable  block  1  foot, 
each  of  the  four  portions  of  cord  by  which 
it  hangs  must  be  shortened  1  foot ;  but  as 
they  sdl  form  parts  of  one  continued  cord, 
this  must  on  the  whole  be  shortened  4  feet, 
«.  «.,  4  feet  of  cord  must  pass  out  from  the 
system  between  the  blocks.  "  What  then 
do  we  gain  by  the  pulley  V*  it  may  be  asked : 
the  answer  is  we  gain  nothing  at  all  t  for,  as 
hat  as  expenditure  of  power  is  conoemed, 
we  may  just  as  well  do  without  the  machine  f 
we  gain  no  power  by  its  means ;  all  we  do  is 
to  eooBomite  it  and  expend  it  gradually.  In 
raising  a  weight  of  50  lbs.  1  foot  high,  the 
expenditure  of  power  is  obviously  the  sane, 
whether  we  acoompUsh  the  task  by  raising 
1  lb.  through  60  feet,  or  50  separate  pounds 
through  1  foot ;  and  in  the  pulley,  or  any 
other  nuMhine,  a  weight  of  50  lbs.  cannot 
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be  raised  a  given  height  with  a  less  expeadi- 
tnre  of  power  than  is  required  to  raise 
100  lbs.  half  that  height,  or  1  lb.  SOtiaiei 
that  height. 

EJBMm  ^  VeioeHy  m  Me  Uh  of 

The  greater  part  of  the  forces  wUdi  im- 
part motion  to  a  body  aet  directly  upon  only 
a  few  of  its  molecules  t  thus,  when  a  billinrd 
ball  is  struck  with  the  cue,  we  touch  ooly  a 
small  portion  of  its  surface  {  when  a  ballet 
if  projected  fi(<om  a  gun,  the  gases  suddenly 
evolved  fh>m  the  powder  aet  upon  only  one 
hemisphere  of  the  bullet.  As  all  the  pirts 
of  a  body  are  set  in  motion  by  an  impulse 
communicated  to  a  few  only  of  its  molecoles, 
it  is  olear  that  there  must  be  a  diflhsion  of 
motion  from  the  parts  struck  or  acted  on 
over  all  the  other  parts  of  the  body  before 
it  can  begin  to  move.  When  this  is  not  the 
oase,  the  part  struck  is  compressed,  flst- 
tened,  or  it  is  chipped  off,  and  performs  tU 
journey  alone,  leaving  the  mesa  behind ;  bat 
when  the  force  has  time  to  be  propsgated 
through  all  the  particles,  the  body  is  then 
impressed  with  a  motion  common  to  all  its 
particles.  This  diffusion  of  motion  from 
particle  to  partide  requires  timei  the  time 
may  be  exceedingly  short,  but  not  infinitely 
so ;  it  depends  upon  the  extent  of  matter 
te  be  moved,  and  also  upon  its  nature,  saeh 
aa  whether  it  be  metal,  stone,  day,  wood, 

water,  air,  &e. 

*  *  *  ♦ 

Persons  who  are  fond  of  the  marvdleei 
sometimes  relate  facts  reipectii^s  the  eftctt 
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•f  oratkcit  iholt  Mid  mlbhoh  ballfl  whioh  are 
not  generaliy  beliered,  tltbougfa  they  are 
dmpte  confleqaeneet  of  the  principlet  we  are 
new  ooosideiiDg.  Thai  a  Bnaiket  ball  will 
pasa  througli  a  window- paaa  without  craek- 
ng  the  glaaa,  leaviDg  only  a  clear  ronnd 
hole.  If  the  motket  ball  were  thrown  by 
hand  the  whole  pane  would  he  ahattered ; 
k«t  with  the  nanal  velooity  of  a  mntkat 
ban,  tbat  portion  of  the  glass  aotvally  strode 
alone  |lelds  to  the  blow,  and  the  ball  has 
done  its  work  before  the  surrounding  parts 
have  time  to  share  the  motion.  If  the 
window-paoe  were  snsnanded  by  a  silken 
thread,  the  shot  would  only  carry  away  so 
Bsneh  of  the  glass  as  woidd  allow  it  apace  to 
pass  through,  without  even  breaking  the 
thread  or  causing  it  to  osolllaie.  .  A  sheet 
of  paper  placed  on  edge  may  be  perforated 
by  a  pistol  ball  without  being  knocked  down ; 
and  a  door  half  open  may  be  pierced  by  a 
eannon  ball  without  being  shut.  M.  Pouil- 
let  mentloDS  a  case  where  a  cannon  ball  car- 
ried off  the  extremity  of  a  mnaket  while  it 
was  in  the  soldier's  hands  without  his  feeling 
tiie  stroke,  just  as  the  head  of  a  thistle  may 
be  struck  off  by  the  rapid  motion  of  a  stick, 
without  pcroeptibly  bending  the  stalk.  Nay, 
if  the  missile  be  soft,  as  tallow,  it  will  act 
with  the  force  of  lead,  if  suffioieBt  Telocity 
be  imparted  to  it«  Thus  in  the  well-known 
triek  of  firing  a  pieoe  of  tallow  candle 
through  a  board,  the  parts  of  the  tallow 
eaanot  yield  until  after  a  certain  time  ;  and 
WBtU  that  time  has  passed  the  tallow  be- 
haTCs  like  a  hard  solid,  and  before  iu  parti- 
elea  hare  had  time  to  yield,  the  tallow  has 
already  passed  through  the  board.  So  also 
in  firing  a  cannon  baU  ever  the  surface  of  a 
smooth  sea,  time  is  not  allowed  for  tiie 
water  to  yield  much,  and  oonsequentiy  it 
behaves  like  a  solid,  and  reflects  the  ball. 
In  this  way,  it  is  said  that  musket  balls  have 
even  been  flattened. 

Keplm^9  Xetw. 
However  simple  the  results  of  Kepler's 
labours  may  appear,  they  could  not  be 
elioited  without  a  degree  of  perseverance 
almost  unparalleled,  and  of  which  we  can 
kardly  form  an  idea.  He  had  neither  the 
s$gitmt,  which  has  been  called  **  a  portable 
•baervatory,"  nor  logariikwu^  by  which  a  fcw 
Hnea  of  simple  addition  are  made  to  serve 
inatcad  of  kheets  of  complex  calculations. 
Yet  thousands  of  observations  bad  to  be 
made  and  compared,  not  only  to  ascertain 
the  tmth  of  each  of  Kepler's  laws,  but  the 
fklsehood  of  each  of  his  unsuccessful  guesses 
—and  these  amounted,  in  the  present  case 
•kme,  to  999mUetn,  His  eontemporarles 
regavded  him  as  an  useless  dreamery  but 
artthent  these  diteovariea  we  should  have 
had  no  iVenftesi  Aimanaek,     Merchants, 
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nnderwrileis,  the  most  prwHoqi  pnen  of  the 
present  dayt  itake  their  fortunes  upon  the 
results  of  these  dreamy  spccuUtions  of 
Kepler. 

N9iot9n*9  DUcwery  qf  Univ^rgctl 
Gravitation. 

The  reader  must  npt  suppose  that  the 
merit  of  this  grand  generalization  consisted 
merely,  or  Indeed  at  all,  in  a  bold  and  for- 
tnntte  naejeetuie*  ^nah  ^  ooqfw^re  was 
not  even  new ;  but  in  order  to  remove  it 
from  the  barren  region  of  conjecture  into 
that  of  rigid  and  useful  demonstration, 
Newton  had  not  merely  to  calculate,  but  to 
invent  mw  m$tko49  of  calculation  (those 
previously  known  being  wholly  inadequate 
to  solve  such  questions) ;  not  merely  to 
demonstrate,  but  to  invent  new  modes  of 
demonstration,  such  as,  though  never  before 
heard,  should  yet  command  universal  assent. 
He  had,  moreover,  to  show  how  this  simple 
idea,  when  fully  carried  out,  represented 
exactly,  in  number,  weight,  and  ineamre, 
not  only  the  main  features  of  planetary 
motion,  bn(  all  its  minutest  details :— -not 
only  the  mean  motions,  or  such  as  are  ob- 
servable without  actual  measurement,  and 
reconcilable  with  the  simple  notions  of 
cireuiar  and  uniform  motion— not  only  the 
inequalities  detected  by  $.  more  attentive 
observation,  and  etUl  designated  by  the  term 
anomaly  (though  Kepler  had  just  then  re- 
duced them  to  perfect  order,  and  shown 
their  dependenoe  on  the  elHpHcity  of  the 
orbits,) — ^not  only  t|ie  still  smaller,  and  till 
then  unaccountable  and  seemingly  capricious 
deviations  from  these  laws  of  Kepler, — ^but 
also  numerous  other  variations,  too  slow  or 
too  minute  to  be  detected  by  the  instru- 
menta  then  in  une,  but  wl^fob  Improved 
means  of  observation  have  since  rendered 
appreciable,  thus  affording  continually,  as 
the  observations  become  more  exact,  new 
eonfirmations  Qf  this  wonderful  theory; 
which,  among  all  the  multifarious  pheno- 
inena  of  falling  bodies,  pendulums,  the 
earth,  moon,  sun,  tides,  planets,  satellites, 
comets,  double  stars,  leaves  not  one  fact 
imperfbctly  explained,  either  as  regarda  kind 
or  quantity  i  whether  it  be  a  cosmical  move- 
ment, perceptible  only  in  the  lapse  of  many 
ages,  or  the  rising  of  one  spring  tide  an 
inch  higher  than  another,  or  the  gain  or 
loss  of  a  few  beats  per  month  by  a  pendulum 
placed  in  a  new  situation. 

Not  content,  like  many  theorists,  with 
proving  that  his  assumed  force  would  be 
sufficient  to  produce  all  the  observed  effects, 
Newton  undertook  to  prove  that  no  athvr 
force  could  posBibl  j  explain  them  {  ne  other 
beiuff  reconcilable  with  the  laws  w)iich  had 
just  Deen  established  by  the  indefatigable 
labouin  of  Kepler. 
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law's  eudimbnts  of  bhoikeseing. 


The  narrow  UmiU  to  wUch  the  tutiior 
his  been  confined  hy  the  price  and  sise  of  hie 
treatise  has  caused  him  to  be  disproportion- 
ately brief  on  those  branches  of  his  subject 
which  come  iast  in  order  of  treatment ;  that 
of  Hydrodynamics  especially.  We  know 
not  how  this  defect  Is  to  be  remedied  except 
by  the  publication  of  a  Second  Part,  which 
would,  webdiere,  be  uniTersally  welcomed ; 
for,  as  it  is,  the  reader  has  in  all  conscience 
quite  enough  for  his  money.  like  the 
author,  we  are  not  aware  of  any  other  trea- 
tise (on  mechanics)  with  the  same  quantity 
of  matter,  and  with  so  many  engrarings, 
which  is  to  be  had  at  so  low  a  price. 

The  ''  RuDiMBMTS  OF  Emginbe&ing"  is 
in  its  general  design  a  failure,  though  here 
and  there  there  are  parts  very  well  done^ 
Mr.  Law  has  literally  broken  down  under 
the  yastness  of  the  task  he  imposed  on  him- 
self. According  to  a  '*  Synopsis  of  the 
Science  of  Ciyil  Engineering,"  which  he 
himself  giTes,  it  comprehends  no  less  than 
147  distinct  subjects,  besides  seven  which 
are  **  Collaterally  Connected ;"  and  this  list 
moreover  is  stated  (with  truth)  to  be  <*  far 
from  including  every  subject  with  which  the 
engineer  should  be  conversant.''  How,  then, 
could  Mr.  Law  be  expected  to  dispose  even 
rudimentally  of  such  an  infinitude  of  topics 
with  satisfaction  to  himself  or  his  readers  in 
a  couple  of  treatises,  containing  together  not 
quite  250  pages  ?  About  a  page  and  a  half 
to  each !  .The  attempt  was  absurd,  and 
should  not  have  been  made. 

To  make  the  matter  worse,  Mr.  Law  has 
Injudiciously  occupied  about  one  half  of  his 
First  Part  in  going  over  a  number  of  the 
same  subjects  which  had  been  already  treated 
by  Mr.  Tomlinson  in  his  "  Natural  Philo- 
sophy," and  **  Mechanics,"  and  treated  too, 
much  better. 

One  of  his  best  chapters  is  that  on  Bridges, 
from  which  we  extract  the  following  in- 
teresUng  account  of  Sir  M.  I.  Bmners 
method  of  buildfaig  arches  in  brick  without 
oentrings,  for  the  engravings  illustrative  of 
wkAdk  we  are  indebted  to  the  courtesy  of 
Mr.  Weale. 

In  the  constmotion  of  arches  of  masonry, 


some  kind  of  centring  is  absbUtaly  ueoH- 
sary  for  the  support  of  the  aieh-itones,  or 
voussoirs,  until  Uie  keystones  are  ioierted. 
But,  in  the  case  of  brick  arches,  Sir  Iiam- 
bart  Brunei,  some  years  since,  devissd  t 
method  of  constructing  them,  in  whidi  the 
use  of  centrhig  was  entirely  dispensed  with, 
and  in  consequence  a  oonsiderAle  saving  of 
expense  effected.    The  piers  of  the  bridge 
having  been  constructed  in  the  usual  maB- 
ner,  up  to  the  springing,  he  proposed  to 
commence  building  a  portion  of  the  ardi 
right  and  left,  on  both  sides,  taking  cere  tint 
both  arches  progressed  at  an  equal  rite, 
so  that  they  should  always  balance  eabh 
other ;  in  order  to  increase  the  cohesion  of 
the  structure,  he  introduced  bands  of  hoop- 
iron,  longitudinally  between  the  courses,  k 
the  manner  already  explained  (at  page  81  of 
the  First  Part),  and  by  these  means  he  was 
enabled  to  carry  on  the  two  semi-arches,  until 
they  met  Uiose  produced  in  a  similsr  way 
from  the  oppoute  piers,  whcoy  the  brick- 
work being  made  good  between  them,  the 
arch  was  made  perfect    He  proposed  thst 
the  arched  rib,  as  it  were,  thus  formed, 
should  not  be  built  more  than  about  4  feot 
in  width,  the  true  form  of  the  ardi  being 
insured  by  the  use  of  a  template,  as  in 
building  curved  walls. 

A  narrow  arch  having  been  completed 
across.  Sir  Isambert  proposed  to  extend  it 
to  the  requisite  width  by  bniUUng  on  each 
side  of  it,  adding  from  9  to  18  inches  at  a 
time,  and  working  in  steps  in  the  manner 
shown  in  fig.  98,  so  that  a  great  number  of 
brick  layers  might  simultaneously  be  eai- 
ployed. 

It  would,  probably,  by  many  persms  be 
considered  impossible  thus  to  construct  a 
slender  arched  rib  of  any  extent,  wliiob 
should  be  capable  of  sustaining  itself  with 
safety,  until  it  had  attained  «  length  equal 
to  the  8emi-n>an  of  such  an  wtdx  as  tlis 
center  one  of  London  Bridge.  Sir  Isambert^ 
however,  set  all  doubts  at  rest,  and  demoa- 
strated  its  practicability  by  actually  con- 
structing two  semi-arches,  an  devation  of 
which  is  shown  in  fig.  99.  They  were  built 
of  bricks  laid  with  mortar  prepared  with 
.blue  lias  lime ;  several  bands  of  hoop-iron 
li  inch  wide  and  ^th  of  an  inch  in  thick- 
ness, as  well  as  rods  of  fir  about  an  li  equart, 
and  having  their  edgea  notohed,  were,  in- 
serted longitudinally  between  the  courses, 
extending  throughout  the  whole  leiq[th  of 
the  structure.  The  radius  of  corvatars  of 
the  arch  was  177  feet,  and,  although  calf 
4  feet  6  inches  in  width  at  the  top,  it  was 
extended  to  the  length  of  40  fiset  on  eack 
side  of  the  centre  pier.  One  end  was  some 
time  after  extended  another  20  feet,  makim 
its  total  length  from  the  pier  60  fiset;  and 
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Fig.  99. 


ai  the  other  side  eonld  not  be  extended  in 
the  same  way,  in  eonieqnence  of  want  of 
space,  a  weight  amounting  to  28^  torn  was 
anipended  from  it  as  a  connterpoise.  The 
stmctnre  haring  no  foundation  whaterer 
in  the  ground,  and  merely  resting  upon  a 
Yorkshire  landing  stone,  was  disturbed  by 
some  deep  excavations  made  within  a  few 
feet  of  its  bate,  which  caused  the  arch  to 
crack  upon  both  sides  of  the  pier,  as  shown 
at  A,  A.  Although,  however,*  the  fracture 
extended  completely  through  the  substance 
of  the  arch,  so  that  light  could  be  seen 
through  it,  the  structure  stood  in  that  state 
for  upwards  of  three  years,  during  which 
time  it  must  have  been  supported  by  the 
timber  and  iron  ties  already  described.  The 
longest  arm  subsequently  fell  during  the 
severe  frost  in  January,  1838,  in  conse- 
quence of  the  expansion  of  some  water 
which  had  found  its  way  into  these  cracks, 
while  in  the  act  of  freezfaig,  the  enormous 
force  of  which,  assisted  by  the  weight  of 
the  semi-arch,  snapt  asunder  the  ties,  and 
allowed  it  to  fall.  Figure  100  exhibits  the 
state  of  the  arch  after  tiie  accident ;  the  por- 
tion  which  fell  separated  into  three  pirns, 
two  of  these,  b  and  o,  being  still  united  by 
the  hoop-iron  bands,  which  were  not  broken ; 
the  other  piece  was  the  portion  of  20  feet 
which  bad  been  subsequently  added,  and 
which,  having  been  but  imperfeetly  con- 
nected with  Uie  old  work,  broke  off  nearly 
even,  and  was  not  at  all  injured  by  the  fall. 
The  shorter  arm  of  the  arch,  being  no  longer 
balanced  by  an  equivalent  weight,  fell  over 
into  the  inclined  position  shown  in  the  figure, 
until  it  rested  upon  the  top  of  the  weight 
with  which  it  had  been  loaded. 


Fig.  100. 
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Mfl.    IASSBLL's   astronomical   LABOVAfl. 

[From  tho  Address  delivervd  by  Sir  J.  F.  W.  Hanclittl,  9art,  on  deliTerlng  to  Mr.  LatteU  the 
Honorary  Medal  of  tUe  Astronomicia  Sool^ty.J 


Mr.  LasHlltiaB  loD|^  been  advantageouslj 
known  to  n«  m  an  ardent  lover  of  astro- 
nomy,  and  as  a  diligent  and  exact  observer. 
In  the  year  1840  he  erected  an  observatory 
at  his  residence  near  Liverpool,  bearing  the 
appropriate  name  of  Starfield,  which  has  ever 
since  been  the  scene  of  his  astronomical  la- 
boars.  Even  at  its  first  erection  this  obser- 
vatory esMMted  featnres  of  novelty  and  inte- 
reyt.  In  addition  to  a  good  transit,  it  was 
f«9rm«hed,  instead  of  a  meridian  instrument 
or  an  ordinary  equatorial  achromatic,  with  a 
Newtonisn  reflecting  telescope  of  9  inches 
aperture,  and  rather  more  than  9  feet  in 
focal  length,  eqnatorially  mounted,  the 
specvda  of  which  were  of  his  own  oooslruc^ 
tKtn,  and  the  mode  of  mounting  devised  by 
himself.  This  was  already  a  oonsiderable 
si«p,  and  forms  an  epoch  in  the  history 
of  the  astronomical  use  of  the  reflaotiiig 
telescope.  Those  only  who  have  had  eipe-i 
rienoe  of  the  annoyanoe  of  having  to  keep 
an  object  long  in  view,  especially  under  high 
■lagnifying  powers,  and  in  mierometrical 
measurements,  with  a  refieotor  mounted  in 
the  usual  manner,  having  merely  an  altitude 
and  asimuth  motion,  can  duly  feel  and  appre- 
ciate the  advantage  thus  gained.  But  the 
diffionlties  to  be  surmounted  in  the  execu- 
tion of  such  a  mode  of  mounting  were  very 
opnsiderable-— much  more  so  thai|  in  the 
case  of  an  achromatic,— owing  pavUy  to  the 
non-coinoidenee  of  the  eentie  of  gravity  of 
the  telescope  and  mirror  with  the  middle  of 
the  length  of  the  tube,  and  partly  to  the 
necessity  of  supporting  the  mirror  itself 
within  the  tube  in  a  uniform  bearing  free 
from  lateral  constraint,  ^d  guaranteed 
against  flexure  and  disturbance  of  its  adjust- 
ment by  alteration  of  iu  bearings.  Thesfi 
dittcalties»  however,  Mr.  Lassell  overcame ; 
the  latter  which  is  the  most  formidable,  by 
an  ingenious  adaptation  of  the  balancing 
principle,  first  demised,  if  I  am  not  mistaken, 
by  Praunhofer  and  Reiefacnbach  for  the  pre* 
yention  of  flexure  in  the  tubes  of  telescopes 
— «a  principle  which  has  not  veeeived  half  the 
applications  of  which  it  is  snceptiUe,  nod 
which,  by  throwing  the  whole  strain  of  the 
weight  of  instruments  on  axes  which  mty  he 
made  of  unlimited  strength,  may  be  em* 
ployed  to  destroy  the  distorting  forae  of 
gravity  on  every  other  part. 

The  suocess  of  this  experiment  was  suoh, 
and  the  instrument  was  found  to  work  so 
well,  that  Mr.  Lassell  conceived  the  bold 
idea  of  eonitrvcting  a  reflector  of  2  feet  in 
aperture  and  20  feet  in  foeal  length,  and 
mounting  it  upon  the  same  principle.    The 


circumstances  of  his  local  situation,  in 
the  centre  of  manufacturing  industry  nod 
mechanical  oonstructiQii,  were  eminently 
favourable  to  the  success  of  this  undertak- 
ing ;  and  in  Mr.  Nasmyth  he  wse  fortnnate 
enough  to  find  a  meohi^lft  enpsble  of  exe- 
cuting in  the  highest  perfitctlon  all  his  con- 
ceptions, and  prepared,  by  his  own  love  of 
astronomy,  and  practical  aoqualntnoee  with 
astronomical  observation  and  with  the  con- 
struction of  specula,  to  give  them  thdr 
full  effect.  It  was  of  course,  however,  the 
construction  and  polishing  of  the  lar^e  n- 
flector  which  constituted  the  chief  diSienlty 
of  this  enterprise.  To  ensure  succeae,  Mr. 
Lassell  spared  neither  pains  nor  cost.  As  a 
preliminary  etep,  he  informs  us  that  he 
visited  the  Barl  of  Rosse,  at  Birr  Cwtle, 
and  besides  being  favoured  with  more  than 
one  opportunity  of  satisfying  himself  of  the 
•xcellettl  peribrmance  o(  that  nobleoMB's 
three-fbot  telescope,  enjoyed  the  hixh  privi- 
lege of  examining  the  whole  machinery  for 
grinding  and  polishing  the  large  speomlum, 
and  retmmed  so  well  satisfied  as  to  reaolve 
on  the  immediate  execution  of  hie  own 
ideas. 

The  mode  of  casting  and  grindiOfE  tlie 
mirror,  diflbring  in  some  of  the  dotafls, 
though  proceeding  generally  on  the  aame 
principle  as  Lord  Rosse's  (t. «.  by  a  diilled 
easting),  has  been  described  in  a  commnui- 
eatlon  read  to  this  society  on  the  6tk  of 
December  last.  The  polishing  was  performed 
on  a  machine  almost  precisely  similstf'  to 
that  of  his  lordship.  But  finding,  after 
many  months'  trial,  that  he  could  not  mc- 
oeed  in  obtaining  a  satisfsctory  figure,  be 
was  led  to  oontrive  a  machine  for  imitatiikg, 
as  closely  as  possible,  those  evolnttons  of 
the  hand  by  which  he  had  been  aoeustomed 
to  produce  perfoct  surfooea  on  smaOer 
specula.  This  machine  hat  been  deseiibed 
(and  a  model  of  it,  as  well  as  Mr.  Naamyth's 
finished  working  drawings  of  it,  exhibited) 
in  a  paper  of  great  interest  read  at  tho  last 
meeting  of  this  society,  of  which  also  an 
abstfuct  has  been  printed  in  our  Notioee.^ 
Suffice  it  to  say,  that  I  have  careAillf  eaa- 
mhied  both  the  drawings  and  the  model,  and 
having  myself  had  some  experience  in  the 
working  and  polishing  of  reflecting  spcosda, 
approaching  (though  inferior)  in  magnitade 
to  Mr.  Lassell's,  I  am  enabled  to  mf ,  ^ot 
it  seems  to  unite  every  ivquisite  for  obtsda- 
ing  a  perfect  command  over  the  figure  s  and 

*  We  shall  give  this,  tu  also  the  comment  whidi 
preceded  it,  in  a  future  Number.^Sn.  M.  MC. 
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■tid  witktlMl  ftitlili  wkMibelM^ii 
to  erery  work  of  Mr.  NttBiyth,  from  the 
ila«uD*kaniai6r  dowm  to  tfae  auwl  delicate 
prodnek  of  eagfaioering  tod  iMehaBMtl  tkiU, 
wnaot  fail  to  Mcwrey  by  Ike  oily  imootknfaa 
aad  eq«abiUly  «f  ill  movemonts,  ike  ulti« 
mate  perliction  of  poUah,  and  tke  moat 
eomplete  abaenoe  of  looal  irregulaiitiea  of 
lnrliMe,  The  only  pait  whiek  I  do  not  quite 
like  about  it,  or  perkapa,  I  should  rather 
say,  wkieb  leenaa  open  to  aa  k  priori  objee« 
tioir  reAitable,  and,  in  point  of  fact,  refoted 
by  tke  praotioal  reaulta  of  ita  operation,  is 
tke  wooden  poiiaker>  owing  to  tke  poiiihi* 
l|ty  of  warping  akoald  mcdature  penetrate 
iSbe  eoating  of  pitok  widi  wkiek  it  is  (I  pre* 
awae)  enveloped  on  erevy  aide.  Some  un« 
kygffomotrie,  Bon«netattie  anbatanoe,  auek 
aa»  lor  inatance,  ear^enware,  porcelain  bia* 
euit,  or  alate,  would  be  free  from  this  ofajec* 
tion,  though  poeaibly  open  to  othera  of  more 
importance. 

Both  Mr.  Laaaell  and  Ldrd  Roue  appear 
to  be  ftdly  aware  of  the  ^tal  importanee  of 
mpporting  the  mftal,  not  only  while  in  nae, 
but  alio  while  in  proeesa  of  polishing,  in  u 
perlbotly  fkve  and  eouaUe  manner ;  butth^ 
Ibrmer  haa  adopta^a  mode  of  securing  a 
free  bearing  on  the  supporta,  by  auapending 
tke  mirror,  whiok  ia  a  great  and  manifeat 
improvement  on  tke  old  practioe  of  allowing 
it  to  i«at  on  ita  lower  edge,  by  which  not 
only  ia  the  figure  neoeasarily  iiqured  by 
difoet  preaanre,  but  the  metal  ia  prevented 
from  playing  freely  to  and  fro,  and  toking  a 
lair  bearing  on  it^  bed.  Aa  I  have,  how- 
over,  OB  another  occasion  enlarged  on  the 
neoiiiiity  of  making  provision  against  these 
ovila,  by  a  mecbuniira  almost  identical  in 
pfinoiple,  I  ne«d  not  dwell  upon  thia  point 
fcrther  than  to  recommend  it  to  the  partictt-> 
ha  attention  of  all  who  may  engage  in 
similar  undertakings. 

It  is  right  that  I  should  now  say  some- 
tkiug  cf  the  performknce  of  the  nine«inch  and 
two-fect  redectors.  And  first,  aa  regards 
the  sueceas  of  the  system  of  mounting 
ndop6sd  in  securing  the  peculiar  advantages 
mi  tfao  equatorial  movement.  This  appears 
to  have  been  very  complete.  The  measure^ 
■MAti,  both  diftrential  and  mierometrical, 
■lado  with  them,  and  recorded  in  our 
Notices,  show  that,  in  this  reapeot,  they 
bo  considered  on  a  par  with  refractora,  and 
in  Ikeaity  of  setting  and  handling  they 
appear  nowise  iafidor.  Of  the  optical 
power  of  the  former,  two  iuots  will  enable 
tho  meeting  to  form  a  sufficient  Judgment* 
Witk  tkis  instrument  Mr.  Laaaell,  inde- 
pendently, and  witkout  previoua  koonledge 
of  ita  existence,  detected  the  sixth  star  of 
the  trapextum  of  $  OriMUS.    And  with  this, 


under  a  magaUying  power  of  450,  and  la 
very  unftivonrablo  dreumstaneea  of  altitude, 
both  kimself  and  Mr.  |>awes  became  satisfied 
of  the  division  of  tho  exterior  ring  of  Saturn 
into  two  diatiaot  aaaolit  u  pevlBetly  clear 
and  satislictory  view  of  the  division  being 
obtained. 

llie  fisats  perfbrmed  by  the  laiger  instru- 
ment havo  been  mneU  more  reinarkable  aad 
important.  It  kaa  eatablisked  the  existenco 
of  at  leaat  one  of  tke  Ibnr  satelUtes  of 
Uranoa,  wkiek  since  tkeir  announcement  by 
Bir  W.  Hprsokel  had  keen  seen  by  no  otker 
observer,  vis.,  the  innermost  of  all  tke 
seriea,  and  afibrded  strong  presumptive  evi- 
deaoe  of  tke  reality  of  anotker,  intermediate 
between  tke  aMMt  eonspicuoos  ones.  Tko 
observations  of  M.  Otto  Struvo,  if  they 
really  refer  to  the  same  satellite,  are  of 
Boarly  a  month  later  date. 

To  Mr.  LasseU's  observations  with  this 
telescope  we  also  owe  the  discovery  of  a 
satellite  of  Neptune.  The  first  ocoasion  on 
wkiek  thia  body  waa  acen  waa  on  tke  lOtk  of 
October  1B46,  but  owing  to  tke  then  rapid 
approaok  of  tke  planet  to  tke  end  of  ita 
visibility  for  the  season,  it  could  not  be  satis* 
ilaetorily  followed  until  the  next  year,  when, 
oa  the  8th  vkd  9th  of  July,  obaervationa 
decisive  as  to  its  reality  as  a  sateUite  were 
made,  and  in  August  and  ficptamber  full 
confirmation  waa  obtained.  Thia  important 
discovery  hai  tHoien  been  verified  both  in 
RuMia  and  ip  America.  I  call  it  so,  be- 
cause, in  fact  tli^  inaas  of  Neptune  is  a 
poiat  of  such  moment,  that  it  Is  difficult  to 
overrate  the  value  of  any  means  of  defini- 
tively settling  it.  Unfortunately,  the  exact 
measurement  of  the  satellite*s  distance  from 
tke  planet  is  of  suck  extreme  difficulty,  tkat 
up  to  tke  present  time  astronomers  are  still 
gonslderably  at  issue  as  to  tke  result. 

I  eome  now  to  tke  most  remarkable  of 
Mr.  Lassell's  discoveries,  one  of  the  most 
remarkable,  indeed,  aa  an  insulated  fact, 
whidi  has  occurred  in  modem  astronomy ; 
though,  indeed,  it  oan  hardly  be  regarded 
aa  an  insulated  fret,  when  considered  in  ail 
its  relations.  I  need  hardly  say  that  I  allude 
to  the  discovery  of  an  eighth  satellite  of 
Saturn,  a  discovery  the  history  of  which  is. 
In  the  highest  d^ppce,  creditable,  not  only 
to  the  inofoased  power  of  the  instruments 
with  which  observatories  are  ftimished  in 
these  latter  days  of  astronomy,  but  also  to 
tke  vigilance  of  observers.  If  I  am  rigkt 
ia  tke  principle,  tkat  discovery  consists  in 
tke  eartain  knowledge  of  a  new  fiust  or  a 
new  trutk,  a  knowledge  grounded  pn  positive 
and  tangible  evidence,  as  distinct  from  bare 
smyietea  or  narmji^  that  eoeh  a  feot  exists, 
or  that  sack  a  propoaitiea  is  true*-df  I  am 
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right  in  asiignuig  at  the  moment  of  dii- 
ooTerj,  that  moment  when  the  diicoTerer 
IB  fint  enabled  to  aay  to  himielf»  or  to  a 
bjritander,  **  I  am  rare  that  aueh  ia  the  fact — 
and  I  am  sure  of  it  /or  sneh  and  weh  nm» 
wnUf"  reasons  subsequently  aoquiesced  in 
as  valid  ones  when  the  disooTery  comes  to 
be  known  and  acknowledged— if,  I  say,  I  am 
right  in  this  principle  (and  I  really  can*  find 
no  better),  then  I  think  the  discovery  of 
this  satellite  must  be  considered  to  date  from 
the  19th  of  September  last,  and  to  have 
been  made  simultaneously,  putting  difference 
of  longitude  out  of  the  question,  on  both 
sides  X>f  the  Atlantic.  In  speaking  thus,  I 
desire,  of  coune,  to  be  understood  as  ex- 
pressing only  my  own  private  opinion,  and 
in  no  way  as  backing  that  opinion  by  the 
authority  of  the  Society  whose  chair  I  for  the 
moment  occupy.  The  Astronomical  Society 
receives  with  equal  joy  the  intelligence  of 
advances  made  in  that  science,  from  what- 
ever quarter  emanating,  and  accords  the 
meed  of  its  approbation  to  diligence,  devo- 
tion, and  talent,  with  equal  readiness,  where* 
ever  it  finds  them ;  but  declines  entering  into 
nice  questions  of  personal  or  national  pri« 
ority,  and  would,  I  am  sure,  emphatically 
disavow  the  asstlmption  of  any  title  to  lay 
down  authoritatively  rules  for  the  guidance 
of  men's  judgments  in  such  matters.  The 
medal  of  this  day  is  awarded  to  Mr.  Lassell, 
not  on  account  of  this  discovery  alone,  and 
as  such,  but  as  taken  in  coxgunction  with 
the  many  other  striking  proofs  he  has  af- 
forded of  successful  devotion  to  our  science, 
both  in  the  improvement  and  in  the  use  of 
instruments.  And  among  the  motives  which 
have  induced  your  C!ounoil  to  place  Professor 
Bond  on  the  list  of  our  associates  (I  trust 
not  long  to  be  the  only  one  of  his  oountry- 
men  by  whom  that  honour  is  enjoyed), 
though  this  discovery  has  had  its  due  and 
jost  weight,  we  have  not  been  unheedfol  of 
his  general  merits,  both  as  an  observer  and 
as  a  theoretical  astronomer — ^merits  of  which 
the  Memoirs  which  have  recently  reached 
us,  convey  the  most  abundant  ovidence  in 
both  departmeots. 

I  have  observed  that,  when  taken  in  all 
its  relations,  the  discovery  of  an  eighth 
satellite  of  Saturn  cannot  be  regarded  as 
quite  an  insulated  fset.  Between  lapetns 
and  Titan  there  existed  a  great  gap  unfilled, 
in  which  (as  formeriy  between  Mars  and 
Jupiter)  it  was  not  in  itself  unlikely  that 
some  additional  member  of  the  Satumian 
system  might  exist  The  extreme  minute- 
neas  of  Hyperion  forcibly  reoals  the  analo- 
gous featnrea  of  the  asteroids,  and  it  would 
be  very  far  from  sorprising,  if  a  farther  ap- 
plication of  the  same  ioatramental  powers 


should  carry  out  this  analogy  in  a  i^rality 
of  such  minute  attendants. 

Mr.  Lassell,  as  yon  are  all  well  awaiet  is 
bound  to  astronomy  by  no  other  tie  than  the 
enjoyment  he  receives  in  its  pursuit.  But  in 
omr  estimation  of  ids  position  as  an  aasatenr 
astronomer,  it  must  not  be  left  ont  of  con- 
sideration, that  his  wordly  avocations  are 
such  as  most  men  consider  of  an  engrosmng 
nature,  and  which  entitle  them,  in  their 
moments  of  relaxation,  as  they  conceive,  to 
enjoyments  of  a  very  different  kind  £rom 
those  which  call  into  fresh  and  energetie 
exertion  all  their  faculties,  intellectnal  and 
corporeal.  It  is  no  slight  and  desoltory 
exerdse  of  tiiose  freulties  which  will  enable 
any  man  to  carry  into  effect  so  mndi  thonglit-* 
ful  combinatbn,  and  to  avail  himself  with 
so  much  consecntiveness  of  their  resnlls 
when  produced.  And  however  we  may  and 
must  acknowledge  that  snch  a  course  of 
action  is  really  calculated  to  confer  a  very 
high  degree  of  enjoyment  and  happiness, 
we  ought  not  to  feel  the  leas  gratefully  to* 
wards  those  who,  by  thdr  personal  example, 
press  forward  the  advent  of  that  higher 
phase  of  dvilization  which  some  fancy  they 
see  not  indistinctly  diMming  around  thena ; 
a  civilixation  founded  on  the  general  and 
practical  reeognition  of  the  superiority  of 
the  plessnres  of  mind  over  those  of  senne ;  a 
civilixation  which  may  dispense  with  luxury 
and  splendour,  bnt  not  with  the  continnal 
and  rapid  progress  of  knowledge  in  soieDce 
and  excellence  in  art. 

I  think  I  should  hardly  be  doing  full  jus- 
tice to  my  subject,  or  to  the  grounds  talcen 
by  the  Coundl  in  the  award,  if  I  were  to 
conclude  what  I  have  to  say  otherwise  than 
in  the  pointed  and  emphatic  words  of  a  report 
officially  embodying  the  prominent  featnrea 
of  the  case.  **  The  simple  facta,"  aays  that 
document,  '<  are,  that  Mr.  Lassell  cast  his 
own  mirror,  polished  it  by  machinery  of  his 
own  contrivance,  mounted  it  equatorially  in 
his  own  fashion,  and  placed  it  in  an  obaer> 
vatory  of  his  own  engineering :  that  with 
this  instrument  he  discovered  the  satellite  of 
Neptune,  the  eighth  sateUite  of  Saturn,  end 
re-observed  the  satellitea  of  Uranus.  A 
private  man,  of  no  large  means,  in  a  bad 
olimate"  (nothing,  I  understand,  can  be 
muoh  worse),  <*  and  with  little  leisure*  he 
has  anticipated,  or  rivalled,  by  the  work  of 
his  own  hands,  the  contrivanoe  of  his  own 
brain  and  the  outiay  of  his  own  podcet,  the 
msgnificent  r^ractors  with  which  the  £a- 
peror  of  Russia,  and  the  citisens  of  Boefeon, 
have  endowed  the  observatories  of  PoDrom 
and  the  Western  Cambridge." 
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IMPROVEMENT  OF  HA&BOU&S  AND  RIVKRS. 
FROM  THB  VNPUBLISHBO  PAPBR8  OP 
THB  LATB  BRIO.-  GEN.  8XE  SAMVBIi  BBN- 
THAM. 

lo  eoDsidering  back- water  for  scouring 
harbours,  ejepanse^  of  water  at  high  water 
has  usually  been  more  regarded  than 
cubical  quantitj ;  whereas,  on  the  con- 
trary, a  little  reflection  would-  show  that 
the  good  effect  of  the  exit  of  water  in 
carrying  out  mud  and  sand  to  sea,  'is 
greater  or  less  in  proportion  to  cubical 
quantity  and  velocity. 

I  am  convinced  tfiat  there  are  a  great 
variety  of  cases  in  which  a  harbour 
might  be  very  greatly  improved  by  dig- 
ging out  a  portion  of  the  soil  which  lies 
between  high  and  low  water  neap  tides, 
and  throwing  it  upon  the  parts  over- 
flowed only  at  spring  tides;  an  influx  of 
water  into  the  harbour  would  thereby  be 
obtained  as  great  on  ev«ry  recurring  tide, 
as  now  takes  place  during  spring'  tides 
only ;  consequently  but  for  two  or  three, 
or  at  most  a  few  days,  once  a  fortnight. 

In  Portsmouth  Hu-bour  an  immense 
expanse  of  mudlands  is,  under  cureum- 
atances  which  render  the  water  which 
sometimes  covers  them,  of  little  use  in. 
cleansing  the  harbour;  whilst  bv  a  judi- 
cious application  of  this  idea,  however 
new  in  practice,  many  of  the  channels 
might  be  cleared  so  as  to  afford  very 
advantageous  improvements  with  a  view 
to  navigation  ;  at  the  same  time,  much 
of  the  mndland  lying  above  the  level  of 
high-water  neap  tides  might  be  raised  so 
as  to  become  useful  in  parts  where  Umd 
is  very  valuable.  By  due  attention  to 
this  idea  as  a  rule,  channels  mis^ht  be 
excavated  in  that  harbour,  so  as  that  the 
land  gained  would  overpay  the  expense 
of  the  improvement  of  the  harbour,  and 
of  obtaimng  thus  a  great  addition  of 
water  for  scouring  purposes. 

Although,  as  I  long  ago  stated,  what 
I  consider  would  be  the  greatest  im- 
provement of  Portsmouth  Harbour  by 
means  of  Langston  Harbour,  were  not 
to  be  executed,  yet  the  digsing  out  of 
channels  as  above  indicated  is  highly 
desirable  on  sanatary  accounts;  also, 
since  the  very  noisome  stench  with  which 
the  towns  of  Portsmouth  and  Portsea  are 
at  present  infested  arises  from  mudlands ; 
from  those  in  the  middle  of  the  harbour, 
as  well  as  from  those  near  the  shore ; ' 
upon  these  the  filth  of  the  towns  is  car- 
ried, and  either  left  before  low  water  to 


putrefy  in  stagnant  pools,  or  drying  upon 
the  mud. 

The  water  contained  at  this  port  in 
basins  or  canals,  made  for  various  useful 
purposes,  might  occasionally  be  in  part 
employed,  by  means  of  sluices,  to  scour 
out  at  low  wafer  any  channels  where 
filth  might  be  liable  to  accumulate. 

Indicaiiona  for  the  Improvement  of 
Harboure  and  Eivers, 

1.  Straightening  the  banks. 

2.  Procuring  efficient.  Instead  of  in- 
efficient backwater.  Efficiency  depend- 
ing on  quantity,  on  velocity,  on  depth, 
on  the  uniformity  of  the  action,  on  the 
length  of  time  that  the  action  is  conti- 
nued. This  is  to  be  done,  1st.  By  keep- 
ing up  a  head  of  water,  to  be  let  off 
through  sluices  at  low  water,  to  scour 
out  the  bottom  effectually ;  2nd.  By 
digging  out  soil  between  low  water  spring 
tides  and  high  water  neap  tides,  at  least, 
and  in  some  cases  high  water  spring 
tides,  depositing  the  sou  so  thrown  out 
either  in  raising  low  lands  or  in  raising 
the  land  between  high  water  neap  and 
high  water  spring  tides. 

3.  By  digging  out  shoals,  thereby 
preventing  under- water  eddies  and  loss 
of  power  in  the  bottom  current. 

4.  By  diverting  muddy  land  water 
streams  into  other  channels. 

5.  By  preventing  the  influx  of  silt 
from  the  sea. 


To  prevent  tite  muddy  water  of  rivers 
which  run  into  harbours  from  choking 
the  harbour,  there  should  be  a  space 
into  which  the  river  should  expand 
itself,  and  thereby  deposit  what  it  has 
brought  down.  From  that  space  the 
water  should  enter  the  harbour  from  the 
eurface  qjHj  ;  therefore,  that  space  or 
interior  harbour  should  be  dammed  up, 
and  be  entered  only  by  a  loch ;  but  this 
dam  should  be  furnished  with  msny 
sluices,  to  be  opened  so  as  to  increase 
the  velocity  of  the  reflux  out  of  the 
principal  or  outer  harbour  during  the 
time  tkat  the  water  is  still  high  ;  that  is, 
while  the  depth  of  water  acting  on 
obstructions  is  of  as  great  power  as  pos- 
sible. 


STBAMBRS'  8APBTT  RAPT. 

Sir, — In  your  Number  of  Saturday 
last  you  seem  disposed  to  award  to  your 
old  correspondent,  Mr.  Cumberland,  the 
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mept  of  ^Ting  invented  the  safety  raft 
of  which  Captain  Bullock  imagined  him- 
self tibe  inventor. 

t  think  on  reflection  that  you  will  see 
your  opinion  was  ratjier  hastily  pro- 
nouncea,  and  should  such  be  the  case, 
I  know  you  will  l>e  obliged  to  any 
correspondeQt  to  set  you  right.  Mr. 
Cumberland  proposed  in  1810,  before 
the  era  of  steam'  navigation^  ^o  make 
every  sailor's  bed  a  lire-preserver,  and 
in  case  of  need,  to  connect  several  of 
these  together,  and  form  a  raft.  Captain 
Bullock, 'in  the  lauer  part  of  1848,  or 
beginning  of  1849,  suggested  that  the 
bridges  of  steamers  used  for  communi- 
cating from  one  paddle-wheel  to  the 
other,  should  be  so  fitted  as  to  float  off 
their  barings  in  the  event  of  the  vessel 
foundering,  and  form  a  safety  raft 

Captun  Bullock  was  of  course  not 
aware  that  Captain  George  Smith,  the 
well  known  inventor  of  the  safety  pad- 
dle-box boats,  had  exhibited  at  Fbrts- 
mouth,  to  the  Lords  of  the  Admiralty, 
and  at  tiie  Polvtechnic  Institution  in 
1844,  a  model  of  a  safety  raft,  precisely 
similar  to  that  of  Captain  Bullock,  and 
at  the  time  proposed  that  the  bridges  of 
all  steamers  should  be  made  to  serve  the 
double  purpose  of  a  road  from  one  pad- 
dle-box to  another,  and  in  case  of  the 
vessel  going  down,  of  a  safety^ife  raft. 

Allowing  all  credit  for  proposing  the 
cork  beds  to  Mr.  Cumberland,  I  think 
we  shall  be  but  doing  justice  to  a  most 
excellent  and  ingeniooa  oflicer  in  award- 
ing the  merit  of  die  invention  of  the 
safety-bridge  raft  to  Captain  George 
Smith. 

I  am,  Sir,  yours,  &c. 

Palmam  ant  mkkuit  fbkat. 

April,  15,  1849. 


SPBCinCATIONS  OF  BNOLISH  PATKNT8  KN- 
aOLLBD  nUKINO  TRB  WBBK,  ENDING 
J  9th   of  APRIL. 

Panibl  Watnxt,  Wandsworth,  Barrey, 
distiller,  and  John  f  ambs  Wbntworth, 
of  the  same  place.  For  improvemenii  in 
machinerp  fir  driUvag  metalt  atul  other 
tu^Mtttnces.   Patent  dated  October  12, 1848. 

Where  hotes  have  to  be  bordl  in  rocks, 
or  in  large  masses  of  stone  or  metal  which 
cannot  be  readily  moved,  there  is  often  con- 
siderable diAcolty  experienced  in  so  fixing 
the  drilling  tool  as  to  obtain  the  necessary 
purchase.  To  obriate  such  difficulty  in  all 
cases  is  the  object  of  the  present  invention. 


A  rectfngolar  metal  frame  ii 
loosely  on  a  foot  by  a  screw  and  not,  which 
allows  it  to  turn  freely  in  any  directioo. 
and  it  is  furnished  at  top  with  a  screw, 
carrying  a  cironlar  disc,  which  is  also  free  fo 
revolve  thereon.  This  frame  is  maintained 
in  a  Tcrtical  or  horizontal  position  by  haring 
the  foot  and  disc  screwed  into  contact  with 
the  floor  and  ceiling,  or  to  the  two  sides  of 
a  chamber  or  mine.  A  block  of  metal  slides 
up  and  down  the  space  of  the  frame*  and  is 
fit^  with  damp  pieces  and  a  screw,  carry- 
ing at  one  end  a  socket-head,  and  at  the 
other  a  nut,  whereby  i^  may  be  maintained 
stationary  at  any  required  dutanoe  from  the 
foot  piece.  This  socket  carries  a  screw, 
having  a  hole  bored  in  its  head,  to  serve  as  a 
bearing  to  the  drill,  so  t)iat  it  may  be  made  to 
work  In  a  horizontal  or  vertical  line,  or  in  a 
direction  at  any  desired  angle  to  either  of 
them.  Hotion  Is  communicated  to  the 
drill  from  a  prime  faaover  in  the  onfinary 
manner. ' 

Claim. — ^The  mode  of  combining  the  parts 
before  'described  into  a  machine  for  driUmg 
metal  and  other  substances. 

Chablbs  Db  ^broub,  Arthor-ftree^ 
West,  City  of  London,  engineer.  ^^  tat. 
provemeniM  in  bridget,  girdergf  and  btaan» 
Patent  dated  October  12,  1848. 

The  improvements  sought  to  be  secured 
under  this  patent  consist — 

1.  Of  a  peculiar  mode  of  constructing 
compound  tension  bars  or  rods,  which  are 
intended  to  take  the  place  of  chains  in  sus- 
pension bridges ;  and, 

2.  Of  a  mode  of  constructing  girders, 
beams,  and  bridges. 

A  girder  bridge  is  described  by  the  paten- 
tee, in  which  the  compression  rod  is  repre- 
sented as  composed  of  a  series  of  tubea  of 
diiferent  diameters,  cast  with  flanges  aocu- 
ra^ly  fitted,  whereby  they  may  be  bolted 
together  into  a  curvilinear  line,  the  curve  of 
which  may  be  varied  according  to  circum- 
stances. The  end  tubes  are  made  with 
projecting  ribs,  to  which  flanges  are  attached, 
and  ther^y  supported  against  suitable  abut- 
ments of  masonry.  The  tension  rod  is 
composed  of  iron  or  steel  plates,  rii«ted 
together,  or  to  an  iron  plate,  and  made  to 
abut  against  the  lower  'ends  of  the  ithsCi 
which  are  attached  by  angle  irons  tt>  die 
edges  of  two  or  more  transverse  iroii  places, 
riveted  together  and  bolted  to  and  in  be- 
tween the  flanges  of  the  tubes,  while  the  top 
ends  of  the  struts  are  bent  over  the  joints  of 
the  tubes,  fit  rods  are  fastened  to  the  lowtr 
ends  of  the  sjtruts,  and  to  bolts  in  the  com- 
pression ro^s,  the  ends  of  which  are  sh^ifly 
eccentric  and  squared,  so  that  they  maj  m 
laid  hold  of  and  partially  turned  round  by 
spanners'  and  the  structure  tightened.    *T%m 
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roAdwaj  ip  connected  to  i^p  aides  hy  crofui 
beamsj  reaching  from  strvkt  to  ytrat,  com* 
poa^d  of  iron  plates  riVeted  togetber  and 
atrengtfiened  by  angle  iron. 

Instead  of  metal  tabes,  timber  bieuns 
may  be  used,  and  so  arranged  in  pairs, 
as  to  exhibit  onlj  oiie  joint  in  a  trans- 
Terse  section  throngh  any  part  of  it.  T^e 
stmts  and  tie  rods  ar?  snpporte4  at  suitable 
distances  by  a  series  of  plates,  consisting  of 
three  each,  which  are  bojited  to  the  two  ou^- 
flides  and  in  between  the  beams.  The  inside 
plate  in  eadi  series  is  made  longer  than  tho 
other  iwo,  and  takes  into  slots  in  the  trans- 
verse metal  plates  to  which  ii  is  attached  ,by 
rivets  and  angle  iron. 

'phe  tension  bars  are  composed  of  a  num- 
ber of  par^lel  steel  plates  bolted  together 
and  to  a  number  ,oi  iron  plates  rendered 
cbntinuous  by  lap  pieces  riveted  over  theif 
joints.  The  steel  pUies' are  arranged  so  a's 
to  brnk  joint,  and  the  iron  plates  are  made 
with  slots,  up  through  whicli  pass  ^  or 
saddle  pieces,,  that  res^  upon  the  tension 
rod,  and  have  the  vertical  supporting  rods 
connected"  to  their  lower'  extremities  bv 
double  joints.   "' 

The  tension  rod  mav  have  the  iron  plate 
cast  with  hollow  spaces  and  semicircular 
latersl  projections  at  those  p&rts  where  the 
steel  plates'  are  riveted  to  its  underside ;  or 
the  steel  plates  Way  be  united  to  pieceft  Hf 
angle  iron  bolted  to  each  side  of  the  Irin 
plate.  Or  the  iron  plate  may  b^  made  with 
a  cross  piece  at  1>ottom  in  the  shape  of  J_ ', 
to  whidi  the  steel  plates  are  riveted.  ' 

Cfot'fNs.'— 1.  The  application  of  tension 
bars  consisting  6f  pUtes  of  iron  or  steef ,  ojr 
^^luht  iron  iind  steel,  riveted  together,  ip 
and  lor  the  purposes  before  described.' 

it.  Tbe  general  arrangement  of  paits  be- 
fott  described  when  applied  fo  the  Oonstruc- 
tlon  of  l>ridges,  girdel's,  and  beams. 

Ajitbur  Dunn,  Dalston,  chemist.  J^ 
improvemenig  in  oBcettaininp  andinHieattng 
iJU  temperMre'  and  priitsure  of  fluidi. 
Patent  dated  October  ^2,  ld46.     '  ''^ 

*  This  invention  consists— 

^.  In  a  method  Of  so  combining  and 
applvlng  tlierinometri'ti  aj^paratus  and  efec- 
trfe  cufrehts'as  to  ascertain  and  indicate 
the  iemperature  and  pressure 'of  fluids  in 
vessels,  which  Is  stated  to  be  particularity 
applicable  to  steam  and  other  close  boileVs. 
'  2,  In  combining  el^ctrib  apparatus  wi£h 
steam'  Or  pressure  gauges,  so  as  to  indicate 
when  the  pressure  ef  the  fluid  arrives  at  a 
certain  determinate  point. 

1.  The  temperature  and  pressure-indi- 
caiini^  apparatus  Coiiiists'  6f  ti  glass  tube, 
bent  at  right  angles,  the  upper  or  vertical 
Hmb  oif  which  is^pported  in  tlie  top  of  tlie 
steam  bMler,  wt^  the  horiaotttid  limb '  is 


immersed  juft  beneath  thp  wa^er  line,  and 
curved  so  as  to  come  into  c^^tact  with  the 
sides.  T|ie  outside  of  the  tube  is  provided 
with  A  brancn,  into  which  afe  fitted  two 
gtass  pipes,  which,  together  wijtl^  the  branch, 
are  filled  with  mercury.  One  of  the  glass 
tubes  contains  an  iron  float,  armed  at  top 
with  a  platina  point,  j^  metal  standard 
attached  to,  but  insulated^  from  the  boiler, 
carries  at  ,top  a  slidine  piece  capable  of  ^eing 
adjusted  to  any  heiw  by  means  of  a  seft 
9crew.  A.  plate,  carrying  undemea^  a  platina 
point,  IS  supported  upon  an  arm  attached 
to,  but  insulated  from^  the  sliding  piecel 
The  sliding  piece  carries  a  )iorizpntal  lever, 
which  is  furnished  at  one  enid  with  a  platina 
poiiit,  which  rests  against  the  platina  point 
on  the  unc^erneath  side  of  the  plate,  while 
the  other  end  ia  connected  to  a  piece'  of 
wire  dipping  into  the  g}ass  tube,  and  ter- 
minating in  a  platina  point.  This  plate  if 
connected  by  wire  to  an  ordinary  telegrapb 
bell-ringing  apparatus,  whence  it  passes  to 
a  .iimee's  or  other  suitable  battery,  and  then 
to  the  branch  to  complete  the  electric  cir- 
cuit. The  length  of  the  wire  in  the  tube  is 
so  regulated  that  when  the  float  is  forced 
up  by  the  mercury  unt|^  it  arrives  at  the 
point  determined  for  the  working  pressure 
of" the  steam,  it  shall  compliete  the  circuit, 
b^  coming  Into  contact  with  the  wire, 
ahd  ring  the  bell. "  Wlien  the  float  passes 
the  working  point,  it  separates  the  platina 
point  of  the  lever  from  that  of  the  plate, 
ahd  tbiereby  breaks  the  cftcuit,  on  Which 
the  bell  ceates  ringing.  '  A  graduated  scali 
may  be  affixed  to  the  glass  tube  containing 
the  mercurf,  to  Indicate  the  temperature 
ofthe^nid. 

'  2.  ithe  apparatus  for  indicatiog  when  the 
pressure  br  the  steam  exceeds  A  certain 
deterniinate  point,  resembles  th^  preceding,  ■ 
with  the  exception  6f  the  Iron  float  and  gra- 
dnated  scale,  the  nse  of  wliich''  is  in  this 
case  dispensed  with.  '  ASvire,  armed  with 'ft 
platina  point,  is  siispended  in  a' glass  tube, 
and  connected  with  a  battery  and  ringing 
apparatus.and  with  the  mercury  in  the  branch 
to  complete  the  clrciut.  The  length  of  the 
wire  is  so  regulated  that  Ihe  platina  point 
may  be  Juat  above  the  part  to  which  the 
mercury  would  ascend  when  the  steam  is  at 
Its  safe  "working  presi^ ;  and,  cohseqnenUy, 
when  the  pressure  increases  and  the  meK 
bury  passes  that  deti^lnate  point,  it  comes 
into  contact  ^th  the  platiha  point,  and 
completes  the  'elettric  cnn'ent;  whereby  the 
bell  apparatus*^is  midc  to  ring.  Any  suit- 
able signal  apparabiB  may  be  substituted  for 
belts,  and' any  number  of  such  apparatuses 
employed,  placed  near  to  or  at  a  distance 
fh>m  the  boiler.  Tw6  or'  more  wires,'  tnsn- 
laM  flrom  each  other,  may  be  placed  in'  the 
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tube,  10  as  to  indicate  different  degrees  of 
pressure  of  the  fluid. 

Claims. — 1.  Tike  so  combining  and  apply- 
ing of  thermometric  and  electric  apparatus 
as  to  ascertain  and  indicate  the  temperature 
and  pressure  of  fluids. 

2.  The  combining  of  electric  apparatus 
with  steam  or  pressure  gauges,  to  ascertain 
the  pressure  of  fluids. 

John  Ashbt,  Carshalton,  Surrey,  miller. 
For  certain  improvtmetUainehanfing  grain 
and  dresHng  meal.  Patent  dated  October 
12,  1848. 

The  improvements  which  form  the  subject 
of  this  patent  have  reference, 

1.  To  the  machines  now  ordiuarUy  used 
for  cleansing  grain ;  and 

2.  To  the  application  of  an  exhausting  ap 
paratus  to  flour  and  meal-dressing  machines 

1.  The  improved  grain-cleansing  machine 
consists  of  a  cylinder  keyed  upon  a  vertical 
axle,  and  placed  within  a  fixed  cylinder, 
supported  in  a  cylindrical  case.  The  peri- 
pheries of  the  two  cylinders  are  composed 
of  a  number  of  angular  iron  bars,  held  toge- 
ther by  strips  of  interlaced  sheet  metal, 
placed  at  sufficient  distances  apart  so  as  not 
to  interfere  with  their  working  surfaces.  A 
receiving  case  is  attached  to  the  cylindrical 
case,  and  is  furnished  at  top  with  an  ex- 
hausting fan  wheel,  and  at  bottom  with  three 
apertures,  two  for  conducting  the  grain  and 
refuse  matters  into  separate  receptacles, 
and  one  for  the  admission  of  air.  The 
grain,  which  is  made  to  Isll  between  the 
inside  and  outside  peripheries  of  the  two 
cylinders,  has  the  smut,  &c.,  separated  from 
it  by  contact  with  these  two  ribbed  sarfaces, 
and  ground  to  powder.  Such  portion  of 
smut  as  does  not  escape  through  the  peri- 
phery of  the  fixed  cylinder,  is  conducted 
along  with  the  grain  by  a  shoot  (fitted 
with  a  cover,  to  prevent  the  passage  of  air 
into  the  interior  of  the  cylinder)  into  the 
receiver,  where  it  is  met  by  the  inflowing 
current  of  air  created  by  the  exhaustiog 
apparatus,  which  separates  the  refuse  mat- 
ters from  the  grain.  The  sixe  of  the  space 
inside  the  receiver,  in  which  the  partial 
▼acnum  is  to  be  created,  is  regulated  by  a 
hinged  partition  supported  just  above  the 
cover  of  the  shoot.  The  rate  of  admission 
of  air,  and  the  height  to  which  the  grain 
may  be  carried  by  it,  are  regulated  by  two 
partitions  hinged  to  the  bottom  of  the 
receiving  case,  behind  the  two  apertures 
respectively.  The  grain  and  smut  as  it  flows 
through  the  shoot  meets  with  the  current  of 
air,  which  carries  the  grahi  over  the  first 
small  partition,  when  it  is  intercepted  by 
the  second  partition,  and  made  to  ftll 
through  the  first  aperture  into  its  appro- 
priate reoeptaole,  while  the  r«fiise  matten, 


by  means  of.  their  inferior  gravity,  tut  car- 
ried over  the  second  small  partition,  and 
allowed  to  fall  through  the  second  aperture 
into  a  separate  receptacle. 

Instead  of  making  the  reodving  and 
cylindrical  cases  fixtures,  the  component 
parts  may  be  reduced,  and  the  whole  mad« 
movable,  to  suit  the  convenience  of  fanneri. 

2.  The  improved  flour  or  meal-dressiDg 
machine  consists  of  a  wire  gauze  cylinder, 
supported  upon  a  vertical  axle,  which  car- 
ries the  ordinary  distributing  brushes,  and 
the  whole  is  enclosed  in  a  fixed  cylinder 
provided  with  an  openiog  on  one  side.  To 
this  opening  a  vertical  tube  is  attached, 
which  carries  at  top  the  exhausting  Cam 
wheel.  The  flour  or  meal  to  be  deanaed  is 
fed  through  a^  hopper  to  the  distribnting 
brushes,  and  is,  by  their  centrifugal  action, 
driven  against  the  meshes  of  the  wire  piaxe 
cylinder,  through  which  it  and  the  air  enter- 
ing with  it  are  drawn  by  the  exhausting 
apparatus.  The  flour,  then  Areed  from  tbe 
centrifugal  action  of  the  brushes,  fklls  npon 
one  or  other  of  the  two  revolving  talkies 
provided  for  that  purpose,  according  aa  It  is 
"firsts"  or  "seconds,"  while  the  bnu 
falls  through  the  cylinder  into  a  suitable 
receptacle.  In  applying  these  improve- 
ments to  the  inclined  cylinder  meal-dreaaiag 
machine,  brushes  are  made  to  act  oa  the 
outside  against  the  spaces  between  the  avp- 
porting  rings  of  the  wire  gauze  cylinder,  to 
keep  the  meshes  free  and  open.  These 
brushes  are  attached  by  projecting  pieces  to 
a  rockmg  bar,  loosely  supported  in  suitable 
bearings,  to  allow  the  longitudinal  supfKUts 
of  the  cylinder  to  pass  underneath  them. 
A  traversing  motion  in  the  direction  of  tbe 
axle  of  the  cylinder  is  communicated  to  the 
rocking  bar  by  the  intervention  of  avit- 
able  gearing  from  the  revolving  main  abaft 
of  the  cylinder. 

Ciaime. — 1.  Covering  the  cylindera  of 
grain-deansing  machines  with  a  fabric  cowof 
posed  of  angular  iron  bari,  held  together  by 
strips  of  interlaced  sheet  metal,  and  set  at 
sufficient  distances  apart. 

2.  The  arrangement  for  regulating  tbe 
current  of  air  in  grain-cleansing  machinea, 

3.  The  application  to  flour  and  neal- 
dressing  machinea  of  an  exhanatin^  appsim- 
tus,  whereby  the  air  which  enters  Uie  dieea- 
ing  cylinder  or  boltiDg  cloth  with  the  floor 
or  meal  is  drawn  through  the  periphery. 

4.  Giving  a  traversing  motion,  in  the  fine 
of  the  dressing  cylinders'  axis,  to  the  exter- 
nal brushes. 

Elxab  Robison  Hanocock,  16,  Bsgesit- 
street,  London,  and  Rathmoyle  He«ae» 
Clneen's  County,  Ireland,  Ssq.  Ftr  eerimm 
improvements  in  mecMaiuem  tfpHemHa  im 
impelling  and /aeiHtaUng  ike  preigmUiam  ^f 
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veaelt  in  the  water,  ufkiek  improvemenii 

ar4  appKeabU  to  ioeomotive  engmet  for 
railway  and  other  similar  purpotee.  Patent 
dated  October  12,  1348. 
~  These  improTements  refer  to  a  particular 
deseription  of  rotary  engine  (known,  we 
believe,  as  Mactntoah'a  Engine),  and  to  the 
mode  of  connecting  it  with  the  driylng  parts 
of  machinery.  Tho  engine  referred  to  oon- 
•ista  of  a  three-iided  annnlna  or  cylinder, 
•tayed  by  spokea,  as  in  the  ease  of  a  wheel, 
and  keyed  upon  the'  centre  of  the  shaft.  A 
rectangular  block  of  metal,  which  senres  the 
office  of  a  piston,  is  permanently  attached 
to  these  three  sides;  and  it  has  bat  one 
rabbiag  svrikoe,  in  oonseqnence  of  its  being 
made  to  reToWe  along  with  the  cylinder  and 
main  shaft.  The  fourth  side  of  the  annnlas 
or  eylhider  is  closed  by  means  of  a  eircniar 
stationary  plate,  ground  to  lit  it,  and  cast 
with  rings  or  flanges  to  senre  as  a  bed  to  a 
SMtal  ring  which  coyers  the  joint  between 
the  anni^ns  and  the  fixed  plate,  and  to 
rstain  a  packing  of  hemp,  asbestos,  or  soft 
metal  in  its  place,  which  acts  as  a  kind  of 
stuffing-box  to  the  cylinder,  and  prevents 
the  escape  of  steam  beyond  the  piston. 
The  metal  rin|s;  and  packing  are  secured  in 
their  place  by  an  outside  ring  and  screw 
bolts,  so  that  the  degree  of  pressure  on  the 
face  of  the  piston  may  be  regulated  aocord- 
hig  to  cireuinstanoes.  The  eduction  and 
induction  ports,  valve-box,  and  reversing 
gear,  &e.,  wMch  in  their  general  construc- 
tion are  similar  to  those  that  aru  used  and 
well  known,  are  attached  to  the  fixed  circular 
plate,-  which  is  supported  by  braces  on  a 
atandard  fixed  to  a  framing.  The  steam  slides 
are  worked  by  a  cam  on  the  main  shaft ;  and 
the  paddle-wheels,  screw,  or  driving  wheels 
are  keyed' upon  ti^e  main  shaft,  with  which 
they  revolve,  and  consequently  with  the 
piston  and  eyUnder.  A  reciprocating  engine 
may  be  eonstructed  of  a  pair  of  these  cylin- 
ders, with  their  appurtenances,  attached  to« 
gether,  back  to  back,  and  keyed  npon  the 
lame  main  shaft.  The  pistons  are  set  at  right 
angles  to  each  other,  and  the  respective 
Bteam  valves  sre  worked  by  separ.ite  combi- 
nations of  springs  and  jointed  levers,  actua- 
ted by  cams  s<:t  at  right  anglea  to  each  other 
upon  the  main  shaft.  In  the  case  of  loco- 
motives, the  frame  to  which  the  standard  is 
attached  that  supports  the  fixed  circular 
plate  is  fastened  to  the  frame  of  the  Ciirriage, 
while  the  engjine  revolves  with  the  main 
ahaft  and  driving  wheels.  A  modification 
of  this  engine  is  described,  which  consists 
in  makiof;  the  periphery  of  the  annulas 
stationary,  instead  of  the  other  sida  or 
**  eircular  plate,"  with  such  other  arrange- 
ments of  details  as  this  alteration  would 
suggest. 


daime. — 1.  The  general  arrangement  of 
parts  which  constitutes  the  revolving  or 
rotary  engine  (as  improved.) 

2.  The  block  or  piston  fastened  perma- 
nently steam-tight  to  the  sides  of  the 
annolns  or  cylinder,  with  which  it  revolves 
(having  no  friction  on  three  of  its  faces)  as 
also  with  the  shaft  or  axle,  on  which  are 
keyed  the  paddle-wheels  or  screw  for  marine 
purposes,  or  the  driving  wheels  of  a  locomo- 
tive for  railway  or  common  roads. 

9.  The  stationary  dnmlar  plate  to  which 
are  attached  the  induction  and  eduction 
ports  and  steam  valve,  ^Bcc.,  and  which  is 
cast  with  rings  or  flanges  for  retaining  the 
metal  rings  and  packing  in  their  places. 

4.  The  peculiar  adaptation  of  this  engine 
to  locomotive  purposes,  in  which  it  is  per- 
manently attached  to  and  revolves  with  the 
driving  shaft  and  wheels,  and  requires  no 
external  additional  fulcrum  but  such  as  is 
supplied  by  the  action  of  the  running  wheels 
upon  the  rails  or  road. 

5.  The  means  of  adjusting  or  retaining 
the  metal  rings  and  the  packing  of  hemp, 
asbestos,  or  metal,  and  the  use  of  the  braces 
or  plates,  and  the  support  in  combination 
with  the  circahr  and  stationary  plate. 

John  Davie  Morris  Stirling,  Black 
Grange,  N.  B.,  Esq.  For  improvemente 
in  the  manufacture  of  iron  and  fnetallie 
compounds.  Patent  dated  October  12, 
1848. 

This  invention  relates  to  the  manufacture 
of  malleable  iron,  and  to  certain  combina- 
tions of  alloys  of  malleable  iron,  and  caat 
iron,  and  of  malleable  iron  or  cast  iron, 
or  malleable  and  cast  iron  with  other 
metals. 

1.  The  improvement  in  the  manufacture 
of  malleable  iron  consists  in  mixing  a  quan- 
tity of  scrap  iron  with  cast  iron  In  the  pro- 
portion of  one-twentieth  to  one- fifth  or  even 
a  fourth  part,  by  veight,  of  the  former  to 
the  latter,  whereby  the  refining  process  may 
be  wholly  or  partially  dispensed  with.  The 
malleable  scrap  iron  may  be  introduced  into 
hollows  in  the  bed  of  the  pig  furnace  con- 
taining the  cast  iron,  and  melted  with  it ; 
after  which  it  is  boiled  and  puddled,  or 
puddled  only  in  the  ordinary  manner.  Or, 
the  malleable,  scrap,  and  cast  iron  may  be 
melted  in  a  suitable  furnace,  and  then  run 
into  pigs  or  slabs,  or  into  a  puddling  furnace. 
Or,  the  scrap  may  be  heated  in  a  furnace, 
but  not  sufficiently  high  for  the  pieces  to 
stick  together,  and  the  melted  cast  iron  then 
run  into  it,  and  the  fusion  of  the  two  com- 
pleted. These  proportions  will,  of  course, 
have  to  be  varied  according  to  the  nature  of 
the  caat  iron.  The  quality  of  the  malleable 
iron  will  be  much  improved  by  n^ixing  with 
it  refined  inm  or  steel  scrap,  when  either  of 
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these  nutterialB  can  be  eaiilj  and  cheaply 
obtained. 

The  patentee  then  apecifiei  aeTeral  oom* 
biqations  of  malleable*  aerap,  and  cast  iron 
with  different  metals,  which  are  as  fQllows : — 

1.  ^  giyen  qnantity.  of  the  preceding 
combtpation  js  mixed  with  from  fiifth  to 
y^tfai  part  of  Its  weight  of  block  or  grain 
tin;  or, 

2.  With  j^h  part  of  iU  weight  of  sine, 
or  aqj  one  of  its  oxides  (bakmin  being 
preferred  Hot, 

3.  With  from^iivth  to  v^o^l^  P>^  <>f  its 
weigbt  of  C9pper  mixe^.with  one  pec  oe^f; 
of  the  black  oxide  of  manganese  of  com- 
merce. 

.  In  order  to  mix  the  zinc  with  the  iron, 
the  molten  metal  is  run  out  of  the  capola  or 
other  farnacCi  and  the  blast  pipe  closed. 
The  zinc  is  then  placed  upon  the  coke,  and, 
wheii  melted,  runs  through  it  and  combines 
with  the  iron  which  adheres  to  the  sides  of 


the  fiirnace.  The  proportion  of  zinc  to  iron 
should  be  between  4  and  7  of  the  former  to 
1  of  the  latter,  and  may  be  employed  when 
mixed  with  «  small  quantity  of  lead  to  pre- 
vent its  heatiAg,  for  bejurings,  &«.    And 

Lastly,  lljie  patentee,  propoaps  to  manu- 
facture a  subfltitateforgtud,  which  he  terms 
'*  British  Gold,"  by  nuxlng  1  part  of  the 
zinc  .alloy  .pftroniirith^  4  parts  of  copper 
and  manganeie ;  and  a  substitute  tor  silTer, 
ijij  mvfiof  6  P>arts  al  die  zino  alloy  of  iron 
with  2  of  nicV[el  and  10  of  copper. 

The  combii^atini  o^  ^PPf^  u^  manga- 
nese is.  effecto^j  by  pladt^  them  in  a  cruid- 
.  ifie  porered  with  a  suitable  flux,  and  apply- 
ing heat  until,  the^  fuse,  the  proportion  ct 
m.anganese  to  copper  ihoiUd  be  from  one  to 
twoper  cent  ,  , 

,  [The  pateortee^makes  n*o  claim  to  any  of 
the  various  processes  and  combinations  de- 
scribed in  his  specification,  j 
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Gaspard  B^anUt,  of  Little  Gray'i-inn-lane,  Mid- 
dlvsex,  QiachiniMt,  for  improvements  in  the  con- 
struction of  the  bearings  of  railway  engines,  and 
railway  and  other  carriages  now  in  use.  April  IS ; 
•Ix  months. 

James  Childs,  of  Earl's-court  Road,  Old  Bromp- 
ton,  MlddiesejCf  wax  bleacher,  fur  improvements  iu 
the  manufscture  of  candles,  night  lights,  and  can- 
dle lamps.    April  16;  sIk  months. 

Thomas  Cocksey.  of  Little  liolton.  Laacaster» 
miUwr^bt,  and  garnet  Nightingale,  of  Brightines, 
of  the  said  county,  bleacher,  for  certain  machinery 
to  facilitate  the  washing  and  cleansing  of  cotton 
and  othe^  fabrics,  which  machinery  is  applicable  to 
certain  operations  in  bleaching,  dyeing,  printing, 
.and  sizing  warps  and  picca  goods.  April  16 ;  six 
months. 

Louis  Prosper  Nicolas  Duval  Piron,  engineer,  of 
Paris,  for  certain  improvements  in  tubes,  pipes, 
flags,  kerbs  for  pavement  and  tram  roads.  April 
10:  six  months. 

Ciiarloi  Shepherd,  of  Lcadenhall  street,  London, 
chron'»meter  maker,  for  certain  improvements  in 
working  clocks  and  other  time  keepers,  telegraphs, 
and  machinery  by  electricity.  Aprit  la  ;  six 
months. 

Robert  Clcgg,  Joseph  Henderson,  and  James 
Calvert,  of  Blaclcbuni,  LancasteV,  manufacturers, 
for  certain  improvements  in  looms  for  weaving. 
April  16;  six  months. 

John  Ruthven,  engineer,  Edinburgh.  ScotUod, 
Cor  improvements  in  preserving  lives  and  property 
from  water  aiid  lire,  and  in  producing  pressure  for 
various  useful  purposes.    April  16;  six  mouths. 

Wnilam  Henry  Phillips,  of  York-terrace,  Cam- 
bcrwell  New  Road,  Surrey,  engineer,  for  iutprove- 
meuis«  in  extinguishing  tire,  iu  the  pre{»aration  of 
maierial*  lo  be  used  for  that  purpose,  and  improve- 
ments tu  ashist  iu  saving  life  and  property.  April 
16;  six  months. 

William  Little,  of  the  Strand,  for  Improvements 
in  the  manufacture  of  materials  for  lubricating 
machiuery.     April  16;  six  months. 

Wlljliiiu  Edward  Newton,  of  Chancerv-lane,  civil 
engineer,  for  improvements  in  machinery  for  the 


maottftttture  of  net  Isca  or  other  ilmilar  fabrics 
April  16 ;  six  months. 

YTilliam  Hyde  Knapp,  of  Lobg-Iane,  Borongh  of 
Southwark,  chemist,  for  improvements  in  pre- 
paring wood  fbr  the  purposes  of  n  latches  and  fire- 
wood.   April  17;  sit  mouths. 

Thomas  N(ch«las  Greening,  of  \h  h  firm  of  Messrs. 
Burdekins  and  Greenipg,  of  Sheni(\ld.  cutlery  ma- 
nufacturers, for  improve inents  In  ki^ives  and  forks. 
April  17;  sbc  months. 

Alexander  Aaiott,  of  Lenton  Works,  Notting- 
ham, ttleachfir,  ^r  improvements  in  apparatus  foe 
a^ertaiqing  an(|  for  marking  or  r^gi  stering  the  force 
or  pressure  of  Wind,  of  water,  and  of  sleam ;  the 
weight  of  |;ood8  or  substaneea,  and  the  velocity  of 
carriages;  nUoin  apparatus  for  asceffUinlng,  under 
certain  circumstances,  tl>e  leqjg^th  '^f  time  elapsetl 
after  carriage^  have  passed  any  giviinuJaro.&nd  for 
enabling  the  ttlaceor  direction  of  fl((atiiig  bodies  to 
be  ascertaine*!.    April  17;  six  months. 

George  Repiington,  of  Wazkwprtlt,  Northumber- 
land, civil  engineer,  for  ccrtaia  Inuirovementk  in 
locomotive,  /narinc,  and  stationary  Heara  eoginrt. 
and  in  hyd  /aulio  and  paeumatl(!'  engines.  April 
17  {  sixmoi^ihs. 

William  £dward  Newton,  of  Clianoery-Kane,  civil 
engineer,  Uor  improvements  in  filers  or  sleani 
generators.'  (Being  a  communication. )  April!/; 
six  monthjB. 

Henry  Bessemer,  of  Baxter-hottf«.  Middlesex, 
for  improvements  in  the  metho()a  of  extnctiaj( 
sacchariiM  juices  .from  the  sug^  fai>e,  and  in  the 
manufaf  .ture  of  sugar,  as  also  in  t3ie  machinery  or 
apparat&s  employed  therein.  April  17;  six  months. 

John  Ormerod,  of  Holt  Holme  idUU  near  Nev- 
churcU,  Lancaster,  spinner,  for  iinprovemenu  in 
cardini;  cotton,  and  other  fibrous  substances.  Ap:ii 
Id;  s/x  months. 

Rqbert  Gordon,  of  Heaton  Norri.i,  Lanca>tcr, 
engineer,  for  certain  imitrovements  ioi  the  veniild- 
tion  of  mines.    April  19;  six  months. 

T/.B.  This  patent  was  not  sealed  till  the  I9lh 
but  bears  date  the  4ih  of  April,  inf.tan^  peruijdef 
of  the  Lord  Chancellor,  being  opposed  at  the  Great 
8;ai. 
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Vela 

theRe- 

gUttr.        ^prietors'  Karnes.  Addresiei.  Subjeot  of  Deifgo. 

IMS     William  Cook Regent-ttreet  „,^ «...  TraniTerse  or  cross  connoo- 

tora  to  invartod  double  C 
springs  and  others. 

1844  Alaxaader  Spain   .««..  Vauxliall  Foundry,  Liyerpool ...  Hydrint  oi  water  valve. 

1845  Alayandar  Robertson...  OubUn »...  Qma  elastic  breast  reliever. 

18M     Henry  Thompwrn   ^.^  Long  Acre Taw  for  metallio  Jdnts. 

1847  J.  J.  Welch  and  J.  8.  ^ 

Margetson ........ ......  Cheapaide  «.».« Elastic  aerial  stock  or  tie. 

1848  W.ArkeU  and  W.  Jack-  >     r 

son Cheltenhain ^„^  9oie  eaciiage  framing. 

1849  WUIlam  Gent  ...^......  Bennett's  HUl,  Birmingharti....  The  Genilnl  coat. 

1860     Jo«ei»h  Wilson  &  C.  P. 

Woodiin Htin  ..^...m.... m.»...m.m.»m  Double  stench  trap. 

1881      Homy  Alexander  Bo- 

dien..................^....  Pentonvllle  m«......m.m.m..........  False  bottotn  and   tube   for 

flowet-^ote. 
1852     George   Forrester  and 

Co Liverpool «. Parts  of  a  hydrant. 


^htttidtmmUi* 


CUTTAMIIPERCHA 


Wharf  Road,  City  iRoad,  London, 

TT  cannot  now  be  doubted  even  by  the  most  sceptical,  but  that  GUTTA  PllRCHA  must  hencerorward 
•^  be  regarded  as  one  of  the  blessings  of  a  gracious  Providence,  inasmuch  as  it  alTords  a  sure  and  certain 
protection  ft-om  cold  and  damp  feet,  and  thus  tends  to  protect  the  body  from  disease  and  premature  death. 
GutU  Peroha  Seles  keep  the  feet  WARM  IN  COLD,  AND  DRY  IN  WET  WEATHER.  They  are  much 
more  durable  than  leather,  and  also  cheaper.  These  soles  may  be  steeped  for  months  too£thkr  in  cold 
water,  and  when  taken  out  will  be  found  as  firm  and  dry  as  when  first  put  in. 

Gtitt^  Percha  Tubing^ 

Being  so  extraordinary  a  conductor  of  sound,  is  used  as  speaking  tubes  in  mines,  manufactories,  hotels, 
warehooaes.  Sec.  Thia  tubing  may  also  be  applied  in  Churches  and  Chapels,  for  the  purpose  of  enabling 
deaf  persons  to  listen  to  the  sermvQ*  &c.  For  conveying  messages  from  one  room  tu  another,  or  from  the 
mast-head  to  the  deck  of  a  vessel,  it  is  invaluable.  For  greater  distances  the  newly-Invented  Electric 
Telegraph  Wire  covered  with  Gutta  Percha  is  strongly  recommended. 

MiU  Bands. 

The  increasing  demand  for  the  Gutta  Percha  strapping  for  driving-bands,  lathe-straps,  &c.,  fully  Justifies 
the  strong  recommendations  they  have  everywhere  receWed. 

Gutta  Percha  Pump  Backets,  Clacks,  Arc. 

Few  applications  of  Gutta  Percha  appear  likely  to  be  of  such  extensive  lue  to  manufacturers,  engine<r9, 
ftC  aa  the  substitution  of  it  for  leather  in  pump  buckets,  valves,  &c.  These  buckets  can  be  had  of  any 
aize  or  thickness  without  sxak  oa  joint  ;  and  as  evld  water  will  never  soften  Mem,  they  seldom  need  any 
repair. 

Gatta  Percha  Picture  Frames. 

The  Gutta  Percba  Company  having  suppUed  HER  Mi^JESTY  TH^  QUE^N  with  several  elaborate 
Gutta  Percha  Picture  Frames  for  Buckingham  Palace,  ^hich  have  been  highly  approved  by  the  Royal 
Family,  fully  anticipate  a  great  demand  for  frames  from  the  nobility  throughout  the  country.  In  oidcr 
that  the  picture-frame  makers  may  not  be  injured,  the  Company  will  supply  the  trade  with  the  moulding 8, 
corner  and  centre  pieces,  &c,  and  allow  them  to  maxx  up  the  frames.  Pattern  books  for  the  trade  are  now 
ready. 

Gutta  Percha  soles,  solution,  inkstands,  card-trays,  medallions,  picture-frames,  brackets,  mouldings, 
irfndow-bliud  cord,  soap-dishes,  tap-ferrules,  cornices,  vasts,  fire-bucketa,  bowls,  pen-trays,  stethoscopes, 
thin  lining,  thread,  flower-pots,  ear-trumpets,  &c.,  &c.,  manufactured  at  the  Company's  Woikti  Whaxf- 
road,  City-road,  Ziondon;  and  sold  by  their  Wholesale  dealers  in  town  or  country. 
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BR00MAN*8  PAT8NT  IICPEOYSMBMTS  IN  TBI  If  ANVrAOTaEB  OF  HIMOfel. 
OOMMUNICATBD  FROM  ABROAD. 

(Patent  dated  2  Nov.,  1848,    Specification  eniolled  April  V,  1849.) 


In  the  manufacture  of  hinges  from 
folded  plates  of  metal,  the  different  pro- 
cesses of  folding,  cutting  out,  and  boring 
or  punching  the  holes  for  the  screws  and 
rivets,  have  been  hitherto  accomplished 
more  or  less  by  hand,  and  each  of  these 
processes  has  been  performed  as  a  dis- 
tinct and  separate  act.  Now,  the  im* 
provements  which  constitute  the  present 
mvention,  consist  in  eflecting  by  means 
of  the  machinery  or  apparatus  repre- 
sented in  the  figures,  and  afterwards 
described,  these  different  operations  at 
one  and  the  same  time,  or,  at  least,  so 
nearly  so,  that  the  intervals  of  time  be- 
tween them  are  so  small  that  they  need  not 
be  taken  practically  into  account.  Figs. 
ly  2,  3,  and  4  represent  different  views  of 
this  machinery  or  apparatus.  Fig.  I  is 
a  general  plan,  with  some  oT  the  upper 
parts  removed,  which  are  shown  in  the 
other  flgs.  Fig.  2  ia  a  part  side  eleva- 
tion ;  and  figs.  3  and  4  are  transverse  ele- 
vations on  tie  lines  a  6,  and  c  d,  of  fig.  1. 

A,  is  the  main  driving  shaft  of  the 
machine,  which  is  put  in  motion  by 
gearing  from  the  shaft,  B,  of  some 
prime  mover.  A^  and  A'  are  two  shafts, 
which  are  connected  with  the  bhafc.  A, 
by  bevel  gearing,  A',  A',  and  carry  two 
pairs  of  cams,  1 1  and  MM,  which  give 
an  alternating  motion  to  the  rods,  L  L 


and  X  X,  at  every  revolution  made  by 
the  shafts,  A^  and  A'.     G  and  R  are 


other  two  cams,  the  former  of  which  ii 
affixed  to  a  shaft,  GS  which  is  driven  b/ 
intermediate  gearing,  G*  G',  from  the 
shaft,  A^,  and  the  latter  to  the  shaft,  A. 
The  uses  of  these  different  cams  will 
be  presently  explained.  C  C  are  two 
bands  or  strips  of  metal,  out  of  which 
the  hinges  are  to  be  formed ;  thev  are 
held  in  their  places  by  grips,  1)D, 
which  are  affixed  to  a  sliding  bar,  F, 
which  hi  acted  upon  b^  the  cam,  6. 
As  the  bar,  F,  recedes  from  the  centre 
of  the  machine,  the  grips,  D  D,  glide 
easily  over  the  strips  of  metal,  C  C, 
so  as  not  to  alter  their  position ;  but  the 
return  movement  of  the  har,  F,  causes 
the  grips  to  catch  the  strips,  C  Q  and 
make  them  advance  towards  the  centre 
of  the  machine.  The  instant  this  is 
accomplished,  the  cams,  I  I,  cause  the 
rods,  XX,  which  carry  at  their  inner 
ends  cutters,  N  N,  and  punches,  H  H, 
to  press  np  against  the  strips  of  metal  ; 
the  cutters,  N  N,  cut  off  two  pieces,  one 
from  each  strip ;  each  of  which  pieces  is 
sufficient  to  form  one  half  of  a  hinge. 
The  punches,  U  H,  at  the  same  timr, 
come  upon  the  strips,  and  cut  oat  the 
slots  or  mortices  in  both  halves  of  the 
hinge  (the  punches  on  one  side  of  thr 
machine  being  exactly  the  reverse  of 
those  on  the  other  side,  as  will  be  under- 
stood from  the  next  part  of  the  process). 
The  two  halves  of  the  hinge  cut  off  fn^iff 
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tbe  0tripS|  CC»  having  been,  previously 
panched  out  as  desoriW,  occupy  a  poii- 
tidn  immediately  in  front  of  the  draw  or 
compressing  plates,  O  O ;  the  cams,  M  M, 
make  the  rods,  LL,  push  the  two  halves 
of  the  hinge  through  the  draw  plates 
(in  which  state  they  are  in  a  Y  form,  as 
represented  in  the  plan,  fig.  1,)  till  they 
iBlarloek  the  one  into  tbe  other;  the 
spaees  in  the  one  hulf  being  opposite  to 
the  solid  pieces  of  the  other.  When  so 
interlocked,  tbe  cam,  O,  acting  upon  the 
leTer,  U,  causes  the  grip,  T,  to  push  a 
wire,  T',  down  through  a  hole,  t,  into 
tbe  interlocked  halves  of  tbe  hinge.  The 
cam,  R,  then  makes  the  matrix,  Q,  to 
advance  towards  a  reverse  matrix,  P, 
with  the  partially  formed  hinse  between 
them,  by  which  latter  action  Uie  hinge  is 
pressed  into  its  completo  form,  and 
tbe  mire,  T',  which  forms  the  axis  of 
the  hinge  is  cut  off.  The  eounterpoisd 
upon  the  end  of  the  IcTer,  U,  causes  the 
grip,  T,  to  slide  upon  the  wire,  T*,  so 
that  it  may  take  a  fresh  hold  for  the  next 
repetition  of  the  operation.  The  catch, 
S,  which  is  affixed  to  the  upright  fram« 
in/c,  holds  the  wire  during  the  sliding  up 
of  the  grip,  T.  The  withdrawing  of 
the  naatrix^  A,  allows  the  hinge  to  fall  in 
nearly  a  complete  state  from  the  machine — 
all  that  remains  to  be  done  being  a  little 
dreacing  with  the  file.  The  holds  for  the 
astews  and  rivets  may  he  punched  out,  at 
tbe  same  time  as  the  joints  of  the  hinge 
itself  are  being  punched  ovt  by  the 
punches,  HH. 

Ckdm.  —  The  peculiar  arrangement 
asftd  constrvction  of  means  constituting 
the  Improved  machinery  or  apparatus 
before  described,  whereby  tbe  different 
operations  In  the  manufacture  of  folded 
plate  hinges  are  performed  simulta* 
neoualy,  or  as  nearly  so  as  may  be. 


MBlfOia  or  JAMXS  WOLFBMDSN^   OV 
HOLUMWOOD. 

Bvoley,  Apiil  21, 1849. 

Sir« — I  eaelose  a  short  sketch  of  the 
life  of  on«  of  the  most  noted  Matbema- 
tieians  oi  Uie  Lancashire  SchooL  If 
yea  oonsider  it  worthy  a  place  in  your 
ooliimns  I  shall  feel  much  obhged  by  an 
early  insertion .       Youia  respectful  1  y , 

Thomas  Wilkinsok. 
Mewutir, 

Jame«  Wolfenden,  the  subject  of  the 
present  notice,  was  born  at  Hotlinwodd, 


near  Manchester,  on  the  22nd  day  of 
June,  1764.  His  father,  John  Wol- 
fendcn,  was  a  native  of  HIgginshaw, 
near  Royton  ;  but  having  married  Mary 
Simister,  of  Holltnwood,  he  went  to  re- 
side there,  and  followed  hand- loom 
wearing  as  an  occupation.  Before  James 
had  completed  his  sixth  year  his  mother 
died,  upon  whidh  his  father  removed  to 
HIgginshaw,  and  shortly  afterwards  to 
Chapel  Croft,  in  Oldham.  While  residing 
here,  a  journeyman  hatter  taught  young 
Wolfendeti  the  letters  of  the  alphabet, 
and  though  the  name  othh  fifst  instruc- 
tor had  escaped  his  memory,  he  ever 
remembered  his  services  with  feelings 
of  gratitude.  He  remained  only  a  short 
time  at  Oldham,  being  again  removed 
to  Hollinwood,  where  he  resided  with 
his  ffrandfather  in  a  secluded  cottage, 
thatched  with  straw,  and  known  by  the 
name  of  the  <*  Willows,"  from  its  being 
surrounded  by  large  trees  of  that  de- 
scription. About  wis  time  he  was  sent 
to  a  dav-sohool  In  the  neighbourhood, 
but  the  bobbin-wheel  and  the  loom  being 
considered  much  more  profitable  em- 
ployments thad  learning  to  read,  he  was 
taken  atray  after  one  week's  attendance, 
and  the  sum  of  three  halfpence  defrayed 
the  expenses  of  his  scholastic  education. 
These  deficiencies,  however,  were  fn 
some  degree  supplied  by  the  assiduity 
of  his  grandfkiher,  who  took  advantage 
<lf  the  intervals  of  leisure  after  the  day's 
weaving  was  concluded,  to  instruct  him 
in  reading,  writing,  and  arithmetic. 
Prom  this  stage  Mr.  Woifenden  may  be 
stAd  to  be  Melf-taught,  if  we  except  some 
occasional  assistance  he  received  from 
Mr.  Jercmtah  Ainswofth,  a  well  knowit 
mathematician,  then  resident  iiear  Hol- 
linwood. Though  his  days  were  occu- 
pied at  the  loom,  he  spent  most  of  his 
leisure  hours  in  reading  all  the  works  on 
science  he  could  procure  in  that,  then, 
thinly  populated  neighbourhood,  so  that 
by  the  time  he  arrived  at  manhood  he . 
was  well  acquainted  with  most  of  the 
principal  writers  on  physical  and  mathe- 
matical subjects,  and  had  made  the  works 
of  Euclid,  Newton,  Simpson,  and  Emer- 
son, his  particular  study.  Simpson's 
Select  Exereises,  he  often  maintained, 
was  "worth  its  weight  in  gold;"  his 
Fiuxione  ever keptits  place  as  a  favourite 
book ;  and  Newton*  s  Method  of  Prime 
and  Ulitmaie  Ratios,  forms  the  basis 
of  many  of  his  most  curious  and  difficult 
s2 
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investigations.     At  the  age  of  twenty* 
eight  he   married    a  Miss   Ray  nor,  of 
Hollinwood,  who  died  within  two  years, 
leaving  him  one  son,  the  present  Mr. 
John  Wolfenden,  and  he  never  married 
again.    In  his  old  age,  when  adverting 
to  these  subjects,  he  frequently  amused 
his  friends,  by  relating,  that  when  the 
marriage  fees  were  paid,    their  whole 
stock  of  money  amounted  to  one  shilling, 
"to  set  up  house  and  begin  the  world 
with;*'  but,    notwithstanding   the    low 
state  of  their  exchequer,  he  took  a  house, 
which  he  occupied,   until  he    had  at- 
tended and  paid  rent  at  more  than  a 
hundred    half-yearly    rent-days.      Mr. 
Wolfenden's  ardour  for  the  acquisition 
of  knowledge,  however,  suffered  no  di- 
minution, and  his  first  contributions  to 
the  mathematical  periodicals  appear  in 
Burrow's  Diary  for  1781,   where    he 
answers  Qaes.  64-5,  and  proposes  Ques. 
71.*    The  last  question  was  solved  by 
Mr.  Ainsworth,  with  the  assistance  of 
the  Conic  Sections,  and  the  proposer  is 
said,  by  the  editor,  to  have  given  "  a 
very  elegant  solution,  deduced  from  the 
Doctrine  of  Prime  and  Ultimate  ratios.*' 
Mr.  Wolfenden  appears  not  to  have  been 
quite  satisfied  with  this  summary  dis- 
posal of  his  favourite  method  of  investi- 
gation, and  the  proposal  of  Ques.  87, 
concluded  his    correspondence    to  that 
work.    This  question  was  afterwards  re- 
proposed,    as    No.  136,    in    Whiting* 4 
Mathematical  Delights,   to  which  Uie 
proposer's  solution  by  means  of  **  ulti- 
mate ratios,"  is  the  only  one  printed; 
and  he  also  re-proposed  the  former  one, 
under  the   signature  "Senex,"  as  No. 
400,  in  the  Gentleman's  Mathematical 
Companion,  which  called  forth  the  able 
and  profound  geometrical  investigation 
by    Mr.  Jlutterworth,  contained  in  pp. 
764^0  of  the  Companion  for  1818.     He 
next  appears  in  the  Gentleman* s  Diary 
for  1783f   ^rhere  the  solution  to  Ques. 
40 J,  and  the  proposal  of  Ques.  506  suf- 
ficiently evince  his  proficiency  in  geome- 
trical investigation.     To  Whiting's  Ma- 
thematicafi  Geomstrieal,  and  Philoso- 
phlciil  Dtiights,    he    also    contributed 
several  curious  and  difficult  questions, 
which  may  be  seen  in  Articles  17  and 


*  "  Git«rL  tbe  bate  and  yertical  angle  of  a  plane 
tjtan>;tD4  to  r'>n struct  it,  when  the  rectangle  under 
\hii  Wilt  liitLr[(<ig  the  vertical  angle,  and  the  dir- 
Ntvqh  6f  iliET  lidei  is  the  greatest  possible." 
3nrts»^*  DUt^,  page  SO,  A.  D.  1781. 


20  of  that  w.ork:  it  will  be  observed,  he 
here  employs  his  favourite  method  in 
the  solution  of  Questions  136-7.  In 
1797  the  first  number  of  the  StudeM 
was  published  by  his  talented  friend  and 
pupil  Mr.  William  Hilton;  and  Mr. 
Wolfenden  appears  as  the  proposer  of 
the  16th,  and  Prise  Questions.  He  wii 
very  liberal  in  his  conuribntioDS  to  the 
second  Number  of  this  work,  which  was 
contrary  to  his  usual  praetiee ;  bat  the 
reason  may  be  found  in  his  partiality  for 
its  conductor ;  the  only  solution  to  the 
Prize  Question  was  furnished  by  him- 
self. To  the  third  Number  he  contributed 
Props.  35,  6,  7,  8,  9,  of  the  well-known 
and  valuable  *'  Modern  Geometry,"  ai 
also  solutions  to  the  36th  and  87th  qoet- 
tions.  The  first  of  these  is  the  Prise  io 
the  Ladies'  Diary  for  1791,  and  was  re- 

?ropo6ed  on  account  of  the  solution  bj 
iieut  Mudge  not  appearing  satisfactory; 
the  second  question  is  the  25  th,  in  Bwr* 
row's  Diary  for  1777,  which  was  an- 
swered by  the  editor  in  1779 ;  '*  but,  as 
that  answer  is  false  in  principle,  the 
question  was  re-proposed  with  a  view  to 
have  the  error  pointed  out,  and  a  true 
solution  given  to  the  problem."  Flaz- 
ional  solutions  were  given  to  this  question 
in  the  Student,  by  Laputiensis  and  Mr. 
Wright;  but  the  proposer's,  by  the 
method  of  limits,  is  tne  only  one  printed. 
The  53rd,  72nd,  and  73rd  questions  m 
this  work  were  proposed  by  him,  to  the 
first  only  of  which  were  solutions  given. 
The  last  question  was  re-proposed  as  die 
Prize  in  the  first  number  of  the  Maiht' 
matical  Atsociate,  and  was  ably  an- 
swered by  Mr.  Jones,  Professor  Gill, 
and  Dr.  Rutherford.  Some  able  solu- 
tions were  furnished  by  Mr.  Wolfendeo 
to  the  fourth  number  of  the  Student! 
and  it  has  been  stated,  that  the  dread  of 
a  dispute  between  himself  and  some  of 
the  other  contributors  respecting  the 
73rd  question  led  to  the  discontinuance 
of  the  work.  His  correspondence  to  the 
Oentleman*s  Mathematical  CompanioM 
has  already  been  noticed  in  pp.  401-2, 
and  467,  vol.  xlviii.  of  this  Magaiine, 
so  that  little  need  be  added  here  on  the 
subject.  It  may,  however,  be  stated, 
that  several  mannscript  solutions  to  ques- 
tions in  that  work  are  still  in  exisfenee, 
which,  together  with  those  printed,  folly 
prove  him  to  have  been  considerably  in 
advance  of  most  mathematicians  of  his 
time  in  mechanics  and  physical  science. 
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He  was  repeatedly  solicited  to  contribate 
to  LehouTVLt  Mathematical  Repository, 
but  he  does  not  appear  to  have  done 
more,  in  his  own  name,  than  propose 
Qoes.  153  in  the  first  series  of  this  ex- 
tensive and  valuable  work.  Altogether 
bis  contributions  to  the  periodicals  ex- 
lend  over  a  period  of  nearly  sixty  years, 
and  though  he  was  far  from  being  so 
extensive  a  correspondent  as  Butter- 
worthy  there  is  scarcely  a  work  of  this 
description  but  had,  at  one  time  or 
other,  either  publicly  or  privately,  a 
share  of  his  support,  and  that  generally 
in  questions  of  tne  highest  order  of  dif- 
ficulty. About  1794  he  became  a  mem- 
ber of  the  Oldham  Mathematical  and 
Philosophical  Society,  which,  from  the 
number  of  able  geometers  it  has  pro- 
duced, may  not  unaptly  be  termed  the 
ZoMcashire  School,  Ainsworth,  Taylor, 
Mabbot,  Hilton,  Fletcher,  Wolfenden, 
Butterworth,  Kay,  &c.,  are  names  which 
need  only  be  enumerated  to  prove  the 
importance  and  respectability  of  the  as- 
sociation ;  and  it  may  be  added,  that  the 
▼ieinity  at  present  contains  some 

'*  Worthy  scioni  of  most  worthy  lires/' 

who  only  require  a  proper  channel 
through  which  to  aid  the  reviving  spirit 
of  the  ancient  geometry.  ' 

During  the  period  just  reviewed,  Mr. 
Wolfenden  enjoyed  the  correspondence 
of  most  of  the  leading  characters  of  the 
day.  Professors  Bonnyoastle  and  Lowry 
are  said  to  have  vbited  him  in  his  seelu- 
sioD,  and  to  have  expressed  themselves 
much  gratified  wiUi  nis  instructive  and 
interesting  conversation ;  and  it  may  be 
gathered  from  the  following  extracts 
from  various  letters  addressed  to  him, 
bow  high  he  ranked  in  the  estimation  of 
the  talented  writers.  It  is  much  to  be 
regretted  that  these  few  are  the  only  re- 
maani  of  an  extensive  collection,  the  rest 
baviog  been  used  by  a  grand-daughter 
to  "wrap  sweetmeats  in." 

No.  I. 

London,  Sept.  2Ut,  1795. 
Sir,— 'As  I  am  now  in  a  distant  part  of 
the  ooantry,  I  coald  wish  to  commence  a 
ngiilar  correapondenoe  with  yoa,  aa  it  would 
be  a  means  of  informing  me  how  the  rest  of 
my  friends  are,  and  to  me  a  oonstant  scarce 
of  pleasure  and  instmctioD.  The  day  after 
my  arrival  here,  I  introduced  myself  to  Mr. 
'Whiting;— a  very  modest  and  agreeable 
man  he  is.    I  dined  with  him  the  Sunday 


following.  He  has  received  a  solution  to 
that  question  of  mine  in  the  Delighte  from 
Mr.  Lowry.  I  found  Mr.  Griffiths  a  few 
days  after  ;  be  is  with  Mr.  Lackington,  the 
greatest  bookseller  in  London.  I  waa  soon 
after  admitted  a  member  of  a  mathematical 
aociety  conaisting  of  upwards  of  siity  mem- 
bers      Mr.  Sanderson,  Isaac  Dolby, 

Mr.  Whiting,  Hampahire,  Edwards,  Bick- 
ford,  Griffiths,  &e.»  are  all  membera  among 
whom  I  meet  with  a  friendly  reception. 
Moat  of  these  gentlemen  remember  you,  but 
thought  such  a  person  a«  you  never  existed, 
but  your  writings  had  been  by  tome  eminent 
person  under  a  fictitious  name.  Mr.  Ley- 
bourn  is  publishing  a  periodical  work,*  and 
I  think  Sanderson  examines  the  proof  sheets. 
He  told  me  the  question  respecting  the  ex- 
ciseman's staff  was  reproposed  in  it ;  when 
it  makes  its  appearance  I  will  send  you  one. 
Your  well  wisher, 

John  Flbtchbr. 
Mr.  Wolfenden, 

Hollinwood. 


No.  IL 
London,  June  23rd,  1798. 
Dear  Sir,— When  my  friend  Mr.  Fletcher 
waa  in  town  last,  he  promised  me  he  would 
aak  you  for  a  new  queation  or  two,  one  of 
them  to  be  the  Prize  Queation.  He  informed 
me  you  would  send  a  solution  to  the  last 
Prize,  and  that  you  had  a  aolution  to  the 
question  in  the  Gentleman's  Diary  about 
the  Exciseman's  staff.  If  you  will  send  me 
a  new  question  or  two,  and  a  soludon  to  the 

Prize,  I  shall  he  very  much  obliged 

Give  my  respects  to  Mr.  Fletcher  when  you 
seehun. 

I  remain,  your  obliged  servant, 

William  Davis. 
Mr.  James  Wolfenden, 

Hollinwood. 
\*  This  letter  evidently  relates  to  the 
Gent.  Math.   Companion,  of   which   Mr. 
Davis  was  then  editor. 


No.  III. 
September  Zrd,  1798. 
Sir,— I  should  esteem  it   a   particular 
favour  if  yon  will  please  to  favour  me  with 
anything  suitable  for  the  Repository. 
I  am,  Sir,  your  most  obedient, 

Thomas  Lvtboorn. 
Mr.  James  Wolfenden, 

Hollinwood. 
*^*  This  letter  was  written  on  the  blank 
page  of  a  circular  announcing  the  publica- 
tion of  No.  YI.  of  the  Repository. 


•  Mathematical  RepptUwry.  Old  Series.  The 
qaestion  alluded  to  wat  cancelled  in  tbe  second 
Number. 
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No.  IV. 
Bolton,  Nov.  4th,  1798. 
Sir, —  . , , ,  PleMe  to  present  my  movt 
respectful  cooipliments  to  Mr.  WoIfeQden 
whep  yon  see  him.  I  consider  myself  m 
much  bononred  by  the  notice  ho  tpok  of  mf 
in  bis  letter  to  Mr.  Walker. . . . ,  I  intend  to 
buy  the  Student,  which  you  inform  me  wan 

published  on  the  1st  instant I  am 

endeavouring  to  kindle  a  love  for  mathe- 
matics in  this  place,  as  far  as  lies  in  my 

power I  hope  Mr.  Hilton's  removal 

to  Liverpool  will  turn  out  to  his  advantage, 
I  am,  Sir,  your  obliged  friend, 

Jambs  Cwhxvwu. 
Mr.  John  Fletcher, 
Oldham. 


No.  V. 
TdKaru,  4tk  Jan.,  1788. 

Sir, — Mr.  Swale  this  day  sent  me  a  ques- 
tion froqi  you  for  the  use  of  the  Mathe- 
matical and  Philosophical  BepoHtory,  for 
which  you  will  please  to  accept  my  thanks. 
I  have  not  yet  received  any  question  that 
pleases  me  for  a  Prise  Question  for  the  next 
Number.  I  will,  therefore,  be  obliged  to 
you  if  you  will  be  so  good  as  favoi^r  me 
with  a  very  difficult  question  in  physips  or 
mechanics :  I  mean  on^  that  inpludes  some? 
thing  of  /oreesj  This  sort  of  questions  arff 
in  your  way,  and  I  could  wish  you  to  form 
an  article  on  this  subject  to  contain  curiom 
and  difficult  qi|estiops  as  exercises.  By 
this  means  yon  might  be  of  great  use  tq 
your  brother  mathematioiaos,  , , , . 

I  remain,  Sir,  your  most  obedient, 

Thomas  Lxv^ouEar, 

Mr.  James  Wolfenden, 
HolUnwood. 

No.  VI. 
Chester,  26th  Mm  1799. 

My  dear  Sir,—. . , ,  Mr.  Leybquni,  editor 
of  the  R^osUory,  in  hi|  last  letter  to  me, 
desired  me  particularly  to  write  and  solicit 
your  productions  ior  his  work.  He  men- 
tioned having  wriffen  to  Hollinwood,  but 

had  n^t  leceived  any  reply He  would 

he  extremely  thankful  for  soma  gqod  qufss- 
tions.  Th«r§  if  qne  advantage  attendiiig 
Leybourn's  publication,  viz,,  fxvmptioA 
from  postnga  an4  thauh^  from  hime^, . . . 
I  have  this  day  received  the  Student,  No. 
II.,  but  I  have  very  little  fime  tq  4o  much 
in  it ;  perhaps  I  shall  dispatch  the  geomet- 
rical questiona— though  I  would  wish  to 
observe  the  37th  will  not  be  done  neatly  by 
many 

I  remain.  Sir,  your  most  obedient, 

J.  H.  SWALV. 

Mr.  James  Wolfenden, 
Hollinwood 


No.  VII. 
Londms,  Sqfi  870, 1780. 

Dear  Sir,— I  reoeif ed  yony  vary  ingeniow 
letter  of  the  18th  ult.,  covering  a  very  inge- 
nious and  elegant  soluttpn  to  the  exciae* 
man's  staff  question,  and  accompanied  with 
a  new  question,  for  which  you  have  my  heal 
thanks. ...  As  I  cannot  think  that  a  printed 
eopy  of  these  would  be  disagreeable  to  yon, 
I  have  taken  the  liberty  of  enclosing  one 
without  having  made  any  abridgment  aa 
you  desired. . . .  Send  a  solution  to  your 
question  as  soon  as  you  can  conveniently ; 
indeed,  the  sooner  ^e  better,  as  h  will  gWe 
me  an  opportunity  of  considering  and  exa- 
mining your  remarka  in  tliat  solutioB,  whteh 
I  hope  will  be  given  in  that  candid  and  true 
gentleman-like  manner  in  which  you  hnm 
already  begun  them. « . ;  Give  me  a  feweolsr 

tions  to  some  of  the  other  questions 

You  may  find  poma  pf  them  worthy  of  yo^ 
nptice. . . . 

I  am,  dear  Sir,  with  great  vmect, 

Your  very  obedient  servant, 
William  Datis, 

Mr.  James  Wolfenden, 
HoUiqwood, 


No,  yiii, 

Chester,  February  12M,  1800, 
Sir,— I  am  desired  by  Mr.  Leyboum  (q 
request  the  favour  of  a  solution  to  your  quep- 

tion  in  No.  7  of  the  MeposiUny 1  was 

happy  to  see  youp  solution  to  the  oid  qu^f. 
Han  in  the  Oanil€man*9  Osmpamiom:  but  I 
have  not  yet  had  time  to  peruse  it  atteiB- 
tively . . , ,  I  entreat  you  to  iavour  aaa  wit|i  a 
good  geometrical  problem  for  the  Jiyaei 
torp  if  you  b^ve  any  prepared. 

Yq«w  with  99ap«ct, 

J,  U,  SWAUt 

Mr.  James  Wolfenden, 
HolUnwpo4. 


No.  IX. 


lAvofpael,  2Sth  Ootaher,  1806. 
Sir,— Prom  two  letters  I  reoeived  fnm 
Messrs.  Travis  and  Sletcfaer,  I  fonned  a 
hope,  ill-founded  it  appaars,  that  yon  wouM 
favour  me  with. the  result  of  your  laboors 
upon  the  question  I  wrote  you  conoemiog. 
I  have  waited  with  great  impatience,  and  at 
no  little  expense,  four  or  five  day«  fprit; 
but  now  hardly  expect  any  anaw«r--  nTV 
Student  will  be  pqt  aome  time  next  w«e|« 
and  a  parcel  shall  be  sent  off  for  the  Spqetj 
at  Oldham.... 

I  remain  your  most  humhle  lerraat, 
WiL).iAM  Hilton. 
Mr.  James  Wolfpnden, 
Hollinwood, 
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No.  X. 
Xoiulofi,  AufUii  20ih,  1801. 

Sir, — Id  oonfonnlty  with  jonr  requett, 
I  write  to  inform  70a  how  Mr.  Davis  Is  get- 
ting on  with  the  Companitm, ...  No  solntion 
has  been  given  to  jours.  Edwards  some 
time  ago  promised  a  solntion,  but  he  in- 
formed me  last  Sunday  that  he  shonid  only 
answer  his  own . . .  .Mr.  Davis  will  be  raady 
for  your  solutions  in  about  three  weeks,  and 
he  hopes  you  will  not  disappoint  him..  ..I 
have  seen  Mr.  Wildbore  lately,  but  the  old 
gentleman  showed  a  shvness  which  I  attri- 
buted to  something  which  inadvertoaUy  fell 
from  me  at  Liverpotrf. . . .  Seeing  this,  I  for- 
bore making  any  inquiries  concerning  the 
Diaryt  and  he  as  studiously  avoided  saying 
anything. . . .  Mr.  Davis  is  extremely  solicit- 
cffOM  that  you  answer  your  own  questions  at 
least.    With  respects,  I  am,  &c., 

John  Fubtohbe^ 

Mr.  James  Wolfenden, 
Hollinwood. 


From  the  preceding  it  will  appear 
evident  that  he  was  well  known  aa  an 
able  mathematteian,  and  also  bow  very 
backward  be  was  to  appear  prominently 
before  the  public.  Hia  immediate  frienda 
repeatedly  urged  bim  to  applj  for  acme 
public  situation,  and  at  laat,  yielding  to 
their  entreaties,  he  applied,  thrdugh  the 
agency  of  Mr,  Fletcher,  for  the  aituation 
of  Mathematioal  Maater  in  the  Royal 
Military  Academy ;  but  there  was  at  the 
time  no  vacancy  In  that  ecUbliahment, 
and  he  never  renewed  hia  application. 
Indeed,  10  atrong  was  bis  attacnment  to 
borne,  that  when  be  was  offered  a  aitoa- 
tioh  hi  Liverpool,  he  transferred  it  to 
Mr.  William  Hilton,  who  waa  then  hia 
pupil,  and  afterwarda  the  talented  editor 
of  the  Student,  In  1807,  Mr.  Wolfeo* 
den  calculated  the  firat  tide  table  for  the 

Sort  of  Liverpool,  which  waa  published 
y  Mr.  Lang,  in  the  **  Original  Liver-i 
^ol  Almanack  "  for  the  following  year. 
The  conditions  were  that  he  should 
receive  5/.  for  the  first  table,  and  some- 
thing additional  to  that  sum  for  sue- 
eeedlngyears  if  the  work  tpas  found  to 
pa^.  The  work  did  pajf,  and  he  con- 
tinued to  calculate  the  table  up  to  the 
time  (of  his  death,  but  for  the  la$t  Itoo 
years,  uhen  he  most  needed  pecuniary 
assistance,  the  proprietors  thought  pro- 
per to  lop  off  the  additional  fee.  In 
this  work  he  proposed  and  solved  the 
following  problem  :-<- 
"  Suppose  the  sun  and  moon  in  the 


equinoctial,  and  the  ratio  of  their  forces 
to  raise  the  tides  to  be  given,  it  ia 
required  to  find  geometrically  their 
elongation,  when  the  interval,  or  inter* 
cepted  arc,  between  the  place  of  high 
water  and  the  moon  is  the  greatest 
possible.** 

The  solution  is  founded  on  the  lemma 
to  prop.  58,  Simpson^ e  Select  Exercises, 
and  shows  bow  much  can  be  effected  bv 
geometry  when  applied  by  a  skilful  hand. 
In  a  foot  note  tie  informs  his  readers 
that  "Bernouilli  and  other  writers  on  the 
theory  of  tides  make  use  of  fluxions  in 
the  investigation  of  this  problem.*' 

Mr,  Wolfenden's  time  continued  thus 
to  be  occupied,  partly  at  the  loom,  and 
partly  by  private  tuition,  until  his 
sixty -second  year,  when,  in  consequence 
of  some  disa^ement  with  his  employer, 
he  relinquished  hand-loom  weaving  and 
devoted  the  whole  of  his  time  to  tuition. 
On  this  occasion  he  issued  the  following 
circular;  a  document,  by  the  way,  aa 
simple  and  unaffected  in  its  style  and 
pretensions  as  were  the  life  and  habits  of 
its  author; — 

'•James  Wolfenden,  Private  Teachor 
of  Mathematics  in  Manchester  and  its 
vicinity,  reapeotfuUy  informs  the  public 
that  he  can  at  present  engage  a  few  more 
pupils,  who  mav  be  instructed  in  Arith- 
metic, Geography,  and  the  Use  of  the 
Globes,  aa  well  as  the  higher  branches 
of  Mathematica  and  their  appUostioQ  to 
Mechanics." 

From  this  period  until  he  attained  hia 
eigbty«sixtb  year,  he  eontinued  to  ffive 
instruction  to  various  pupils  in  MaB«> 
Chester  and  the  neighbournood,  some  of 
whom  at  present  occupy  the  highest  rank 
in  science,  and  whose  substantial  friend- 
ships ceased  only  with  the  death  of  their 
talented  tutor.  <*  In  1889,**  aaya  Mr. 
William  Lees,  of  HoUinwood^^to  whom, 
and  to  Mr,  Henry  Buckley,  of  Wood 
House,  I  am  indebted  for  much  of  the 
preceding  information*—'*  I  expressed  a 
wish  to  see  the  late  Mr.  Botterworth,  of 
Haggate,  when  Mr.  Wolfenden,  with  hit 
usual  eheerfhlness,  said,  *  I'll  go  with 
you,  and  introduce  you  to  him.*  Accord- 
ingly, the  following  Sunday  we  went, 
and  it  was  truly  gratifying  to  witneaa  the 
interview  between  these  aged  and  de* 
voted  sons  of  science.  To  hear  them 
dieoourso  on  the  writlnga  of  Newton, 
Simpson,  and  Emerson,  and  of  the 
palmy  days  of  tl)e  *  Companion^  wu 
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pleasant,  indeed ;  but,  when  each  in- 
quired  of  the  welfare  and  prospects  of 
the  other y  disclosures  were  made  which 
force  one  to  think  that  these  men  were 
deservittg  of  better  things.  At  parting, 
Butterworth  expressed  a  doubt  of  their 
ever  seeing  each  other  again,  when  Wol- 
fenden  replied,  *  the  probability  was ^  that 
they  would  be  inmates  of  Roy  ton  work- 
house together,*  His  circumstances  were 
▼ery  low,  indeed,  so  much  so,  as  scarcely 
to  afford  the  commonest  necessaries 
of  life.  When,  however,  his  extreme 
poverty  became  known  to  his  friends 
and  pupils  in  Manchester,  they  set 
themselves  laudably  to  work  in  his  be- 
half, and  succeeded  in  raising,  by  sub- 
scription, a  sum  sufficient  to  purchase 
an  annuity  which  would  have  supported 
him  in  comfort.  But,  alas !  the  assist- 
ance came  too  late,  for  21,  were  all  that 
he  received  of  it  during  his  life,  and 
when  he  died  one  of  the  sovereigns  was 
still  unchanged.  When  Mr.  Hodgkin- 
son,  who  brought  him  the  money, 
pressed  him  to  accept  another  sovereign, 
stating,  '  that  it  was  his,  and  had  been 
collected  for  his  own  use,'  he  mo- 
destly declined,  saying,  'that  what  he 
had  received  would  be  sufficient  for  the 
present.'  And  so  it  was,  for  he  died 
the  following  Monday  week,  the  29th  of 
March,  1841,  aged  eighty- seven  years." 
His  character  may  be  summed  up  in 
a  few  words.  He  has  been  described  as 
possessing  <<  a  firm  and  independent 
mind,  nor  was  he  ever  known  to  submit 
to  any  mean  action :  a  great  lover  of 
truth,  and  sternly  opposed  to  falsehood 
of  whatever  kind.  His  honesty  and 
rectitude  of  conduct  were  such  as  to 
command  esteem  and  respect  from  all 
who  knew  him."  The  tardy,  though 
praiseworthy,  assistance  rendered  to  one 
so  distinguished  in  science  did  not  escape 
observation,  and  a  paragraph  which  ap« 
peared  in  the  Manchester  Guardian  two 
days  after  his  death,  stating  that  **  in  con- 
sequence  of  his  great  age  and  growing  in- 
firmities, hfew  members  of  the  Literary 
and  Philosophical  Society  of  Manchester, 
and  others,  anxious  to  testify  their  admi- 
ration of  his  acquirements,  obtained  un- 
der such  circumstances,  had  entered  into 
a  subscription  to  secure  to  him  a  com- 
fortable subsistence  for  the  remainder  of 
his  life,"  but  that  his  death  having 
rendered  **  their  intentions  towards  him 
lugatory,"  "  a  part  of  (he  handsome 


sum  subscribed  will  be  appropriated  to 
his  decent  interment,  and  to  a  suitable 
memorial  to  be  placed  over  his  grave ;'' 
appears  to  have  roused  the  ire  of  one 
who  desired  to  see  more  timely  aid,  and 
induced  him  to  give  vent  to  his  indigna- 
tion in  the  following  efilision,  dated  Slat 
of  March : 

ON  THX  DEATH  OF  WOOLFSMDXN,  OF 
BOLLINWOOD,  THB  WKAVBR  AND  MA- 
THEMATICIAN. 

Astronomers  liave  Unght  us,  lher«  are  stars, 
Whose  rays  have  reached  not  yet  our  nether  irotld, 
So  far  are  they  above  us.    What  are  these 
But  emblems  of  thyself,  old  WoursxnxK  t 
Thy  light  was  hidden  unto  all,  save  few, 
In  thine  own  generation :  yet  shall  move 
Onward  in  glory  to  eternity. 

They  who  believe 
In  the  soul's  transmigration,  well  may  think 
In  thee,  Archimedes  survived  again. 
Bo  skilled  thou  wert  in  all  the  mystic  signs 
Of  squares  and  circles  I— angles  to  subtend. 
Prove  two  and  two  at^nH  four ;  and  that  the  whole 
Is  not  a  part ;  that  nothing  can  at  once 
Be  true  and  false ;  that  there  are  lines  which  run 
Nearer  each  other  to  eternity, 
Yet  never  touch ;— with  other  wonders,  nnv 
Too  much,  by  far,  for  common  intellects 
To  compass. 

Well!  thou  art  gone 
The  way  of  all  the  earth!— thy  body  rests. 
As  doth  thy  busy  brain !— Thou  gatheredst  up 
Thy  feet,  and  died  in  peace :  obscurely  died : 
With  poverty  and  ills  encompassed  round. 
So  many  a  sun  of  genius  oft  nath  set : 
Yet  not  behind  a  cloud  1  but  cherishing 
A  sure  and  certain  hope,  that  he  should  live 
To  aHer  times,  though  in  his  days  forgot; 
A  light  that  glimmered  in  a  sepulchre ! 
Oh  I  sweet  delirium  in  the  cup  of  death! 

Rest,  rest,  poor  shade  I 
And  be  not  angry.    Thty  have  clubbed  a  purse. 
And  mean  to  bury  thee!  Then,  o'er  the  spot, 
'Scribe  trines,  and  squares,  and  serpents  m  a  ring, 
Biting  their  tails !    In  life  foigot ;  ne'er  heed. 
In  death  thus  honoured !— And  yet  in  thy  day 
They  purposed  help ;  but,  ah !  in  hoary  yean. 
Pour  $eor§  and  t€n  well  nigh ;  encompassed  round 
With  poverty,  infirmities,  and  grieft ; 
Had  not  yet  found  the  fitting  time  to  give ! 
Great  God  !  deliver  us  from  stony  hearts ! 
And  hypocrites,  who  purpose  but  to  do 
A  deed  of  mercy :  then  on  the  house  top 
Go  forth  to  blazon  it  I— Oh!  modesty. 
Equalled  by  such  munificence  alone  1 

Wouldst  have  'em  keep 
Their  lust?  or  come  with  oiferinga  round  thy  grave  r 

His  remains  were  interred  in  St.  Mar- 
garet's churchyard,  HoUinwood,  and 
a  stone  bearing  the  following  inscriplioa 
marks  the  spot  :— 

"Where  rest  the  ashes  of  the  honoured  dead." 
"  James  Wolfenden,  of  HoUinwood,  died 
March  29,  1841,  aged  87  years.  Bora  fa 
a  humble  station  of  life,  and  compelled  to 
toil  as  a  weaver  for  his  daUy  bread.  Self* 
instmoted  he  became  a  distingolshed  Mathe- 
matician, familiar  with  the  writfaigt  of  Siap- 
son,  Emerson,  and  the  Ancient  Geoneters  3 
an  able  contributor  to  the  Diaries  and  other 
Mathematical  Pablications,  and  a  stadmt 
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of  the  works  of  Newton.  A  f^w  members 
of  the  Literary  and  Philosp|Aiical  Society 
of  Mandieeier,  With  other  indiyidaals,  anz- 
ions  to  mark  their  sense  of  acquirements 
like  his,  made  under  each  unfaTourable  cir- 
cnmstanoes,  raised  in  the  year  1841,  a  sum 
infflcient  to  purchase  an  annuity  for  his 
support,  but  his  death  occurring  ihortly 
after,  they  determined,  besides  bearing  the 
expenses  of  his  funeral,  to  place  this  stone 
OTer  his  remains  to  perpetuate  the  memory 
of  his  name  and  merits." 


Without  o£Pering  any  remark  on  the 
preeeding  inscriptioD,  it  may  be  observed 
that  the  melancholy  picture  presented  to 
us  in  the  last  days  of  Wolfenden  is  far 
too  frequently  a  faithful  representation 
of  the  real  condition  of  many  of  the 
brightest  luminaries  of  science;  and 
though  perhaps  not  strieily  applicable 
to  the  present  case  (for  he  had  tk  few 
friends  worthy  the  name),  yet  in  many, 
Tery  many  instances,  the  following  lines 
by  Charles  Wesley,  on  the  erection  of  a 
monument  to  the  author  of  Hudibras,  in 
Westminster  Abbey,  convey  a  moral  too 
pointed  to  be  omitted. 

"  While  Batler,  needy  wretch !  vas  yet  alive, 
No  generous  patron  would  a  dinner  give. 
Behold,  now  he 's  dead  and  turn'd  to  dust, 
Presented  with  a  monumental  bust ! 
The  Poet's  fate  is  here  in  emblem  shown  :— 
Se  atHedfor  bnad~^nd  he  received  a  elone.*' 

They  are  here  offered  for  the  careful 
consideration  of  those  from  whom  sup- 
port and  encouragement,  in  such  cases, 
are  due ;  nor  will  one  iota  of  their  pobited 
application  be  retracted,  so  long  as  such 
men  as  Wolfenden,  Butterworth  and 
Whitley,  aftfer  spending  their  youth  and 
exhausting  their  strength  in  the  advance- 
ment of  science,  are  suffered  to  perish 
in  old  age  surrounded  by  all  the  miseries 
of  n^iect,  disease  and  destitution. 

Thomas  Wilkinson. 

Burnley,  Lancashire,  April  21, 1849. 
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Respected  Friend,— Although  numer- 
ous imnrovements  have  been  made, 
during  late  years,  in  the  steam-engine, 
a  great  amount  of  spe^d  has  not  been  at- 
tained at  sea.  A  steamer  cannot  be 
propelled  at  a  much  higher  speed  than 
the  old  stage-coaches  on  the  common 
road,  although  engines  of  immense  power 
may  be  used.  That  this  has  long  been 
considered  unsatisfactory  is  evident, 
from  the  numeroos  attempts  which  have 


been  made  by  engineers  to  modify  the 
system ;  every  imaginable  form  of  pro- 
peller has  been  tri^ ;  the  engines  nave 
been  made  lighter ;  and  the  shape  of  the 
vessel  has  been  improved ;  yet  the  prin- 
ciple has  remained  the  same.  Some  of 
these  improvements  have,  indeed,  proved 
of  great  value  in  an  economical  point 
of  view;  but  they  have  not  produced 
any  great  increase  of  speed.  A  steam* 
vessd,  in  ascending  a  river  against  the 
stream,  makes  but  little  progress,  how- 
ever powerful  her  engines  may  be.  In 
America,  the  steamers  ascend  the  rivers 
at  the  rate  of  only  four  miles  per  hour ; 
a  fact,  which  may  well  lead  to  the  in- 
quiry, whether  the  present  mode  of 
adapting  steam  to  navigation  may  not  be 
changed  with  advantage  ? 

It  is  now  several  years  since  I  gave 
some  attention  to  this  subject,  and  the 
result  of  my  investigations  has  been  my 
arriving  at  the  conclusion,  that  a  Ux 
greater  speed  can  be  attained  at  sea 
uian  b^  tne  present  mode — a  speed  ap- 
proachmg  to  that  already  attained  on 
land.  Of  course,  under  favourable  cir- 
cumstances, with  the  advantage  of  con- 
siderably less  danger,  as  tne  vessel 
which  I  propose  to  construct  would  be 
as  safe  as  a  life- boat 

The  principle  on  which  a  vessel  is 
propelled  on  tne  water  is,  in  some  mea- 
sure, analogous  to  the  sledge;  it  is  a 
straight  body,  moving  on  a  level ;  or,  to 
carry  the  comparison  further,  if  a  loco- 
motive were  made  to  draw  a  train  of 
carriages,  which,  instead  of  being  fur- 
nished with  wheels,  rested  on  bars  of 
iron,  sliding  on  the  rails,  we  should  have 
a  specimen  of  the  obstacles  which  a 
vessels  encounters  on  being  propelled 
through  the  water.  Or,  if  a  locomotive 
could  be  constructed  on  the  same  prin- 
ciple, that  is,  resting  on  bars  of  iron, 
the  propelling  power  being  applied  to 
paddle-wheels,  whirling  round  in  a  canal, 
placed  on  each  side  of  the  railway,  we 
would  have  a  more  perfect  illustration 
of  steam  navigation  as  it  now  exists ;  for 
the  friction  produced  by  the  sledge- 
formed  bars  would  scarcely  be  greater 
than  is  encountered  by  a  vessel  deeply 
immersed  in  the  water. 

Almost  every  engineer  who  has  paid 
any  attention  to  the  subject,  appears,  to 
have  concluded,  that  the  improyemente 
must  be  made  in  the  steam-engine,  and 
in  the  propeller,  and  that    the  vessel 
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it  ii  evidcsdy  tbe  fonn  of  the  vcaari 
wteh  M  the  graat  obstacle  to  iacroued 
•peed ;  for,  altboiigb  mriMs  Comn  of 
flteam-eDgiBes  and  pr^ieUen  kave  been 
tried,  tile  dircet  aetion  caghies  end  eld 
pMUe-wkeek  retidn  tlieir  mipmontj 
•verevenrelher  tried  plMDS;  theroury 
engines  sod  screw  pi«pelleim  have  com- 
pletely failed;*  the  latt»  behw  nselul 
mAy  as  aa  aflndliarj  power  to  tte  aailsy 
white  these  eteemefs  wUdi  are  iceaark- 
able  for  fasviog  attained  a  high  speed, 
ha^  a  very  light  drangfat  of  water,— a 
fact,  which  nay  go  far  to  prove  tiMt 
future  imprsremeiit  must  be  made  la 
^e  vessel  itself. 

When  avessel  is  floating  on  the  water, 
it  is  pat  in  motion  by  piddles  whirling 
on  each  side  ;  the  vessel  itsdf  noasessiDg 
no  power  of  moving,  except  wnat  is  im- 
parted to  it  by  the  paddles.  By  this 
process,  it  most  be  evident,  that  i^^arge 
proportion  of  the  power  used  is  lost  in 
overoeming  the  friction  produeed  by  the 
vessel  resting  against  a  large  enrfiioe  of 
water,  as  the  weight  of  water  constantly 
displsoed  U  equal  to  die  weight  of  the 
vessel  itself.  The  vessel  having  to  cut 
through  the  water,  the  prindple  of  pro- 
pulsion on  the  water  is,  therefore,  very 
different  to  that  adopted  on  land,  for  in 
applying  steam  to  railway  propulsion, 
the  power  is  applied  direct  to  the  loeo- 
rootive  itaelf ;  hence  the  immense  speed 
which  has  been  attained  by  this  mode. 
It  seems,  therefore,  that  the  true  lerm 
fnr  propulsion  b  a  sphere  rolling  on  a 
plane.  The  question  is,  whether  this 
prindple  esn  be  applied  on  the  water ; 
and,  in  order  to  prove  the  possibility  of 
•o  doing  to  advantage,  permit  me  to  sag- 
gest  a  simple  experiment  on  a  small  scale. 
Let  a  hollow  metal  fflobe  be  placed  mi 
the  water,  and  it  will  be  found  that  a 
alight  touch  will  cause  it  to  turn  on  its 
axis,  and  propel  it  at  the  same  time ; 
but,  let  the  hand  be  lightly  immersed  in 
the  water,  and  rapidly  drawn  across,  the 
fatigue  will  be  ao  gnat,  that  the  expe- 
rtsaent  cannot  be  repeated  many  times. 
This  may  illusdrate  the  principle  of 
sleam- navigation ;  the  vessel  cuts  through 
the  water ;  the  globe  nlU  over  it.  Of 
aourse,  if  weconid  place  a  steam- engine  in 
a  large  globe,  so  as  to  cause  it  to  turn  on 


*  When  and  where  f     We  think  this  itatement 
siwtte of wmy cwtldeiaMa modWcitton.  Ei».M.M. 


ite«ri8,w©  may  oondude  thai  Ht 
be  propelfed  «b  tfce  water  at  a  ve|M 
rate;  but,  I  am  net  goiag  to  propose 
the  adoption  of  this  plan  ^  pracml 
purposes.  Neverthefcss,straoge  as  sncli  a 
vehicle  would  appear  at  sea,  of  000  feet 
in  diameter,  it  would  hardly  be  more  so 
than  a  i^anet  whirling  in  its  orbit.   And 
here  permit  roe  to  ask  those  who  may 
thiidL  of  such  a  mechanical  phenomenon 
with  a  smile,  whether  ii  is  not  probable 
that  the  planets  move  on  a  principle 
somewhat   analogous?     For,  we   can 
hardly  conchide,  that  thoae  bodies  eott* 
Bist  solely  of  an  inert  roaas,  moviag  en* 
tiiely  through  the  attraeUoa  of  the  ami  ? 
Is  it  not  probable,  that  some  power  ex- 
isle  in  the  centre,  which  eauses  their 
motion?  ApoweruodouiXedlyunkaewB 
to  us,  but  whioh  nuy  be  identical  inlh 
what  has   been  form^ly  denomaated 
eenirul  heat,    I  must  leave  this  sekjeet 
however  for  examination  by  some  modem 
Newton,  and  return  to  my  proposed  iea- 
provemeBts  in  steam-navigatien. 

I  may,  however,  hert,  by  the  way, 
offer  a  hint  to  those  who  bdieve  in  the 
possibility  of  navigating  the  air;  they 
have  all  isaagined  that  the  farm  of  die 
balloon  might  remain  nearly  the  same ; 
but  that  some  propeller  is  reqawed  to 
put  this  Isrge  globe  or  eyiinder  in  mo- 
tion; while  the  fttet  is,  that  the  only 
ehanoe  of  enccess  lies  in  eavsiBg  the 
globe  eontainiog  the  gaa  to  revohre  on 
Hs  axis.  I  am  itar  from  imagining,  1mw« 
ever,  that  this,  of  itself,  would  pswhwe 
any  great  resuh!,  as  the  pr^MUing  power 
has  yet  to  be  disoovered;  for  it  wUl  be 
easily  understood,  that  a  pewerftil  ma- 
ofaine  would  be  required  to  eaase  saeh  a 
globe  to  revolve  with  great  nmidity,  ta 
order  to  attain  a  high  speed,  i  meniien 
this  rather  with  a  view  of  proving  the 
nature  of  the  obstaoles  whieh  have  la  be 
encountered,  before  success  is  attained — 
a  consummation  of  which,  I  must  confess, 
I  am  entirely  sceptical. 

In  order  to  adopt  the  rotary  principle 
for  steam  navigation,  I  would  pnmoee  Is 
oonstruet  a  vessel,  which  1  eaU  TAs 
Marine  Loe^motwe.  It  would  ooasHt 
of  six  hollow  metal  globes,  eonneoted  in 
pairs  by  means  of  axles,  and  all  eem- 
bmed  together  by  meaoa  of  rods  and 
eranks.  Suffielent  space  would  be  kit 
between  each  pMr  of  globes  to  suspend  a 
under  the  axie%  on  whiBli  the 


platform 
engines,  &e., 


would  be  idaeed.    Ihli 


1>ESIGN    OF    A   MARINE    LOCOMOTIVE. 
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platform  would  be  thus  suspended  suffi- 
eientlj  over  the  wtter  to|>rerem  les  be^ug 
immersed  in  ordinary  weather,  the 
height  above  the  water  being  in  propor« 
tion  to  the  diameter  of  the  globes.  As 
this  platform  would  not  be  perfectly  flat, 
and  would  be  covered  over  with  a  kind 
of  metal  vault,  the  vessel  itself,  a  space 
for  engine  room,  berths,  &c.,  would  be 
nearly  of  the  form  of  an  oval  tube  sus- 
pended by  means  of  bearings  to  the 
axles — the  axles  passing  through  this 
tube — so  that  this  might  be  termed  a 
vessel  without  keel,  deck,  or  masts. 
The  power  of  the  engines  would  be 
applied  direct  to  the  axles  of  the  globes, 
which,  for  want  of  a  better  name,  I 
would  call  the  floating  wheeU  ;  and  these 
wheels  being  all  connected,  would  revolve 
at  once  at  the  same  rate.  And  thus  this 
vessel  would  be  propelled  on  the  water 
on  the  same  principle  as  the  locomotive 
on  land.  It  will  fane  readily  understood 
that,  to  ensure  success,  the  main  points  td 
be  attended  to  in  the  construction  of  such 
a  vessel  are  strength  and  lightness,  as  a 
light  draught  of  water  is  indispensable 
for  speed.  This  end  might  be  attained 
by  constructing  it  of  copper  and  gutta 
percha;  lh6  floating  wheels  might  be 
protected  from  injury  by  being  covered 
with  the  latter  substance.  Kamptulicon, 
which  is  It  compound  of  India  rubber 
and  eork,  might  oe  also  used  with  advan- 
tige ;  in  fact,  the  wheels  might  be  en- 
tirely covered  with  this  substance,  as  it 
Is  extremely  light.  A  marine  locomotive 
constmeted  on  this  plan  would  be  am- 
phibions,  and  might  be  used  with  advan- 
tage in  the  Polar  seas,  as  it  might  be 
propelled  on  a  field  of  ice,  and  at  any 
time  be  restored  to  its  first  element.  Such 
a  vessel  could  be  easily  run  on  shore  on 
a  level  beach  without  injuring  it;  so  that 
numerous  advantages  may  be  obtained 
by  adopting  this  mode  of  steam  naviga- 
tion. 

As  I  am  at  present  explaining  the 
principle  of  this  invention  rather  than 
the  details,  which  would  require  several 
engravings  to  illustrate,  I  will  merely 
allude  to  a  few  of  its  distinguishing  fea- 
tures. The  floating  wheels  snould  not  be 
immersed  more  than  one- sixth  of  their 
diameter,  and,  as  no  paddle-wheels  would 
be  required,  they  might  be  famished  with 
•nail  fans  pieced  around  their  circnm- 
ferenee  in  an  oMiqae  direction,  in  order 
10  obfiahi  euflleienl  hold  of  the  water  in 


revolving.  It  would  not  be  essential 
that  they  should  be  constructed  exactly 
of  ft  globular  form ;  they  might  be  made 
Ttearly  of  the  same  form  as  paddle- 
wheels,  but  round  as  far  as  water-mark, 
and  perfectly  flat  from  water- mark  to 
the  axle  shaft.  A  metal  flange  should 
be  fastened  round  the  circumference  in 
the  centre;  this  flange  would  answer 
the  purpose  Of  a  keel  in  keeping  the 
vessel  steady,  and  preventing  its  drifting 
when  not  propelled.  Another  floating- 
wheel  should  so  be  phused  at  the  bows, 
and  another  at  the  stern ;  but  these 
should  not  be  of  the  same  form  as  the 
other,  bat  narrow  and  wedge-shaped, 
although  of  the  same  curcumference. 
They  would,  of  course,  be  made  to  re- 
volve, and  either  might  be  so  arranged 
as  to  be  used  as  a  steering  or  guiding- 
wheel.  Each  globe  should  be  covered 
with  a  thin  metal  covering,  to  protect  it 
from  the  waves  ,*  and  as  the  whole  vessel 
would  be  covered  over,  the  waves  might 
break  over  It  without  injuring  it,  as  its 
buoyancy  would  prevent  it  descending 
much  below  the  surface,  as  an  ordinary 
vessel  does,  which  it  is  well  known  is 
frequently  quite  immersed  under  water, 
the  masts  alone  being  visible.  I  think 
it  possible  to  combine,  in  the  marine 
locomotive,  the  highest  speed  with  the 
safety  of  the  life-boat. 

It  is  well  known  that  the  Venetiin 
gondola  is  propelled  on  the  water  at  a 
very  rapid  rate,  Which  I  believe  is  attri- 
butable to  its  peculiar  form ;  the  centre 
alone  touches  the  water,  and  it  bounds 
over  the  water  with  very  little  power 
lyeing  applied  to  the  oar,  which  is  simply 
used  at  tne  stem.  Now,  each  globe  of 
the  marine  locomotive  mav  be  considered 
as  a  gondola,  with  the  advantage  of  re- 
volving instfuwi  of  glidroff  on  the  surfMe. 

I  hope  I  have  stated  sufficiently  to 
explain  the  principle  of  this  inven- 
tion, which  is,  of  course,  susceptible  of 
a  vast  number  of  modifications,  some 
of  which  I  might  here  explain;  but 
as  I  have  stretched  my  remarks  at  a 
great  length,  I  must  reserve  further  com- 
ments for  a  ftitore  communication. 
I  remain  respectfully, 

John  De  La  Uatb. 

Liverpool,  4th  mo.  SXrd.,  1849. 
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PAS8SHOB&  LU60AGB  LABEL. 

(Registered  under  the  Act  for  the  Protection  of  Articlci  of  Utility.    John  WhlU  LilUt-: 

of  Bath,  Proprietor. 
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Fig.  1  is  a  top  plan  of  this  label.  A, 
is  a  £in  plate  of  gutta  percha,  or  other 
suitable  material,  to  the  back  of  which 
there  is  pasted  a  piece  of  paper  or  parch- 
ment, b,  C,  D  are  three  oblong  slots, 
which  are  cut  through  the  gutta  percha, 
but  not  through  the  paper  or  parchment. 
On  the  parts  of  the  paper  or  parchment 
exposed  to  view  by  the  slot,  B,  there  is 
wntten  or  imprinted  the  name  of  the 
owner  of  the  luggage ;  on  the  part 
under  the  second  slot,  C,  the  words 
"  Passenger  To/*  and  on  the  part  under 
the  third  slot,  D,  the  "owner's  address," 
that  is,  his  usual  place  of  residence. 
Within  the  third  slot,  D,  and  immediately 
over  the  owner's  address,  there  is  in- 
serted a  folded  slip  of  paper,  on  the  folds 
of  which  are  wntten  or  imprinted  in 
succession  the  names  of  all  tlie  stations 
on  any  given  line  of  railway,  and  with 


that  fold  placed  uppermost  which  exhi- 
bits the  particular  station  which  the 
owner  of  the  luggage  is  a  "Passenger 
To."  A  view  of  this  station  slip,  in  its 
folded  state,  is  given  separately  in  fig.  2, 
and  another  view  of  it,  partially  extended, 
in  fig.  3.  The  two  ends  of  the  folded 
slip  take  into  hollow  recesses,  a  a,  fonned 
in  the  ends  of  the  slot,  D.  £  is  a  parch- 
ment riband^  interposed  between  the 
"  owner's  (real)  address"  and  the  station 
address  slip,  in  order  to  facilitate  the 
taking  out  of  the  latter  when  necessary — 
one  end  of  it  being  made  fast  within  one 
end  of  the  slot,  D,  and  the  other  left 
free. 

The  label  is  attached  to  the  box  or  bag 
either  by  wires,  nails,  or  sewing,  for 
which  purpose  there  are  holes  perforated 
in  it  at  the  four  comers. 


WHITb's  CBIlfNET-POT,  OR  YENTILATOB. 

[Regif  tered  under  the  Act  for  the  Protection  of  Articles  of  Utility.    George  White,  of  Jersey, 
Master  of  St.  Mark's  School,  Proprietor.] 

Fig.  1  is  an  external  elevation  of  this  A  is  the  body  or  base  of  the  pot,  which 

chimney-pot ;  fig.  2  is  a  plan  ;  and  fig.  is  of  the  form  of  an  inverted  frustrum  of 

3  an  elevation  partly  in  section,  taken  on  a  cone.    B  is  a  hood,  which  is  affixed  to 

the  line  a  6  of  fig.  2.  the  top  of  the  body,  A ;  the  lower  edge 


white's  chimney-top,  or  ventilator. 
Fig.  1.  Fig.  3. 

Fig.  2. 
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of  the  hood  falls  some  distance  hclow  the 
upper  edge  of  the  bodv.  C  is  a  conical- 
shaped  top,  which  is  affixed  to  and  carried 
by  the  hood,  B,  and  occupies  a  central 
position  as  regards  both  A  and  B. 
The  annular  space  between  the  hood,  B, 
and  top,  C|  must  be  of  nearly  the  same 
area  as  that  of  the  body,  A,  to  admit  of  a 
free  passage  to  the  ascending  column  of 


smoke  or  air,  according  as  the  article  may 
be  used  as  a  chimney- top  or  ventilator. 
The  novelty  of  the  apparatus  turns  on 
the  employment  of  the  conical- shaped 
top,  C,  which  is  certainly  a  very  good 
contrivance.  We  have  received  highly 
favourable  accounts  of  its  performance 
in  a  most  exposed  locality. 


brown's   improved  TILB   and    pipe  ICACHINB. 

(Regtetered  under  the  Act  for  the  Protection  of  Articles  of  Utility.    Michael  James  Brcwn, 
Northamptonshire,  machine  maker,  Proprietor.) 

Fig.  2. 


Fig.  1  is  a  perspective  view  of  this  ma- 
chine in  its  complete  state ;  fig.  2,  a 
longitudinal  section  of  the  clay  cham- 
bers ;  and  fig.  9,  a  cross  section  on  the 
ine  a  &  of  fig.  2. 

A  A  is  a  trough  or  box,  which  forms 


chambers  for  the  reception  of  the  clay 
to  be  moulded ;  BB  are  the  two  ends, 
which  are  perforated  or  otherwise  cut 
out  so  as  to  form  ^  die  or  mould  for  the 
clay  to  be  pressed  through ;  C  is  a  cover, 
which  is  a  tittle  more  than  half  the  length 


«^ 


BMPLOTMBirT  OF    BALLOO)TS  IK   ttTLlTAftT    STmVETIKO. 


of  the  trough,  A ;  it  slides  in  grooves 
formed  bj  pieces  of  angle  iron,  DD, 
attached  to  the  sides  of  A,  and  can  be 
pushed  to  either  end  at  pleasure  by  means 
of  a  rack,  £'  (which  is  fixed  upon  its 
upper  side),  the  pinion,  F,  and  the  crank 
handle,  G.  H  H  are  two  square  plates, 
which  accurately  fit  the  trough,  and  form 
pistons,  which  press  the  clay  through 
the  end  plates  or  diet.  The  power 
requisite  for  this  purpose  is  applied  to 
the  handle,  I,  attached  to  one  of  the 
arms  of  the  fly-wheel,  K.  L  b  a  pinion 
on  the  fly-wheel  shaft,  which  works  in  a 
rack,  M,  cast  either  in  one  piece  with 
the  pistons,  H  H,  or  securely  aflixed  to 
them. 

In  fig.  2  the  parts  are  represented  as 
being  in  the  position  they  would  occupy 
previous  to  filling  the  chamber,  N,  witn 
clay.  When  that  chamber  is  filled  (which 
Is  done  by  hand),  the  sliding  cover  is 
pushed  along  by  the  handle,  G  ;  power 
is  then  applied  to  the  handle,  I,  which 
causes  the  clay  to  issue  through  the  per* 
forations  or  dies  in  the  end  plates,  on 
issuing  from  which  the  moulded  mate- 
rials are  received  upon  the  rollers,  O  O. 
P  P  are  two  sets  of  cutting  frames, 
attached  to  the  horses  carrying  the  rol- 
lers, OO.  The  one  set  on  the  ri^t 
hand  is  represented  as  being  up  and 
ready  for  cutting  the  moulded  materials 
into  lengths  ;  the  other  set  is  shown  as 
being  down.  Each  set  of  frames,  P  P,  is 
attached  to  a  horizontal  bar,  Q,  which  is 
raised  up  by  the  handle,  R,  When  up, 
the  handle,  R,  rests  upon  a  catch,  S; 
the  moment  that  handle  is  liberated,  the 
weight  of  the  frames  and  the  parts 
attached  to  them  are  sufficient  to  cut  the 
whole  line  of  pipes  or  tiles  into  lengths. 


1st.-- What  would  be  the  eost  of  a 
balloon  sufficient  to  carry  one  or  two 
engineer  officers  to  an  elevation  of  a  few 
feet,  the  balloon  being  held  down  by 
ropes,  or  as  it  is  termed,  a  captive  bal' 
loonf 

2nd. — Could  it  be  raised,  to  be  useful, 
in  any  but  a  day  perfectly  calm,  so  as  to 
remain  stationary  at  the  proposed  eleva- 
tion, and  admit  of  the  party  in  the  car 
making  observations  with  his  telescope? 
The  ropes  might  be  fastened  to  a  field- 
piece,  and  by  this  means  the  balloon 
might  be  moved  from  place  to  place. 

3rd. — How  should  the  gas  be  obtained 
for  inflating  the  balloon ;  and  what  would 
be  the  cost  of  the  apparatus  ?  It  is  pre- 
sumed that  a  small  furnace  with  retorts 
for  the  decomposition  of  water  would 
require  more  than  one  or  two  ammuni- 
tion tumbnis  for  Its  convevanoe. 

4th. — What  time  would  be  required 
for  the  inflation  of  the  balloon  with  a 
portable  furnace  of  small  dimensions  f 

5th. — Once  inflated,  how  long  might 
ft  be  kept  in  that  state  ? 

6th. — The  French  are  understood  to 
have  employed  balloons  in  the  eariy  part 
of  the  revolutionary  war,  and  also  to 
have  sent  them  with  the  army  that  in- 
vaded Bgypt.  Were  thev  successful; 
and  what  led  to  their  diaeontiBiianoe 
afterwards  ?• 

7th. — Have  captive  balloons  been  em- 
ployed in  England  for  purposes  of  me- 
teorological science  ? 

8th. — With  the  improvements  which 
have  been  made  of  late  years^in  the 
manufacture  of  caoutchouc,  ^tu  percha, 
&c.,  would  not  a  superior  material  now 
be  available  for  balloons ;  and  could  they 
not  be  easily  constructed  or  repaired  in 


RMPLOTMBNT   OF    BALLOONS  IM  MILTTAmV 
8URVBTINO. 

Sir, — As  the  subject  of  balloons  has 
freouently  been  discussed  in  your  Jour- 
nal by  many  intelligent  eorrespondentiy 
I  should  feel  extretnely  obliged  to  you  if 
you  would  insert  the  following  queries 
in  one  of  your  Numbers,  and  solicit  the 
favour  of  answers  to  them,  with  such 
remarks  as  the  writers  may  be  kind 
enough  to  add.  My  object  is  to  ascer- 
tain the  praettcabtlity  and  cost  of  employ- 
ing balloons  as  a  means  of  reconnoitring 
the  enemy's  works  and  position  in  our 
Indian  warfare. 


*  It  U  stated  in  the  article  AsROtTATiox  in 
lUe^s  Cjfclopadia,  tliat  to  the  infonnaUon  vhidi 
the  French  obtained  1^  meant  of  balloontttg,  they 
ascribe  the  great  vtctoiy  gained  at  Fleorai  In  IIM. 
The  balloon  emplojed  on  that  occasion  wi  called 
the  Bntreprtnani,  and  was  under  the  dinrtion  of 
If.  Coutel,  the  cMtain  of  the  aeronaut*  at  Meudoa, 
who,  tccompanled  by  ftn  adjutant  and  a  general, 
•9cended  twice  on  the  same  day  to  the  height «( 
2i0  fisthoms  for  the  purpose  of  obsenring  the  posi- 
tion and  manoeuvres  of  the  enemy.    He  eontioned 
each  time  four  hoiui  In  the  air,  comaponding  with 
General  Jourdan,  who  commanded  the    Freidi 
army,  by  means  of  preconeerted  signals.  A  bsttey 
was  opened  by  tiM  enemy  agalnsi  the  sseeadinf 
aeronauts,  bnt  they  soon  gained  an  elevstioa  ^ 
yond  the  reach  of  their  fire.    We  think  the  *ol^ 
well-deserving  of  renewed  consideratlan,  and  n- 
commend  the  inquiries  of  our  ceneepontotte  Uk 
attention  of  our  readers.— Kd.  M.  M. 


Payne's  patbkt  mxtsical  chime  cLocits. 
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india,   where  the  heet  of  the  olimate 
nay  he  tfi|oirk>ofl  to  the  afrtiele  f  * 

§th. — The  ohjeetion  that  the  aeronaut 
conM  he  exposed  to  danger  by  a  shot 
from  ttie  enemy  striking  "me  balloon — a 
Tery  unlikely  accident,  as  it  could  always 
be  kept  out  of  the  range  of  their  guns — 
appears  not  to  have  much  weight.  Be- 
sides a  parachute  attached  to  the  car 
would  insure  a  safe  descent. 

I  remain,  Sir,  youra,  &c., 

A  Bengal  Civilian. 

SdiabiXTfli,  Aprfl  S4, 1849. 


PATKft'S  PATBNT  MUSICAL  CBIMB  CLOCKS. 


In  all  chime  elocks  as  hitherto  con- 
structed, the  chimes  have  been  produced 
by  means  of  beiU  struck  by  hammers, 
put  in  motion  at  stated  times  by  means  of 
trains  of  wheels,  springs,  racks,  &c.,  but 
ihe  multiplicity  of  toe  requisite  ma- 
chinery, and  the  space  occupied  by  it, 
hmwe  sattsed  such  dosks  to  be  expenaiTe 


and  combrons,  and  consequently  hut 
little  used. 

Mr.  Payne,  of  Bond-street,  has  just 
patented  a  very  ingenious  substitute  for 
the  bell,  by  which,  not  only  are  these 
objections  entirely  obviated,  hut  nnich 
finer  sounds  or  chimes  produced.  The 
prefixed  figure  is  an  end  elevation  of  the 
striking  parts  of  a  clock  exhibiting  Mr. 
Paine*8  improvement. 

A,  is  a  spring  barrel  B,  a  fnsee 
which  is  connected  with  the  barrel  by  the 
chain,  C  DD,  a  train  of  wheel-work 
giving  motion  to  the  barrel,  £,  which  latter 
is  studded  with  sets  of  pins  similar  to  an 
organ  barrel,  and  arranged  so  as  to  pro- 
duce the  proper  chimes  by  acting  on  a 
set  of  steel  springs,  F  F,  which  are 
attached  to  a  cross-bar,  G,  which  is  made 
either  in  one  piece  with  the  framework, 
U  H,  of  the  clock,  or  secured  to  it  by 
accurate  fitting  screws  to  prevent  any 
jar  in  the  sound  of  the  springs. 

'l*he  means  employed  for  causing  the 
barrel,  E,  to  rotate  at  the  proper  inter- 
vals of  time  are  exactly  similar  to  those 
employed  in  clocks  fitted  with  bells,  and 
being  well  understood,  do  not  require  to 
be  here  further  exu^ined. 


SUOKB  &B8PiaATOB,. 

Sir, — In  reply  to  the  stiicturei  to  which 
Mr.  Baddeley  has  luhscribed  hii  name  (see 
Meeh.  Mag,,  No.  1S39,  p.  322),  evidently 
for  the  purpose  of  opposing  the  introduction 
of  the  new  Smoke  Respirator  of  Messrs. 
Robinson  and  Siems,  1  beg,  as  one  who  was 
aotnally  present  at  the  experiments,  to  offer 
a  few  remarks. 

I  can  testify,  in  the  first  place,  that  it  was 
never  given  out  that  the  invention  was  to  be 
produced  for  inspection  ;  all  that  was  pro- 
mised was  shown,  as  described  in  your 
pages.  No.  1338,  p.  305  ;  snd  I  thmk  it  most 
vnjost  that  the  inventors,  Robinson  and 
Siems,  should  be  sneered  out  of  their  pro- 
perty, bscsuae  Mr.  Baddeley,  and  perhaps  s 
few  others,  are  envious  of  the  suooess  of 
these  persons  in  solving  the  riddle,  '*  How 
can  we  live  in  smoke  ?"  Mr.  Baddeley,  it 
is  quite  evident,  is  not  in  possession  of  the 
secret  of  placing  the  egg  on  its  end.  As  for 
his  theory  of  chemical  absorption  it  is  as 
ridiculous  as  the  assertion  that  water  has 
been  found  folly  adequate  for  the  purpose. 
Mr.  Baddeley  evidently  knows  nothing  of  the 
subject,  further  than  that  a  miner  of  the  name 
of  Roberts  invented,  twenty-five  years  ago, 
a  sort  of  diving-bell  for  smoke,  for  which 
he  was  duly  rewarded,  as  Mr.  B.  drsnm- 
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MR.  Mansfield's  benzole  vapour  lamp. 


ttantially  relates.  Bot  this  smoke  dmng- 
bell,  with  all  its  enoumbranoes  of  breathings- 
hose,  &c.,  has  not  become  generally  useful. 
Nor  does  it  in  the  least  resemble  the  inven- 
tion of  Robinson  and  Siems,  which  is  port- 
able in  a  small  pocket,  and  costs  but  a  few 
shillings,  while  the  other  costs  many  pounds. 
SimpHcity  is  its  great  merit ;  and  as  for 
efficacy,  Mr.  Baddeley's  superficial  logie 
has  not  in  the  least  disproved  the  real  merit 
of  the  new  invention  first  described  and 
approved  in  the  Meek,  Mag,^  No.  1338, 
p.  305.     I  am.  Sir,  yours,  &a, 

N.  H.  Phillips. 

16,  York- terrace,  Caxnberwell  New-road. 
April  23,  1849. 

[The  ^*  being  actually  present"  at  an  ex- 
periment does  not,  it  is  plain,  involve  of 
necessity  any  peculiar  capacity  for  under- 
standing and  appreciating  it.  We  hope  for 
the  sake  of  Messrs.  Robinson  and  Siems 
that  the  originality  and  usefulness  of  their 
invention,  admits  of  some  better  vindication 
than  this.— Ed.  M.  M.] 


MR.  C.    B.   MANSFIKLD'S   PATENT  BBKZOLK 
VAPOUR  LAMP. 

[Abitract  of  a  Paper  by  Mr.  Mansfield,  read 
before  the  Institution  of  Civil  Engineers,  17th 
April,  1849.] 

Liquid  hydrocarbons  have  been  compara- 
tively little  used  for  the  production  of  arti- 
ficial light ;  and  in  the  instances  in  which 
they  have  been  applied,  their  liquidity,  and 
not  their  evaporability,  has  been  turned  to 
account. 

In  the  use  of  the  common  volatile  oils, 
the  excess  of  carbon  in  their  composition  is 
the  great  difficulty;  this,  however,  when 
properly  treated,  becomes  an  actual  benefit. 

There  are  two  methods  of  rendering  this 
carbon  efficient  as  **  light-fuel,"  when  advan- 
tage is  taken  of  the  volatility  of  the  sub- 
stances :  one  is,  to  cause  the  vapour,  as  it 
escapes  from  a  jet,  to  mix  rapidly  with  the 
air ;  the  other,  to  mix  the  vapour,  before 
combustion,  with  other  gaseous  matters  con- 
taining less  carbon.  The  first  of  these 
methods  is  instanced  in  Holliday*s  recently 
patented  Naphtha  Lamp.  The  second  is 
adopted  in  the  new  arrangements  about  to 
be  described. 

According  to  one  of  these  arrangements, 
the  hydrocarbons  are  mixed  with  some 
other  inflammable  spirit  containing  very 
little  carbon.  The  mixture  is  made  in  cer- 
tain definite  proportions,  which  ensure  a 
perfectly  white  light,  and  from  which  any 
deviation  results  in  a  flame  of  inferior  qua- 
lity,—pale,  if  the  hydrocarbon  be  deficient, 
—smoky,  if  the  mixture  be  poor  in  spirit. 


The  ingredients  most  aooettible  in  this  i 
try,  are  wood-spirit  and  a  volatile  oil  frona 
coal  naphtha,  in  the  proportion  of  two-thirds 
of  the  former  to  one- third  of  the  latter. 
Alcohol  and  oil  of  turpentine  have  beea 
similarly  used  on  the  continent,  though  the 
former  is  too  dear  for  use  in  Bngland. 

Another  adaptation  of  the  same  princi- 
ple is,  the  solution  of  the  hydrocarbon 
vapours  with  permanent  gases  of  inferior,  or 
even  of  no  illuminating  powers. 

This  application  may  be  called  the  naph- 
thaliiation  of  gas,  or  the  gasization  of  naph« 
tha,  according  as  its  main  objeet  is  to 
enhance  the  services  of  the  gas,  or  to  utilize 
the  liquid  :  the  latter  was  the  otject  of  the 
new  proposal  which  forms  the  subject  of 
this  paper.  The  former  has  been  already 
accomplished  by  preceding  inventors. 

The  first  invention  was  that  of  Mr.  Dono- 
yan,  in  1830,  who  proposed  to  confer  illa- 
minating  power  on  gases  that  were  inflam- 
mable, but  not  luminiferous,  by  charging 
them  with  the  vapour  of  hydrocarbons;  bot 
firom  the  want  of  a  sufficiently  volatile  fluid, 
he  was  compeUed'to  have  a  reserroir  cloae 
to  every  burner.  The  next  application  waa 
that  of  Mr.  Lowe,*  who  increased  the  light 
obtained  from  coal  gu  by  pasaing  it  over 
surfaces  of  naphtha.  Mr.  Besle's  air  11^ 
followed ;  its  object  was  to  use  hydrocarbons 
for  illumination,  by  passing  a  current  of  air 
throogh  Teasels  containing  those  liqpuds. 
There  existed,  however,  the  same  obetadoi 
to  this  plan  as  to  that  of  Mr.  Donovan,  vb., 
the  heat  required  to  evaporate  the  only  liquid 
hydrocarbons  then  accessible. 

At  length  the  difficulty  has  been  solved, 
by  the  discovery  of  a  liquid  hydrocariwn,  as 
volatile  as  spirits  of  wine,  but  containing 
sufficient  carbon  for  the  most  perfect  light, 
and  obtainable  in  any  quantity.  This  hy- 
drocarbon is  procured  from  coal  tar,  and 
called  <'  Benzole."  Its  volatility  is  such  as 
to  enable  it  to  naphthalize  atmospheric  air 
as  eflectually  as  ordinary  naphtha  docs  coal 
gas. 

The  system  proposed  by  the  author  eoo- 
sists  in  conducting  a  stream  of  almost  any 
gas,  or  even  of  atmospheric  air,  through  a 
reservoir  charged  wiUi   Benxole  or  some 
other  equally  volatile  hydrocarbon  ;  the  gas 
or  air  so  naphthalised  being  then  condacisd 
like  common  coal  gas  through  pipes  to  the 
burners.    The  system  is  applicable  on  asy 
scale,  from  the  dimensions  of  town  gas  works 
to  the  compass  of  a  table  lamp.     [An  apps- 
ratus  was  exhibited  to  the  meeting,  in  wfaidi 
a  small  gas-holder,  filled  by  a  pair  of  bellovi, 
supplied  common  air  through  pipes.]    TIm 
gases  formed  by  passing  steam  over  red-boC 
coke  would  answer  wdl  for  this  purpose^ 
and  it  would  depend  on  local  i 
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whether  thii  mode  of  generating  the  enrrent 
would  be  preferable  to  the  expenditure  of 
the  mechanical  force  neoeaaary  for  driving 
atmoapheric  air  through  the  pipea.  Paie 
dzygen  charged  with  the  vapour  would  ex« 
plode  on  ignition ;  thia  might  prove,  there- 
fore, a  uaeful  aonrce  of  motive  force.  It  ii, 
however,  difficult  to  form  an  exploaive  mix- 
ture of  the  vapour  with  common  air.  By 
decompoiing  water  with  the  voltaic  battery, 
naphthaliaing  the  hydrogen  with  Benzole, 
and  burning  it  with  the  aid  of  the  equiva- 
lently  liberated  oxygen,  a  simple  light  of 
intense  power  may  be  obtained.  Thia  ia  a 
great  simplification  of  tbe  ordinary  system 
of  gas-lighting,  aa  no  retorts,  refrigerators, 
puriiien,  or  meters  are  required,  and  the 
products  of  combustion  are  aa  pure  aa  those 
from  the  finest  wax.  It  may  be  expected 
that  the  elegance  of  the  material  and  the 
aimplidty  of  the  apparatua  will  gain  for  it 
introduction  into  buildmgs  and  apartments 
where  coal  gaa  is  not  now  considered  admia- 
aibk. 

Tbe  apparatua  and  conditions  necessary 
for  the  auccesa  of  the  metllod  are,  a  flow  of 
cheap  gas,  or  of  air,  driven  through  pipea  by 
any  known  motive  power,  and  a  reservoir  of 
the  volatile  spirit,  through  which  the  main 
pipe  muat  paaa  in  some  convenient  part  of 
ila  course ;  these  pipes  and  reaervoira  being 
protected  from  the  cold.  Though  the  liquid 
doea  not  require  to  be  heated  above  the 
avenge  temperature  of  the  air,  it  ia  liable 
to  become  cooled  by  its  own  evaporation,  so 
aa  to  require  an  artificial  aapply  of  warmth. 
Thia  ia  readily  efiected  by  causing  a  small 
jet  of  flame  of  tbe  gaa  itaelf  to  play  upon 
the  reservoir ;  and  by  a  aimple  contrivance, 
called  a  '*  Thermoatat,"  by  which  the  flame  ia 
shut  off  when  necessary,  the  temperature 
can  be  made  self-regulating,  so  aa  never  to 
liae  above  or  fall  below  a  proper  degree. 
The  cooling  due  to  the  evaporation  would, 
of  oourae,  be  inversely  proportionate  to  the 
quantity  of  liquid  in  the  reservoir.  If  atmo- 
spheric air  wen  used  aa  the  vehicle  for  the 
vapour,  the  jet  holea  in  the  burner,  from 
wUeh  it  escaped  for  combustion,  must  be 
slightly  larger  than  those  for  coal  gas. 
[Some  bumen,  contrived  for  the  purpose  of 
aiseuntely  adjusting  the  size  of  the  orifice 
to  the  quantity  of  luminiferous  matter  escap- 
ing, were  here  exhibited  and  described ;  they 
were  made  so  that  by  moving  a  part  of  tbe 
burner,  any  required  quslity  of  flame,  from 
Hgbtleaa  blue  to  smoky,  could  be  obtained, 
there  being  a  medium  point  at  which  the 
moat  perfect  brilliancy  is  arrived  at.]  The 
humera  would  anawer  equally  well  for  coal 
gaa,  though  that  material  could  not,  even  by 
them,  be  made  to  evolve  so  white  and  pure 
a  light  aa  that  from  Benzole  vapour. 

A  gallon  of  Benzole,  of  the  degree  of 


purity  requisite  for  the  purpose,  coata  about 
two  shillinga  and  sixpence ;  to  this,  the  ex- 
pense of  the  air  current  and  the  interest  of 
the  original  outlay  on  apparatus  must  be 
added.  This,  it  ia  presumed,  would  not 
raise  the  cost  to  more  than  four  shillings  for 
the  consumption  of  a  gallon  of  Benzole. 
Now,  one  ounce  of  that  liquid  will  give  a 
light  equal  to  four  wax  candles,  of  four  to 
the  pound,  for  one  hoar ;  or  one  gallon  for 
about  one  hundred  and  twenty  hours.  And 
hence  it  follows,  that  a  gallon  of  thia  mate- 
rial ia  equivalent  to  about  one  thouaand 
cubic  feet  of  ooal  gas. 

Again;  while  to  produce  one  thousand 
cubic  feet  of  gas,  at  least  two  hundred  pounds 
of  coal  have  to  be  transported  from  the  mine, 
one  gallon  of  Benzole  doea  not  weigh  more 
than  seven  pounds ;  this,  in  carriage,  would 
give  Benzole  an  advantage  of  twenty-eight 
to  one  over  coal  as  a  source  of  light. 


SPXCIFICATI0N8  OF  BNGLI8H  PATENTS  EN- 
ROLLED DURINQ  THE  WEEK,  ENDING 
26th  of  APRIL. 

Joseph  Eugene  Asaert,  Lille,  France, 
machiniat.  F&r  improved  meam  ^f  obtain' 
ing  motive  power.  Patent  dated  October 
10th,  1348. 

This  ''new"  contrivance  for  obtaining 
motive  power  is,  as  the  intelligent  reader 
will  soon  perceive,  a  very  old  acquaintance. 
It  conaists  of  a  iframe-work^  in  which  are 
supported,  in  suitable  bearings,  two  wheels, 
which  carry  an  endless  vertical  chain  or 
band,  furnished  with  a  number  of  pro- 
jecting bracketa  for  carrying  weights.  A 
second  pair  of  wheela,  of  larger  diameter 
than  the  first,  are  similarly  supported  in  the 
frame-work,  and  carry  an  endless  vertical 
chain  or  band  fitted  with  a  less  number  of 
brackets  than  the  other.  Underneath  all 
theae  Is  a  horizontal  endless  band,  furnished 
with  projections,  and  turning  upon  two 
wheela.  The  rotary  motion  of  the  top 
wheel  of  the  fint  pair  ia  communicated  to 
the  bottom  one  of  the  second  pair;  and 
hence  to  the  undermoat  one  by  the  inter- 
vention of  suitable  toothed  and  bevelled 
gearing.  And  thia  rotary  motion  is  pro- 
duced, in  the  fint  instance,  by  the  weights 
falling  from  a  source  of  supply  on  to  the 
brackets  of  the  first  endleaa  baud,  which  ia 
thereby  made  to  descend,  and  ita  wheels  to 
revolve.  Hie  weights,  when  tbey  descend 
to  the  bottom,  fall  from  the  bracketa,  and 
are  received  between  tbe  projectiona  of  the 
horizontal  band,  and  thereby  carried  to  the 
aeeond  band,  which  receivea  them  into  its 
brackets,  carries  them  up,  and  returns  them 
to  the  source  of  supply.  Two  toothed  rods 
are  provided,  which  alternately  gear  into 
toothed  wheels  fixed  upon  the  axles  of  the 
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aeoond  ptir  of  wbeelft  tnd  by  tbeir  wtigfat 
aid  in  the  Moeniioii  of  the  band.  Gnidea 
are  placed  io  as  to  retain  the  weigbu  in 
tbeir  proper  poiitiontt  and  the  motive  power 
reaaltioff  (?)  from  the  revolation  of  theae 
wheels  ia  given  off  from  tiitfir  axii. 

Claim. — The  node  of  cowbiniDg  mecha- 
nical parte  into  a  machine,  so  that  a  pair  of 
endless  chains  or  bands  may  be  caused  to 
move  by  a  series  of  weights ;  the  descend- 
ing weights  being  at  all  times  more  nnmer* 
ons,  end  acting  with  less  leverage  than  the 
ascending  weightSi  whereby  (?)  an  improTod 
means  of  obtaining  motive  power  is  pro* 
doced. 

RoBBKT  Angus  Smith,  Manchester. 
For  impravemenit  in  the  appUeaiion  4md 
preparation  qf  eoai  tor.  Patent  dated 
October  19th,  1848. 

These  improvements  consist  in  the  pre- 
paration and  application  of  coal  tar  to  coat- 
ing the  interior  surfaces  of  water-pipes. 
The  coal  tar  is  first  reduced  by  distillation 
or  otherwise,  to  a  thick,  pitch-like  mass, 
and  placed  in  an  open  vessel,  of  sufficient 
depth,  to  contain  the  pipes  to  be  operated 
on,  where  it  la  heated  to  300°  Fahr.,  or  to 
a  temperature  at  which  the  coal  tar  becomes 
fluid.  The  interior  surfaces  of  the  iron 
pipes  are  freed  from  oxide,  and  covered  with 
linseed  oil,  to  facilitate  the  adhesion  of  the 
coal  tar  in  which  they  are  immersed  for 
about  an  hour,  after  having  been  previonaly 
heated  to  300''  Fab.  When  the  pipes  are  lifted 
out,  linseed  oil  is  poured  into  them,  which 
rsmoves  any  excess  of  ooal  tar,  and  serves, 
at  the  same  time,  to  keep  the  contents  of 
the  vessel  fluid.  Or,  the  pipes  may  be  placed 
cold,  after  being  cleansed  from  the  oxide  in 
the  melted  coal  tar,  and  kept  there  until 
they  are  of  the  same  temperature,  which  the 
patentee  statea  he  has  generally  found  to 
take  an  hour  and  a  half. 

Claim.  — Coating  the  interior  of  water- 
pipes  with  coal  tar  by  the  aid  of  heat. 

8amual  CuiTLiFrB  LisTXB,  Manning- 
ham,  York,  gentleman.  For  improvement 
in  preparing,  keeiHng,  and  eomUnff  loeo/ 
and  other  fibrome  materiaU,  Patent  dated 
October  19th,  1848. 

1.  To  scour  the  wool  or  other  fibrous 
materials,  the  patentee  makes  use  of  a  vessel 
12  feet  long,  3  feet  wide,  and  3  feet  deep, 
containing  soapsuds  or  other  soQuring 
liquid  I  and,  beneath  the  water  lino,  a  roller 
supported  in  bearings  in  the  sidM.  Above 
the  vessel  are  two  pairs  of  roUen,  carrying 
two  endless  bsnds  of  net  or  other  material, 
which  pass  underneath  the  submerged  roller. 
The  bottom  band  supports  and  Mrries  the 
wool,  and  the  top  one  keeps  it  in  position 
by  lightly  pressing  upon  it.  In  older  to 
insure  an  equaUe  motion,  the  edges  of  tho 
band  are   attached   to  endloM  chaini,  to 


which    rotary    motion    is 

whereby  the    band  is  drawn  through  ths 

water,    under  the .  submerged   roller,   and 

out  of  it,  and  finally  delivered  to  a  pair 

of  compressing  rollers,  which    finish   the 

operation. 

2.  The  wool  is  prepared  for  combing, 
that  is  to  say,  has  the  stsples  take*  out, 
and  the  fibres  parallelised,  bjF  being  made  Co 
pass  between  a  wooden  roller,  fitted  with 
projecting  pieces  upon  its  periphery  and  a 
porcupine  roller,  which  is  furnished  with 
lifting  bars  placed  between  the  teeth.  Ths 
proj^ng  pieces  take  into  the  spooea  be- 
tween the  teeth,  so  as  to  oause  th^a  to 
enter  the  wool  at  right  aoglea,  and  the  evds 
of  the  lifting  bars  travel  in  eccentric  guides 
or  races,  whereby  the  wool  is  lifled  ^  the 
teeth  to  a  pair  of  ordinary  rollers,  and  theofis 
on  to  another  porcupine  roller  similarly  ar- 
ranged to  the  first.  Insteadof  the  ends  oif  the 
bars  being  made  to  travel  in  an  eccentric  race, 
and  the  wool  lifted  off  the  teeth,  the  teeti&oNV 
be  withdrawn  from  the  wool,  and  the  race  dis- 
pensed with,  by  the  foundations  of  the  teeth 
being  placed  upon  springs  in  reossses  ia  the 
peripherv  of  Uie  roller,  so  as  to  allow  of 
their  being  depressed  when  neeessary,  by 
the  action  of  projection  pieces  suitah^ 
arranged,  whereby  the  teeth  ere  with* 
drawn.  Or,  the  wool  may  be  dnw» 
between  a  pair  of  porcupine  roUera,  or 
between  a  pair  of  porcupine  endless  hands* 
These  processes  are  similar  to  those  |nh 
tented  by  Mr.  Perry  end  by  Mr.  Donaia- 
thorpe  respectively,  for  eombing  wool  sod 
heckling  flax,  with  the  addition  of  feedhig  ua 
and  feeding  off  rollers,  which  produpe  tha 
square  motion  before  described. 

3.  The  patentee  propoeea  to  vary  Ihn 
pitch  of  the  worm  of  the  sorew  gill,  so  that 
one  end  may  be  as  largo  again  as  tha  athsTt 
in  order  to  produce  a  progreasively  iaeress 
ing  motion,  whereby  a  draft  is  created  be* 
tweea  the  combs  entering  the  wool  sad 
those  leaving  it, 

4.  The  front  rowa  of  thecoasba  are  auda 
ahorter  by  more  than  half  en  ineh  thw  tha 
back  ones,  which  rob  the  wool  from  ths 
rollers,  and  hold  and  prevent  the  noQ  sad 
trash  from  passing  with  the  goad  wool. 

ft.  For  combing,  an  apparatus  is  esi> 
ployed,  in  which  a  square  motion  Is  givai 
to  the  oomba,  by  sseina  of  top  and  boitan 
guidee  in  which  they  slide.  UndamMth 
the  frame  ia  a  revolving  shaft,  whieh  sanisi 
two  cams  with  hiclined  fhoee,  Tha  aaliaa  ii 
ss  follows  :^one  cam  lifts  one  of  tha  eemhi 
from  the  bottos>  gnldeoframa  iatothetta 
one,  and  the  inclined  faee  eaasas  it  to  Iwii 
a  distance  therein  eqaal  to  its  breadth;  Ihl 
seoond  eomb  ia  lifted  np  and  paahadlsraif4 
in  like  manner,  and  so  on  wiUi  aU  ths 
combs,  until  the  first  arrives  at  the  sad  «f 
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tbi  top  inifde,  when  the  Moond  oun  allowa 
I         it  to  ftll  dovB  into  the  bottom  gaide,  and 
putbes  towards  iti  first  position. 

CVoMie. — Carrjing  or  snpporUng  wool 
through  aoapsods  or  other  scouring  Uqnids 
hj  means  of  endless  sheets  or  baodi. 

2.  The  lifting  bars  to  assist  the  wool  in 
drawing  from  porenpine  rollers,  drams  or 
sheets,  either  for  preparing  the  wool  to  be 
eombed,  or  alter  it  is  oombed. 

3.  Using  porcipine  sheets  or  aprons,  with 
or  without  lifting  bars,  so  long  as  the  wool 
is  not  allowed  to  accumulate. 

4.  Preparing  wool  to  be  eombed  upon  a 
machine  wherein  a  motion  is  produced, 
similar  to  that  of  a  screw  giU,  (but  without 
a  screw,)  that  ia  to  say,  the  teeth  are  caused 
to  enter  the  wool  a|  right  angles  to  the 
fibres. 

5.  Preparing  wool  upon  porcupine  sur* 
faoes,  to  be  combed  by  hand. 

6.  The  patentee  lemarks,  under  this  head, 
that  he  does  not  claim  the  patented  plan 
of  Mr.  Perry  for  combing  wool,  nor  that 
of  Mr.  Oonnisthorpe,  for  heckling  flax,  ex* 
cept  when  rollers  are  used  to  feed  the  wool 
OB  and  take  it  off, 

7.  Constructing  screw  gills  with  a  Tary* 
Ing  pitch,  so  that  a  draft  may  be  created  be* 
Iwcea  the  gills  entering  the  wool,  and  those 
leaving  it. 

S.  Arranging  sets  of  combs  iu  soehmant 
ner,  that  some  of  the  back  ones  may  not  be 
leoe  than  half  an  inch  longer  thap  some  of 
iho  front  ones. 

9.  The  machine,  before  described,  for 
combing  wool;  the  working  of  which  is 
vei7  nmilar  to  that  of  a  screw  gill,  (but 
which  hae  no  sorew,)  the  teeth  entering  the 
fibres  at  right  angles,  and  traTcUing  in  it 
ia  a  horiaontal  direction  or  nearly  so, 

'Brasm.  Clamkm  Hills,  Deptford,  Kent, 
manufacturing  chemist.  J^iatpm^minii 
m  irmimg  of^iaim  MalU  mwf  pa»u  or 
a^pseare.    Patent  dated  October  9th.  1848. 

1.  The  first  of  these  improTements  conr 
•ieta  in  certain  processes  aqd  apparatuses 
Unr  increasing  the  illuminating  power  of 
gae,  and  obtaining  a  greater  quantity  of  gas 
ftom  a  giyen  quantity  of  ooaL 

ne  tar  or  pitch  lesultiog  firom  the  ma* 
luiflaeture  of  qrdinary  coal  gas,  is  deprived 
of  its  naphtha,  and  induced,  by  dtstillatioa, 
to  a  bard  and  solid  state  when  cold.  Alter 
thia,  it  is  melted  and  mised  with  breeze, 
•ttall  coke  or  coal,  when  it  may  be,  to  pro— 
daoo  gas,  distilled  in  a  retort  by  itself,  or 
mixed  wilh  eoal,  or  thrown  in  on  the  top 
of  a  charge.  Or,  the  thick  tar  may  be  run, 
in  a  gentle  stream,  into  a  vertical  retort, 
kept  red-hot,  and  partially  filled  with  ooke, 
viliereby  gas  will  be  generated,  and  more 
ooke  formed,  which  must  be  removed  when 
Iba  ntortbeeomee  toe  full.    The  gas  peiaea 


over  the  heated  surfaces  of  the  coke,  and 
escapes  irom  the  bottom  of  the  retort.  The 
retorts  employed  (by  preference)  for  this 
purpose  are  <<  reciprocating  ones/'  that 
is  to  say.  retorts  in  which  the  gas  of  the 
one  is  made  to  pass  into  the  ooke  of  the 
other.  The  vapour  of  naphtha,  which  is 
distilled  from  the  tar,  may  dther  be  con- 
densed, by  being  caused  to  pass  through  a 
refrigerator,  or  converted  into  an  illumi* 
nating  gas,  by  being  made  to  flow  into  a 
red-hot  vertical  retort,  partially  filled  with 
ooke.  The  illuminating  quality  of  the  gaa 
may  be  much  improved,  by  being  mixed 
with  the  waste  gas  of  wood,  which  is  evolved 
in  the  distillstion  of  pyroligneous  acid. 

2.  In  order  to  obtain,  in  a  concentrated 
state,  volatile  solutions  of  ammonia,  Mr. 
Hill  proposes  to  employ  a  tower,  ten  times 
greater  in  height  than  in  diameter,  and 
fitted  inside  with  iron  trays  placed  about 
two  feet  apart.  The  spaces  between  the 
trays  are  nearly  filled  with  coke,  broken 
tilca,  and  other  such  like  suitable  materials. 
And  the  solution  is  caused  to  flow  into  the 
top  of  the  tower,  and  through  theae  various 
substances,  while  a  current  of  steam  or 
heated  air  is  drawn  in  at  bottom  by  means 
of  a  chimney  or  other  suitable  mechanical 
meens,  so  that  it  may  come  into  contaet 
with  the  sqlution,  percolating  the  media, 
and  thereby  vaporise  the  ammonia,  and 
allow  the  water  to  flow  out  at  bottom.  The 
ammonia«»l  vapour  is  next  led  through 
similar  media,  which  surrounda  a  coil  of 
pipes,  placed  in  a  seoond  tower,  to  conduct 
the  solution  to  the  first.  By  this  arrange- 
ment the  ammoniaeal  vapour  will  commu* 
nicate  portions  of  its  heat  to  the  solution, 
and  consequently  lose  the  greater  part  of 
whatever  watery  partioles  it  may  retain 
after  the  first  operation. 

ft.  To  concentrate  saline  solutiona  and 
sulphuric  acid,  a  process  ia  adopted  very 
aimilar  to  tiie  precedingi  with  these  modi- 
fications, however,  that  the  towers  are  lined 
with  some  substance  not  affected  by  the 
add,  and  the  media  employed  poasesa  also 
the  same  acid-resisting  property. 

4.  Liquids  are  made  to  absorb  gases, 
which  have  an  affinity  for,  or  are  soluble  in 
them,  by  being  caused  to  flow  into  the  top 
of  a  tower  like  the  one  before  described ; 
bat,  having  saw-dost,  tan,  or  pumice-stone, 
as  the  percolating  media,  and  the  holes  of 
the  tray  sufficiently  small  to  prevent  their 
falling  through,  while  the  gaa  is  drawn  ia  at 
bottom,  and  penetrates  the  ssw.duat,  and 
combines  with  the  liquid  with  which  it  is 
saturated.  Or,  the  gas  may  be  conducted 
into  a  horiaontal  cylinder,  half  filled  with 
the  liquid,  and  furnished  with  a  horiaontal 
spiadle,  sus rauuded  with  brushwood,  furae, 
or  other  similar  subetances.  Rotary  motion 
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is  communicated  to  the  spindle,  and  the 
brushwood,  dipping  half  into  the  water, 
carries  up  some  of  the  particles,  which,  fall- 
iug  from  point  to  point,  become  saturated 
with  the  gas.  When  the  liquid  is  sufficiently 
impregnated  with  the  gas,  it  is  drawn  off, 
and  a  fresh  supply  introduced. 

5.  To  expel  the  noxious  gases  or  vapours 
from  Tessels  in  which  ammoniaeal  liquids 
have  been  saturated,  as  also  from  gas*purify- 
ing  materials,  and  the  Tessels  containing 
them,  currents  of  steam,  or  atmospheric  air, 
either  heated  or  not,  are  passed  through  them. 
The  draft  is  created  by  a  chimney  or  other 
exhausting  apparatus,  and  the  steam  or  air 
is  admitted  at  top  of  the  vessel,  and  drawn 
down  through  the  msterial  to  a  chimney. 
In  case  the  vessel  or  purifying  material  con- 
tains a  gas  which  it  may  be  desirable  to  pre- 
serve, a  condenser  may  be  placed  between 
it  and  the  chimney.  By  this  process  the 
lime  used  in  gasworks  may  be  so  purified 
as  to  be  fit  for  use  again.  And  the  forma- 
tion of  explosive  compounds  by  these  gases 
is  prevented  by  causing  a  sufficient  quantity 
of  steam  or  atmospheric  sir  to  mingle  with 
them  in  the  pipe  leading  to  the  chimney. 

6.  To  distribute  liquids  equally  in  stills 
or  absorbing  vessels,  the  following  arrange- 
ment is  proposed :— A  number  of  pipes,  set 
at  a  convenient  distance  apart,  and  having 
small  holes  drilled  in  them,  are  employed  to 
conduct  the  liquid.  A  tumbler,  divided  by  a 
central  plate  into  two  triangular  or  hopper- 
lilce  compartment^,  is  so  suspended  by  pivots 
over  a  box  and  underneath  the  supply  tsp, 
that  when  filled  it  shall  reverse  its  position, 
empty  its  contents,  and  bring  the  opposite 
end  uppermost  to  be  filled  in  it»  turn.  The 
object  of  this  arrangement  is  to  convert  the 
continuous  flow  into  intermittent  supplies, 
each  sufficient  to  fill  the  box.  Or  instead  of 
the  preceding  apparatus,  a  hollow  central 
vertical  spindle,  having  radial  hollow  arms 
perforated  on  the  under  side,  may  be  em- 
ployed.  Rotary  motion  is  communicated  to 
the  spindle,  and  the  liquid  flowing  through 
it  to  the  radial  arms  is  equally  delivered 
through  the  perforation  to  the  stUl,  &c. 

7.  In  order  to  deprive  coal  gas  of  its 
naphthaline,  the  patentee  causes  it  to  pass 
through  a  solution  of  caustic  potash,  and 
lime,  or  caustic  soda,  and  lime,  which  is 
contained  in  a  vessel  constructed  and  ar- 
ranged similarly  to  a  wet  gu  purifier. 

Cfaim*.— 1.  Mixing  thick  tar  or  pitch, 
deprived  of  ita  naphtha,  with  breese,  small 
coke,  or  coal,  to  be  used  in  conjunction  with 
ordinary  coal  in  making  gas. 

2.  Running  thick  tar  or  pitch  into  red. 
hot  retorU,  partly  filled  with  coke  or  other 
anitabie  substance,  so  as  to  form  heated 
surfaces  over  which  the  generated  gas  is  to 


3.  Passing  the  vapour  of  naphtha  throigh 
red-hot  retorts,  partly  filled  with  coke,  ao  ai 
to  form  an  illuminating  gas. 

4.  Mixing  the  waste  gas  from  wood  (ob- 
tained in  the  manufacture  of  pyroUgMosi 
acid)  with  the  gas  obtained  from  the  rich 
hydrocarbons  or  from  coaL 

5.  Distilling  the  volatile  solutioDi  of  im- 
monia,  whether  pure  or  mixed  with  otlier 
gases,  by  running  them  through  gnstlj 
divided  media,  contained  in  a  suitiAile  chsa- 
ber  or  tower,  while  a  current  of  stesa  or 
heatad  air  is  brought  into  direct  coataet 
with  them  by  being  caused  to  pass  throagh 
the  media  in  an  opposite  direction. 

6.  Concentrating  saline  solutions,  bj 
causing  them  to  percolate  through  soitsble 
media,  over  or  through  wluch  heated  sir,  or 
the  gaseous  producta  of  combastioo,  an 
made  to  pass  in  an  opposite  directioD. 

7.  Drivmg  off  the  more  aqueous  vapoan 
of  sulphuric  acid,  by  causing  heated  air,  or 
the  gaseous  producta  of  combustion,  to  paaa 
through  a  tower  or  column  containiDg  aait- 
able  media,  through  which  the  solpkirie 
acid  is  made  to  percolate* 

8.  Effecting  the  absorption  of  gam  by 
liquids  for  which  they  have  an  affioity,  ai 
before  described. 

9.  Extracting  or  clearing  the  noxiosa  or 
other  vapours  from  ammoniaeal  satantofi, 
gas  purifiers,  and  other  absorbing  veaada, 
and  the  purifying  materials  emptoyed  is 
them,  by  passing  a  current  of  steam  or  staas- 
spheric  sir,  whether  at  ordinary  or  high 
temperatures,  to  pass  through  them  to  tha 
furnace  or  chimney. 

10.  Preventing  the  gases  drawn  fnm  aoeh 
vessels  or  substances  from  forming  eiploaiit 
compounds,  by  mixing  with  them  a  aai- 
cient  quantity  of  steam,  atmospheric  sir, 
carbonic  acid,  or  other  suitable  gas,  to  rai- 
der them  inexplosive. 

11.  Distributing  liquids  equallf  into  atiOa 
or  other  absorbing  vessels,  by  messs  of  a 
tumbler  or  revolving  radial  anna. 

12.  Freeing  coal  gas  firom  ita  nsphthsfiief 
by  passing  it  through  solutions  of  cavatie 
potash  and  lime,  or  caustic  soda  and  lime. 

RoBBUT  William  Sibvibb,  Upper  HoU 
loway,  Middlesex,  gentieman.  Fbrimfrm- 
msr/s  in  the  wteami  ofwMfpinff  audaiiiiuf 
piain  and  figured  ftbrice.  Patent  data' 
October  19,  1849. 

Theae  improvementa  consiat^ 

1.  In  a  peculiar  mode  of  weightiag  the 
bobbins,  so  as  to  regulate  the  pressoie  i^ 
cording  to  the  strength  of  the  materisl  to  ba 
warped,  and  to  obtain  an  even  amoaat  of 
pressure  upon  the  bobbins,  whether  fitted  or 
empty,  so  that  the  tension  and  lengths  of  tha 
yarns  or  threads  may  be  nearly  equal  dirh^g 
the  warping  operation ;  and, 

2.  In  a  mode  of  forming  artificial  icHh* 
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to  "  narrow  wares,"  whereby  two  or  more 
I  of  them  ma  J  be  woven  in  one  width,  and 
I        afterwarda  divided. 

1 .  Above  the  bobbin  there  ii  a  bent  lever 
or  presser  bar,  supported  by  a  pin  at  one 
end,  and  screwed  at  the  other  end,  which 
earries  a  weight  capable  of  being  adjusted  to 
the  strength  of  the  material.  At  the  elbow 
of  the  presser  bar  there  is  a  friction  roller, 
which  rests  npon  yam  wound  round  the 
bobbin.  When  the  bobbin  is  filled,  the 
weighted  end  is  at  right  angles  to  the  bob- 
bin; but  as  the  yarn  is  wound  off,  the 
angle  becomes  more  acute,  and  the  tension 
remains  the  same. 

2.  The  patentee  proposes  next  to  weave 
several  pieces  of  narrow  wares  "in  one 
wulth,  with  plain  work  between  each,  in 
wliich  he  interweaves  during  the  same  opera- 
tion threads  of  gutta  percha,  or  of  other 
similar  suitable  material,  supplied  from 
separate  bobbins.  When  the  piece  is  com- 
pleted, it  is  passed  between  a  series  of 
pairs  of  hollow  rollers,  set  at  distances  apart 
corresponding  with  the  breadth  of  each  piece 
in  the  width,  and  keyed  upon  two  hollow 
shafts,  into  which  steam  may  be  admitted  to 
heat  Uiem.  The  heat  and  action  of  these 
rollera  reduce  the  gutta  percha  to  a  semi- 
fluid state,    and  incorporate  it  with    the 

I  fibres  of  the  goods,  so  as  to  form,  when  cold, 
an  artificial  selvage,  and  prevent  them  uo- 
raveiling  when  cut  into  their  proper  widths. 
The  same  object  may  be  effected  by  weaving 
the  wares  in  one  width,  and,  after  dividing  it 
as  may  be  necessary,  coating  the  edges  with 
a  gutta  percha  solution,  or  by  laying  threads 
ot  gaXta,  percha  along  the  edges  of  the  fabric, 
and  incorporating  them  with  the  fibres  by 
pasalBg  it  under  heated  rollers  as  before. 

CUtimt, — i.  The  mode  of  weighting  the 
bobbins. 

2.  Weaving  /'narrow  wares"  in  one  width, 
and  interweaving  at  regular  and  suitable 
distances  threads,  yams,  or  strips  of  gutta 
percha,  or  other  similar  and  suitable  mate- 
rials which  are  incorporated  in  the  fabric  by 
being  subjected  to  heat  and  pressure,  and 
when  the  width  is  divided  forming  an  artifi- 
cial selvage  to  each  separate  piece,  and  pre- 
Tcnting  the  fibres  from  unravelling. 

3.  Forming  this  artificial  selvage  by  coat- 
ing the  edges  of  the  fabrics  with  gutta  per- 
cha or  other  similar  and  suitable  material 
dissolved  in  a  suitable  solvent.    Or 

4.  By  laying  a  thread,  strip,  or  yarn,  of 
gatta  percha,  &c.,  along  the  edges  of  the 
fabric,  and  subjecting  it  to  heat  and  to  pres- 
sare  to  incorporate  it  with  the  fibres  of  the 
Isbric. 

RiOHASD  Archibald  Brooman,  of  the 
Patent  Oflice,  116,  Fleet-street.  For  eer- 
/«m  improvemenia  in  the  manufacture  of 
hinffm  and  the  mackinery  or  apparatw  em- 


ployed  therein.     (A  communication  from 
abroad.)    November  2,  1848. 

For  specification  and  claim,  see  ante 
p.  386. 

— ♦— 

VOTES  AMD  KOTICES. 

The  Royal  Soeiely. --The  new  President,  Lord 
Rosse,  gave  his  first  soirit  on  Saturdaj  last,  at  the 
suite  of  apartments  at  Somerset  House  occupied  by 
the  Royal  and  An^uarian  Societies.  The  exhibi- 
tion of  mechanical  inventions  was  on  this  occasion 
scantier  than  usual.  Next  to  the  noble  President's 
own  monster  telescope,  the  only  one  worth  notioe 
waa  a  beautiful  working  model  of  Cochran's  Ship- 
Timber  Sawing  Machine,  corresponding  in  all  par- 
ticulars with  the  engravings  which  we  recently  gave 
of  it.  Prince  Albert  honoured  it  with  a  most  mi- 
nute examination,  and  was  at  the  pains  of  testing 
its  capabilities  by  assisting  with  his  own  hands  to 
cut  out  a  miniature  futtock  of  extremely  difficult 
curves.  His  Royal  Highness  complimented  the 
inventor  in  very  flattering  terms  on  the  originality 
and  great  practical  usefulness  of  his  invention. 

JuriMprudeaee,  (u  Affeclin^  Arts  and  Manufae- 
tttm.—The  Society  of  Arts  have  appointed  a  Spe- 
cial Committee  to  investigate  this  subject,  and  to 
report  what  amendments,  if  any,  in  the  existing 
laws  are  desirable. 

Lord  Lyndhurtt  and  Lord  Denman.'-U  is  a  rare 
instance  for  a  lawyer  thoroughly  to  master  a  case  in 
machinery,  and  among  others  one  is  mentioned 
which  particularly  redounds  to  Lord  Lyndhurst's 
honour.  In  the  famous  patent  dispute  about  the 
lace  machines  of  Mr.  Ueathcote,  Lord  Lyndhurst— 
then  Mr.  Copley— actually  devoted  ten  days  to  ob- 
serving and  studying  the  machines  themselves,  and 
learning  ererythiug  about  them.  Lord  Denman — 
then  Mr.  Denman — waa  his  Junior ;  he  knew  no- 
thing beyond  the  law,  and  took  no  interest  in  the 
machinery :  and  whilst  Copley  was  posing  all  oppo- 
sition with  his  mechanical  knowledge,  Denman  waa 
asleep  hours  at  a  time  during  the  trial.— /on rna/  of 
Design.  ^ 

LIST  OP  PATBNTS  ORANTBD  FOR  SCOTLAND 

FROM  TRB  22nd  OP  MARCH,  TO  THB  21  ST 
OF  APRIL,  1849. 

Charles  Henri  Paris,  manufacturer,  for  improve- 
ments in  preventing  the  oxidation  of  iron,  March 
20;  six  months. 

William  Edward  Newton,  66,  Chancery-lane, 
Middlesex,  C.£„  for  improvements  lu  machinery 
for  hulling  and  polishing  rice  and  other  grain  seeds. 
March  26;  six  months. 

James  Fletcher,  of  Salford,  Lancaster,  manager 
at  the  Works  of  Messrs.  William  Collier  and  Com- 
pany, of  Salford,  machinist  and  tool  makers,  and 
Thomas  Fuller,  of  Salford,  machinist  and  tool 
maker,  a  partner  In  the  said  firm,  for  certain  im- 
provements in  machinery,  tools,  or  apparatus  for 
turning,  boxing,  planing,  and  cutting  metal  and 
other  materials.    March  26 ;  four  months. 

Walter  Neilson,  of  Hyde-street,  Glasgow,  engi- 
neer, for  a  certain  improvement,  or  certain  im- 
provements in  locomotive  engines.  March  27 ;  six 
months.  ,  ^ 

Jean  Adolphe  Carteron,  of  Paris,  now  of  the 
Haymarket,  Middlesex,  chemlfct,  for  certain  im- 
provements in  dyeing.     March  27 ;  six  months. 

David  Henderson,  of  the  London  Works,  Ren- 
frew, Scotland,  engineer,  for  improvements  in  the 
manufacture  of  metal  castings.  March  29  ;  six 
months.  ^^.^ 

William  Longmaid,  of  Beaumont-square,  Mid- 
dlesex, gent.,  for  improvements  in  treating  the 
oxide  of  iron,  and  in  obtaining  various  producU 
therefrom.    April  4 ;  six  months. 

Francis  Hay  Thomson,  of  Hope-street,  Glasgow, 
D.Af.,  for  an  improvement  or  improvements  in 
smelting  copper  or  other  ores.  April  11;  six 
months. 

Clcmencc  Augustus  Kurts,  of  Wandsworth,  Bar- 
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Mjr,  irent,  for  certalii  improvements  la  looms  fbr 
weaving.  (CommaaSeatioa.)  April  11 ;  foar  months. 

Barthelemy  Thlmounler  aiii6,  of  Amplepuis,  De- 
fMTtment  de  Rhone,  France,  engineer,  for  improve- 
ments in  machinery  for  sewing,  embroidery,  and 
for  making  cords  or  plats.    April  1  i ;  six  mouths. 

Alfiped  Vincent  Newton,  66,  Chaootry-laoe,  Mid- 
dlesex, for  improvements  in  the  manufacture  of 
piled  Csbrics.     (Communication.)     April  IS;  six 


Arthur  Dunn,  of  Dalston,  chemist,  for  improve- 
meats  in  ascertaining  and  indicating  the  temper»- 
turs  and  pressure  of  fluids.    April  13 ;  six  months. 

Jeremiah  Brown,  of  Kiagswiaford,  Stafford,  roll 
taraor,  for  certain  Improvements  in  rolls  aad  ma- 
chinery used  in  the  manuiacture  of  iron  ;  also  in 
rolls  and  nAschinery  for  shi^nng  or  fashioning  iron 
for  various  purposes.    April  13;  fonrmoaths. 

William  M'Bnde,  Jun.,  of  Sllgo,  Ireland,  but  now 
of  Havre,  Franoe,  merchant,  for  improvements  la 
the  apparatus  and  proceu  of  converting  salt  water 
into  fresh  water,  and  la  oxygenating  water.  (Com- 
munieatioo.)    April  16 ;  six  months. 

John  Rutbven,  engineer,  Edinburgh,  Scotland, 
for  improvements  in  preserving  lives  and  property 
from  water,  and  in  pioduclng  pressure  for  various 
useful  purposes.    April  17;  six  months. 

William  Henry  Balmain,  and  Edward  Andrew 


Paraslltboth  of  8t.Helens,Lancaster,  miiTifteturing 
chemists,  for  improvements  ia  the  manufacture  of 
glass,  and  in  the  preparation  of  certain  materials  is 
be  used  thereia,  parts  of  which  improvements  are 
also  applicable  to  the  manufactare  of  alkalies. 
April  17 ;  six  months. 

Stephen  White,  of  Victoria-place,  Bniy,  New- 
road,  Manchester,  Laoeaster,  gas  engineer,  for  im- 
provements in  the  manttftetuis  of  gases,  sad  is 
the  applioalion  thereof  to  the  parposes  of  heating 
and  consuming  smoke,  siso  impcuvements  ia  fur- 
naces Ibr  economising  heat,  and  in  appaf  stni  to 
the  eonsnaption  of  gases.    Six  montlis. 

Charles  Alexander  Broquetle,  of  K««  Neave  ft. 
Nicholas,  St.  Martin,  France,  chemist,  for  improve- 
ments in  printing  and  dyeing  fibrous  and  other 
materials.    April  80;  six  dwattas. 

Ssren  HJotth,  of  Jury-Bireet«  Aldgate.  Loadoo,  Jot 
certain  improvements  in  the  use  of  eleetrMnag- 
netism,  and  its  application  As  a  motive  newer, 
and  also  other  improTenents  la  Its  appUeatmi  ge- 
nerally  by  eagiiies,  8hips«  and  raUwsys.  ApiU  M ; 
six  months. 

James  Hart,  of  Bermondsey-sauare,  engineer,  ier 
improvements  in  maehlnery  for  manufiKtiiifaiff 
bricks  and  tUss,  parts  of  which  nachiaery  are  ap- 
plicable to  moulding  other  sabstaaoes.  Apdl  10; 
six  months. 
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Charles  AlexaijUer  firoquette,  of  Rue  Neuve,  St. 
Nicholas,  St.  Martin,  Franoe,  chemist,  fur  im- 
provements in  printing  and  dyeing  fibrous  and 
other  roateriaU.    April  21 ;  isix  months. 

William  Kilner,  of  Sheffield,  engraver,  fur  im- 
provements in  manufacturing;  railway  and  other 
axles  and  wheels,  and  in  machinery  to  be  em- 
ployed in  such  manufacture.    April  24;  six  months. 

Lewi,<.  Vernet,  of  Buenos  A>  res,  for  a  method  of 
preserving  frum  destruction  by  worms,  insects, 
decay,  aud  flro,  certain  vegetable  and  animal  sub- 
stances.   April  24;  six  months. 

Thomas  Harcourt  Thompson,  of  Blackheath-hill, 
civil  engineer,  for  certain  improvements  in  appara- 
tus for  preventing  the  rise  of  eflluvium  from  drains, 
sewers,  cesspools,  and  other  places,  and  in  appara- 
tus and  machinery  for  regulating  the  level  of  waters 
in  rivers,  resen>'oirs,  and  canals.  April  26;  6  months. 

George  Simpson,  of  Newington-butts,  chemist, 
and  Thomas  Forster,  of  Streathiim,  manufacturer, 
for  improvements  in  manufacturing  or  treating 
solvents  of  India-rubber,  and  of  other  gums  or 
substances.    April  26 ;  six  months. 

John  Barshani,  of  Chelmsford,  Essex,  manufSac- 
turer,  for  Improvements  in  separating  the  fibre 
from  cocoa-nut  hmsks.    April  26 ;  six  mouths. 

Charles  lies,  of  Bordeslcy  Works,  Birmingham, 
machinist,  for  improvements  in  manufacturing 
picture-frames,  inkstands,  and  other  articles  in  dies 
or  moulds;  also  in  producing  ornamental  surfaces. 
April  26;  six  months. 


William  Fiilconbridge,  of  Loag-Iane,  Bennood- 
sey,  Surrey,  ibr  Improvements  in  the  manafkrtufe 
of  hose,  pipes,  driving-bands,  and  valves  fbr  atme- 
spherio  railwsys.    April  26;  six  months. 

Bsrtholomew  Beuiowskl,  of  Bow-street,  Oovt;nt 
Garden,  major  in  the  late  Polish  army,  for  impn  ve- 
menis  in  the  apparatus  fat  sod  process  of  priatloir. 
April  26 ;  six  months. 

Robert  Oxland,  of  Plymouth,  chemist,  and  Jahn 
Oxland,  of  the  same  place,  chemist,  for  improve^ 
ments  In  the  manufMture  of  sagar.  April  ie,  sht 
months. 

William  Henry  Bnrke,  of  Tottenham,  matnfafC- 
tarcr,  for  improvements  in  the  manufacture  of  &ir- 
proof  and  waterproof  fabrics,  and  In  the  prepsratioR 
of  eaoutohouc  and  gntta  peroha,  either  alooe  or  ia 
combination  with  other  materials,  the  same  beiag 
applicable  to  articles  of  wearing  apparel,  bands, 
straps,  and  ether  similar  useful  purimsef.  Afdl 
26 ;  six  months. 

John  Horsiey,  of  Ryde,  in  the  Isle  of  Wight, 
practical  chemist,  for  certain  improvements  in  pre- 
venting inerustatioB  In  steam  and  otiier  boilen; 
also  for  purifying,  filtering,  and  otherwise  readeriag 
water  fit  for  drinkable  purpoeea.  April  26;  six 
months. 

Alphon  e  Osrnler,  late  of  Paris,  hut  new  of 
South-btreet,  Finsbury,  mercbaat,  for  certain  faa- 
provements  in  extracting  and  preparing  eoloaiiaf 
matter  f^om  orchil.  (Being  a  commuaicatioa.) 
April  28 ;  six  months. 


Date  of 

Registra-  the  Re- 

tlon.      gister. 

April   19      1853 

„      1854 


WEEKLY  LIST  OF   DESIGNS  VOB  ARTICLES   OF   UTlLfTT  KXeiSTBfcSD. 

No.  In 


20 
21 
23 


24 
25 


18S5 
1856 
1857 
1858 

1859 
1860 


1861 

18C2 


Proprietors'  Names.  Addresses.  Sul^set  of  Design. 

Samuel  Sutcr Birmingham Scratch  brush. 

Henry  Woodfall Foot's  Cray,  paper- maker Watermark  to  be  applied  to 

writing  paper.  (TobecalW 
the  diagonal  Unsd  psfcr.) 

John  Classon Blackhall-place,  DubUn Denoter  of  time.  [ule». 

James  Kcan Sunderland Machine  for  making  bricks  md 

Henry  Field Glasgow Oas-heater  for  baths. 

Richard  Hornsby    Lincoln,  agricultural implenMBt 

maker... ...M Portable  Csrm-«ngias boiler. 

Joseph  W.  Schlesinger,  Clement's-lane,  London Revolving  blotter. 

Thomas  Key Cliaring-cross  «  Compensation  valve -red  jbf 

corns*  h  platans,  txaBVef> 

.  ^    »  horos,  frs. 

John  Scott Tixall,  Staffordshire Remington  and  Scoffs' brWgs- 

Jair.L>.4     Phillips     and 
George  Hunt Birmingham........................^  SheUbackoTwoodtesb 


i 
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Neuber'ft  Improved  laquid  Olne^ 

Imperrlous  to  DAMP  or  HEAT,  perfectly  fiee  from  smeU,  and  ready  for  immediate  u»e. 

FOR  WOOD,  METAL,  STONE,  MARBLE,  IVORY,  SLATE,  GLASS,  CHINA  and  EARTHEN- 
WARE, Plastor  ModeU,  Paper  and  Pacteboard,  and  various  other  purpose*,  this  cement  will  be  found 
a  moat  invaluable  aoquisltioD.  Sold  by  all  ChemlaU,  Oil  and  Colourmen»  Stationers,  ftc.  i  and  also  at  the 
Patentees,  Me»ars.  NEITHER  and  WATKINS,yarni»h  and  Japan  Manufacturers,  549,  New  Oxford-street, 
aod  76,  Long  Acre;  where  samples  may  be  obtained,  or  forwarded,  free,  on  receipt  of  12  postage  stamps. 
Price,  Pale,  12s.,  Dark  8a.  per  gallon}  and  In  Bottles  at  6d.,  Is.,  and  Is.  0d. 

All  LetlerM,  Ordert,  ^.,  to  be  directed  to  549»  New-Orford-etreet, 

EXTRACTS  PROM  THE  LONDON  PRESS. 

*'  For  repairing  anything  short  of  a  *  kingdom  out  of  joint,'  or  '  a  broken  constitution,'  this  Improved 
Liquid  Glue  seems  quite  up  to  the  mark.  We  have  tried  it  on  a  China  dish,  a  wooden  box,  and  a  meer- 
schaum pipe,  with  equally  satisfactory  results.'*— Vide  Buildtr,  Dec  30,  184S. 

"  It  will  not  mix  with  water,  is  consequently  impervious  to  moisture,  and  remains  quite  unaffected  in 
damp  situation*.  It  is  incombustible,  free  from  the  slightest  smell,  dries  quickly  after  a  Joint  is  made  with 
It,  and  its  adhesiveness  and  tenacity  are,  under  most  drcunutanoes,  superior  to  the  common  glue.— Vide 
Miming  Journal,  December  9,  1848. 


CUTTAI»IPERCHA 


Wharf  Road,  City  Road,  London. 

ITcaiUMt  now  be  doubted  eveu  by  the  most  sceptical,  but  that  GUll'A  PERCHA  must  hciKcforward 
be  regarded  as  one  u(  the  blessings  of  a  gracious  Providence,  inasmuch  as  it  affords  a  sure  and  certain 
protection  from  cold  and  damp  feer,  and  thus  tends  to  protect  the  body  from  disease  and  premature  death. 
Gaua  Feseha  Soles  keep  the  feet  WARM  IN  COLD,  AND  DRY  IN  WE Y  WEA IHER.  They  are  much 
nore  durable  than  leather,  and  also  cheaper.  These  soles  may  be  steeped  for  months  TOCEVHEa  in  cold 
water,  and  when  taken  out  will  be  found  as  firm  and  dry  as  when  first  put  in. 

Gutta  Percha  Tubing^ 

Being  so  extraordinary  a  conductor  of  sound,  is  used  as  speaking  tubes  in  mines,  manufactories,  hotels, 
warehouses.  See.  This  tubing  may  also  be  applied  in  Churches  and  Chapels,  for  the  purpose  of  enablinjj 
deaf  persons  to  listen  to  the  sermun,  &c.  For  conveying  messages  from  one  room  to  another,  or  from  the 
mast-head  to  the  deck  of  a  vessel,  it  is  invaluable.  For  greater  distances  the  newly-invented  Klecirlc 
Telegraph  Wire  covered  with  Gutu  Percha  is  strongly  recommended. 

MiU  Bands. 

The  Increasing  demand  for  the  Gutta  Percha  strapping  for  driving-bands,  lathe-straps,  &c.,  fully  justifies 
the  BtroDg  reeemmendatloae  they  have  everywhere  received. 

Gutta  Percha  Pump  Bnckets,  Clacks,  Arc. 

Few  appUcatioBS  of  Gutta  Percha  appear  likely  to  be  of  such  extensive  use  to  manufacturers,  engineers, 
*e.,  aa  the  substitution  of  it  for  leather  in  pump  buckets,  valves.  &e.  These  buckets  can  be  had  of  any 
aixe  or  thickness  without  skam  or  joist  ;  and  as  cvU  water  witi  never  soften  tkem,  they  sildom  neert  any 


Gutta  Percha  Picture  Frames. 

The  Guttapercha  Company  having  supplied  HER  MAJESTY  THE  QUEBN  with  several  elalx>rate 
Gutta  Percha  ncture  Frames  for  Buckingham  Palace,  which  have  been  highly  approved  by  the  Royal 
I*»mily,  fully  anticipate  a  grcot  demand  for  frames  from  the  nobility  throughout  the  country.  In  order 
tliat  the  picture-frame  makers  may  not  be  injured,  the  Company  wUl  suppJy  the  trade  with  the  mouldings, 
eorner  and  centre  pJuces,  &c.,  and  allow  them  to  makk  up  the  frames.    Pattern  books  for  tl>o  trade  are  now 


ready. 


eaita  Percha  soles,  solution,  inkstand*,  card-trays,  medallions,  picture-frames,  brackets,  mouldings, 
'^ndow-blind  cord,  soap-dishes,  tap-ferrules,  cornices,  vases,  lire  buckets,  bowls,  P«n-trays,  stelhoecopes, 
iWn  Hning,  thread,  flower-pots,  ear-tnnnpets.  &c..  &c.,  mnnufactured  at  the  Company  s  Works,  wnan- 
roa*l.  City- road,  Lrndon;  and  sold  by  their  Wholesale  dealers  in  town  or  country. 
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ADVERTISEMENTS. 


To  Inventor*  and  Patentees. 

MESSRS.  ROBERTSON  8s  CO., 

PITZKT  8OI.XCITO&S1 

(Of  which  firm  Mr.  J.  C.  ROBERTSON,  the 
Editor  of  the  Mechanics'  MaoJLzivb  from  its 
commencement  In  1823,  is  principal  partner,) 
undertake 

The  proenration  of  Patents 
For  England,  Scotland,  Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busi- 
ness relating  to  Patmts. 

INTENDING  PATENTEES  supplied  gratis  with 
Printed  Inatmctions,  on  Application,  cither  per- 
sonally or  by  letter. 

Messrs.  ROBERTSON  &  CO. 
POSSESS  THE  ONLY  COMtt-ETE  REGISTRY 

OF  PATENTS  EXTANT, 

Commencing  a.d.1617  (15  James  I.),  and  regular^ 

continued  down  to  the  present  time. 

Adyantages  of  RegiaterinsDe- 
aisu  for  Articles  of  UtiUty. 

Under  the  New  Designe  Act,  6  and  7  Fie,  e.  65. 

Protection  for  the  whole  of  the  three  Kingdoms 
by  one  Act  of  Registration. 

Protection  for  a  term  of  three  years. 
Protection  at  a  moderate  expense (flrom  12/.  to  20/.) 

Protection  immediate,  (may  be  obtained  in  most 
cases  within  a  couple  of  days.) 

Power  of  granting  licenses  for  any  of  the  three 
Kingdoms,  or  any  of  the  cities,  towns,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  number 
of  persons. 

Summary  remedy  for  Infringements. 

For  a  copy  of  the  Act,  with  TaVle  of  Fees,  and 
Explanatory  Remarks,  see  Mechanics'  Magazine^ 
No.  1047,  price  3rf.;  and  for  Lists  of  Articles  re- 
gistered under  the  New  Act,  see  the  subsequent 
Monthly  Parts.  ^.       ^     ^^ 

Speciticatlons  and  Drawings,  according  to  the 
Provisions  of  the  Act,  prepared,  and  Registrations 
effected  without  requiring  the  personal  attendance 
of  parties  in  London,  by  Messrs.  ROBERTSON  and 
Co.,  Patent  and  Designs  Registration  Agents,  106, 
Fleet-street.  ^       ^      ^^ 

Ornamental  Designs  also  registered  under  the 
5  and  6  Vic.  c.  100. 


ALL  POLICIES  FREE  OF  STAMP  DUTY. 
PROFESSIONAL   LIFE  ASSURANCE   COM- 
J-      PANY.-Capital,  JB250,000,  with  upwards  of 
350  Shareholders.    Incorporated  by  Act  of  Parlia- 
ment. 

In  addition  to  the  above,  the  following  advan- 
tages are  offered  to  the  assured. 

All  policies  once  issued,  are  afterwards  indisput- 
able, as  appears  ou  the  face  of  the  policies. 

Rates  of  premium  extremely  moderate. 

No  extra  charge  for  going  to  or  tcom  or  residing 
at  (in  time  of  peace)  Canada,  Nova  Scotia,  New 
Brunswick,  Australasia,  Bermuda,  Madeira,  Cape 
of  Good  Hope,  and  Prince  Edward's  Island. 

A  liberal  commission  allowed  to  agents. 

Prospectuses  with  tables  and  fullest  information 
may  be  had  at  the  Company's  offlcet. 

Age    20 £1  10    9   I  Age    40 £2  13    0 

„      30 £1  19    6   I      „      50 £3  18    6 

Applications  for  country  agencies  requested. 

EDWARD  BAYLIB,  Resident  Manager  and 

Actuary. 

Offices,  76,  Cheapside,  London. 


To  Engineera  and  BoUer 
Makera. 

THE  BIRMINGHAM  PATENT  IRON  TUBE 
COMPANY  ManuCacture  Patent  Lap  WcWed 
Tubes,  under  Mr.  Richard  Prosser's  Patent,  tot 
Marine,  Locomotive  and  all  Tubular  Boilera.  Also 
Tubes  for  Gaa,  Steam,  and  other  purposes.  All 
sorts  of  Iron  Ga»  Fittings.  Works.  Smelhwick, 
near  Birmingham,  London  Waiehonae,  68,  Upper 
Thames  street. 


2frrote.— P.  841  col.  1,  line  27,  tor  "secundrtB," 
read  "secundum.*'  „        ^  ... 

P.  862,  col.  2,  line  20,  for  «' apart,"  rtad  "la 

P.  368,  col.  2,  line  19,  for  "  which  they  may  do," 
read  *'  where  they  may  do  so." 

•P.  874,  col.  2,  last  Hue  but  one,  for  "  comment, 
read  "communication." 


CQNTENTS  OF  THIS  NUMBBR. 
Specification  of   Brooman's  Patent  Improre- 

ments  in  the  manufacture  of  Hinges— (••« 

engrovingi) — •*•  •••  —- 

Memoir  of  Jamea  Wolfcnden,  of  HolUnwood, 

the  Lancashire  MathematicUn.    By  Thomas 

Wilkinson,  Esq - - 

Design  of  a  Marine  Locomotive.    By  Mr.  John 

De  la  Haye - 

Little's  Registered  Passenger-Luggage-Label- 

{wUk  engravingi) - - —• • 

White's  Registered  Chimney  Top  or  Ventilator 

^tcilh  engravings)^ - •"- 

Brown's  Registered  Tile  and  Pipe  Machine- 

{with  engravings) -- 

Employment  of  BaUoons  in  MUitary  Surveying 
Payne's  Patent  Musical  Chime  Clocks-(»»* 

engravings)  — ..—. 

Robinson  and  Siem's  Respirator - 

Mr.  C.  B.  Mansfield's  Benzoic  Vapour  Lamp... 
Specifications   of    English   Patents   Enrolled 

during  the  Week  :— 

Asaert— Motive  Power - 

Smith— Coal  Tar ^ .--- 

Lister— Scouring,  heckling,  &c - 

Hills-Treating  Salts  and  Gases 

Slcvler— Warping  and  Weaving 

Brooman— Hinges..... .««.-."• 

The  Royal  Society «......«.- 

Jurisprudence  of  Arts  and  Manufactures. — - 
Anecdote  of  Lord  Lyndhurst  and  Lord  Denmao 

Monthly  List  of  Scotch  Patents 

Weekly  List  of  New  English  Patents  .^.—  - 
Weekly  List  of  New  Articles  of  Utility  Regis- 
Advertisements «.......«.- 
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LONDON:  Edited,  Printed,  and  PoWi»*»«Jty 
Joseph  Clinton  Robertson,  of  No.  IM,  WJ- 
street,  in  the  city  of  London,  and  99»y^^' 
street,  Birmingham.-Sold  by  A.  and  W.  ajj- 
nanl,  Rue  Vivienne,  Paris ;  Machln  and  Co.,  m^ 
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The  Specifieaium. 
Mt  invention  relates  to  certain  im- 
provements in  the  use  of  electro-mag'- 
netism,  and  its  application  as  a  motive 
power  for  general  purposes,  and  also  to 
certain  improvements  in  the  application 
of  electro- magnetism  to  engineS)  ships 
and  railways. 

In  this  specification  the  word  '*  Mag- 
net," unless  otherwise  defined,  is  used 
generally  to  signify  either  a  permanent 
magnet  or  meul,  or  other  substanee 
made  magnetic  by  a  current  of  electricity. 
My  improvements  in  the  use  of  elec* 
tro- magnetism,  and  its  application  as  a 
motive  power  for  general  purposes,  relate 
to  a  mode  of  obtaining  such  ][>3wer  by 
the  reciprocal  or  rotary  motion  of  mag* 
nets,  or  electro  magnets. 

My  invention  consists  in  obtaining 
such  power  by  means  of  magnets,  or 
eleetro  magnets,  both  fixed  and  move- 
able,  formed  and  arranged  in  such  a 
way,  that  during  the  motion  of  the 
moveable  magnet,  or  magnets,  s^arate 
points  or  parts  of  the  surface  of  the 
moveable  magnet,  or  magnets,  or  me- 
tallic armatures  or  l^e  poles  of  the  seve- 
ral moveable  magnets,  shall  be  brought 
separately,  and  successively  to  act  upon, 
or  be  acted  upon  by  the  separate  points, 
or  parls  of  the  surface  or  poles  of  the 
fixed  magnet,  or  magnets,  or  meullic 
armatures,  and  so  that  the  afttnotion  or 
repulsion  of  one  peiiit,  «r  part  of  the 
surface  «r  pele,  shiA  Ite  lidlowed  «p  by 
the  attnction  or  repidskm  ef  a«other 
point,  or  part  of  the  sarfhee  or  pole,  ao 
that  a  ftltary  or  teciproodi  actiMi  may  be 
obtained,  and  sustained  over  a  gteiater 
length  of  stroke  or  ciMwit,  than  by  the 
simple  action  of  magnels,  or  electro  mag- 
nets, aiTanged  in  the  ordinary  manner. 

I  will  now  praeeed  «o  illustrate  my 
invention  by  dewrihi^g  some  of  the 
forms  of  apparatOB  kf  wbioh  it  may  be 
carried  out. 

Fig.  1  represents  llie  elevation  of  an 
engine  made  on  this  principle ;  and  fig. 
1",  a  section  of  the  same  engine,  a  a,  is 
a  horseshoe-formed  bollow  magnet,  oo- 
nlcal  on  the  inside,  coiled  with  copper 
or  other  wires,  and  suspended  in  such  a 
way  that  it  oscillates  on  the  centre,  b, 
with    suitable   bearings   and  plummer 


blocks,  as  shown  in  the  figure.  In  the 
interior  of  this  magnet  is  fixed  a  number 
of  conical  rods  of  different  lengths ;  c  c, 
Is  another  horsethoe-formed  magQet»  co- 
nical on  the  outside,  with  apertures  cor- 
responding to  the  conical  rods  in  the 
magnet,  a  a,  and  likewise  coiled  with 
wim.  This  magnet  moves  on  the  guide- 
rods,  d  d^  whioh  are  connected  together 
at  the  top  by  meaoi  of  the  cross-head,  e, 
and  fastened  at  the  bottom  of  the  mag- 
net, a  a.  The  guide-rods  may  also  be 
fixed  to  the  magnet,  cc,  and  guided  by 
rollers,  as  represented  in  Qg.  6;  yis  a 
conneeting  rod  fixed  to  the  magnet,  e  c, 
in  the  centre,  g,  and  at  the  ofink-pin,  h, 
by  Means  of  a  strap,  or  any  of  the  usual 
methods.  1 1  are  cranks  tiaed  on  the 
shaft,  k,  which  works  in  bearings,  i,  sop- 
ported  on  the  frame,  m;  n  is  a  Ay-wheel 
fixed  on  the  shaft,  k.  o  is  the  commu- 
tator to  chinge  the  eleotrie  oarrentas 
required,  whi^  is  similar  in  its  mode  of 
working  to  the  slide-valve  of  a  steam- 
engine,  and  moved  in  a  oimiiar  way  by 
an  eccentric,  p,  and  eccentitc^tod.  The 
action  of  the  engine  may  be  reversed  by 
the  use  of  a  tap^eoMlal  eecentric. 
The  governor,  r,  serves  is  regelate  the 
proper  supply  of  the  eleMffo  current  to 
the  commutator,  o,  as  afterwards  de- 
scribed. 

The  earvent,  after  Mmt  regulated  by 
^  goiKasi,  is  tntrodsMM  through  the 
ce«MBWlBtsr  into  the  helin  Wf  wires  coiled 
rettnd  the  nmgnet,  aa^  ani  #Mnoe  throng 
the  eoainetiiig  wires  to  te  helix  or  coil 

cc, 
_  wires 
to  <be  battery,  or  by  the  inverse  course, 
as  may  be  mnd  convei&ant.  As  soon 
as  the  dsslris  fluid  from  tbe  batteries 
passes  ronnd  die  magoSls  they  exercise 
ikim  fp9vmr  by  a  mutuil  nstraction,  not 
sniff  in  theorduMU7  wm^  but,  in  conse- 
fannoc  «(f  lihe  magnets  wing  so  shaped 
Umt  the  inside  psrt  of  dhs  enter  magnet, 
ns  meli  as  the  Sfutside  Mt  sf  the  inner 
msfnet,  forms  angles  wmh  the  direetioa 
4t  motion  ef  the  moting  or  working 
MMnet;  and  at  4ie  same  time  rods  of 
dlnrent  lengths  fresesnmg  themselves 
at  the  poles  of  tbe  respective  magaeti^ 
the  attractive  power  is  SQStahied  over 
the  ^ole  stroke  by  successive  points 


of  wms  snriwumlM  thn  magnets, 
and  ikense  through  the  SMduoting  wi 
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and  sacceBsive  parts  of  the  surfaces  being 
brought  to  act  upon  one  another  during 
the  whole  stroke.  When  the  stroke  in 
this  manner  has  been  made  by  one  set  of 
magnets,  the  current  is  changed,  and 
the  other  set  of  magnets  are  miSe  effec- 
tiye  by  die  current  passing  round  them 
in  the  same  manner  as  before  described. 
In  order  to  prevent  the  current  from 

Kg. 


being  broken,  and  also  to  check  the 
momentum  of  the  magnets,  the  slide  in 
the  commutator,  o,  is  made  so  long  that 
it  does  not  leave  the  conducting  surface 
which  communicates  with  one  set  of 
magnets  until  it  has  reached  the  other 
communicating  with  the  other  set  of 
mauniets. 
By  the  arrangements  above  deseribed, 

1-. 


a  reciprocating  motion  is  obtained  similar      engines,  and  it  will  be  obvious  that  a 
to  that  of  the  common  osdilating  steam     motion  may  be  obtained  similar  to  that 

T  2 
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obtained  by  any  of  tbe  various  forms  of  be  carried  out  ns  a  single  or  t  double 
steam  engines  by  suitable  adaptations  of  acting  engine,  as  an  ordinary  beam  en- 
beams,  rods,  cranks,  &c.     Tnus  it  may      gine,  or  as  a  direct  action  engine,  accord- 


Fig.  2. 
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it  may  be  lequlred  for  stationary,      nil  cases  Its  form  may  be  varied  accofdiiig 
)tife,  or  marine  purposes ;  and  in      to  the  circumstances  of  the  case. 
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Figi.  2  and  2«  represent,  on  a  larger 
scale,  my  apparatus  for  regulating  the 
current.  Its  action  may  be  readily  un- 
derstood from  the  figures.  I  choose,  as 
the  most  convenient  form,  a  forked  piece 
of  mcta],  with  two  wedge-shaped  prongs 
sliding  along  two  parallel  surfaces.  The 
current  from  the  oattery  passes,  as  indi- 
cated by  the  small  arrows  in  the  figure, 
Arom  one  of  the  parallel  surfaces  through 
the  wedge-shaped  fork  to  the  opposite 


surface,  and  thence  to  the  commutator; 
and  the  current  will  pass  with  greater  or 
less  intensity  aecordmg  to  the  amount 
of  the  communicating  surface  given  by 
the  larger  or  smaller  part  of  the  wedge. 
The  particular  form  is  immaterial,  so 
that  taper  pieces  of  metal  are  used,  which, 
by  the  ordinary  action  of  the  governor, 
may  give  greater  or  less  communicating 
surface. 
My  commutator  is  shown,  in  fig.  3,  on 


Rg.  8-. 


Fig.  8. 


a -larger  scale.  This  apparatus  consists 
of  three  metal  surfaces,  c,  e,  c,  placed  in 
a  iion*ooQdnetinff  medium,  such  as  wood, 
a  a.  The  metu  surface  or  slide,  b,  is 
shaped  and  moved  in  such  a  wav  as  to 
conduot  the  electric  fluid  according  to 
the  motion  of  the  engine  alternately  from 
the  centre  anrfiiee,  which  is  connected 
with  the  battery  to  either  one  of  the 
other  and  outer  surfaces,  which  are  con- 
nected respectively  with  the  coils  of  the 
two  sets  of  magnets.  I  make  the  slide, 
bf  sufficiently  long  to  be  always  in  con- 
tact with  one  or  other  of  the  surfaces 
oonneeted  with  the  magnet  coils,  and  by 
the  a4justment  of  this lenffth  and  of  the 
coeentrie,  any  required  **  lead,"  as  it  is 
termed  in  steam  engines,  mav  be  oh- 
tained;  ddn  black-lead,  whien  may  be 
kt  into  the  Insulating  medium  to  facili- 
tate the  conduction,  and  at  the  same 
time  to  act  as  an  anti-fricdon. 

The  whole  apparatus  or  commutator 
mav  be  inclosed  in  an  air-tight  boZ|  with 
a  glasi  lid  or  cover,  the  slide-rod  work- 


ing through  a  stuffing  -  box.  Where 
large  batteries  are  required  for  producing 
sufficient  quantity  of  electricity  to  work 
powerful  engines,  a  compound  commu- 
tator, or  several  commutators,  may  be 
employed,  each  being  connected  with  a 
certain  number  of  cells,  and  a  certain 
number  of  coils.  By  this  means  the 
destruction  of  the  conducting  points  of 
the  commutator  will  be  avoided,  the 
governor  may  act  so  as  entirely  to  detach 
one  or  more  of  the  commutators,  and  so 
throw  off  the  cells  of  the  battery  com- 
municating with  such  commutator. 

Figs.  4, 5,  6,  7,  and  8,  represent  some 
of  the  main  variations  in  tne  form  and 
shape  of  the  magnets,  a  a  and  c  c,  which 
may  be  adopted  for  the  purpose  of  carry- 
ing out  my  improvements  in  the  use  of 
electro-magnetism.  In  fig.  4,  the  coiling 
of  the  magnet,  c,  is  surrounded  with  a 
sheet  iron  casing  of  a  conical  form,  cor- 
responding with  the  interior  of  the  mag- 
net, a  a,  in  order  to  obtain  a  greater  at- 
tractive surface,  and  to  make  the  poles 
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of  this  magnet  more  effective.  Fig.  5 
is  an  enlarged  yiew  of  the  magnets^  a  a 
and  c  c,  in  ng.  1.  In  fig.  6  a  long  stroke 
and  great  attractive  surface  are  obtained 
by  placing  a  spinil-shaped  surface  in  the 
interior  of  the  magnet,  a  a,  and  corre- 
sponding grooves  or  apertures  in  the 
magnet,  cc.  By  this  arrangement  the 
magnet,  c,  will  act  or  exercise  an  attrac- 
tive power  on  the  successive  points  of 
the  spiral-shaped  surface,  before  men- 
tionea,  in  the  same  manner  as  the  magnet, 
cc,  acts  on  the  rods  of  different  lengths 
placed  in  the  magnet,  a  a,  in  fig.  1.  Fig. 
7  represents  a  magnet,  c,  consisting  of 
taper  ribs  of  wrought  iron  of  difibrent 
lengths,  arranged  round  a  coiled  central 
{Tbbe 


magnet  with  intervili  between  lliem,  so 
that  correspondine  ribs  plaoed  rmind  and 
inside  of  the  hollow  eoOed  magnet,  a, 
may  pass  between  the  ribs  of  the  mag- 
net, c,  after  being  attracted  by  the  same. 
Figs.  6*,  6*,  and  7*,  represent  hori- 
sontal  sections  of  the  magnets,  a,  in  the 
corresponding  figs.  5,  6,  and  7.  Fig.  8 
represents  a  horseshoe  magnet,  a,  each 
leg  of  which  is  divided  into  two  pieces 
inclined  on  the  inside,  and  with  grooves 
inside  to  receive  the  wires,  which  are 
coiled  as  shown  in  fig.  8*,  the  current 
passing  in  the  direction  indieated  by  the 
arrows.  The  magnet,  c  e,  is  in  this  case 
not  coiled  with  wires,  being  a  permanent 
magnet. 


NOra    ON   A    FOBMa&  AKTIOUI    OK   CONOBmiRZO   BaUATION8. 
BT   PBOVXaSOE  TOUNG,  BBLPABT. 


In  a  short  artide  on  Congenerie  Surd  Equa- 
tions, at  p.  46S  of  Tol.  idiz.,  I  iocidentaUy 
notioad  tint  an  equation  of  the  nth  degree 
migbt  be  deoonpoaed  into  n  equations  of  the 
first  degree  in  more  ways  than  one.    I  have 


unoe  observed  that  such  decomposition  may 
be  effected  in  an  unlimited  number  of  ways ; 
and  whioh  will  appear  obvioas  from  oon- 
sidering  tiie  identity 


X-{F+ V(F»-.X)}  X  {P-V(F«-X)}  ....(A), 


in  wUeh  F  and  X  may  be  any  expressions 
whatever,  so  that,  by  giving  different  arbi- 
trary vahies  to  F,  any  form,  X,  may  be  de- 
composed faito  oonjngste,  or  oongenerio  ho^ 
torn,  in  as  many  ways  as  we  pleMe.    As  an 


instance  of  the  conjugate  factors  of  t>  +  a>, 
which  are  usually  stated  to  be 

«  +  oV— 1,  «— a^  — If 


may>  with  equal  tnitfar  be 


to  be 


'«-l-p+  ^2  jp« +!>•-••,  x+p^^%px+p9^^a^ 


in  which  p  is  anything ;  and  which  fiimishes 
the  former  pair  when  jiaO ;  and  it  is  plain 
that  tide  is  only  one  of  an  endless  variety  of 
generio  forms,  all  equally  admissible. 

It  is  obvious  that  an  algebraical  form  may 
thus  be  decomposed  into  conjugate  foctors, 
such  that  either  the  first  term  of  each  pair, 
or  the  second  term  of  each  pair,  amy  be  a 
prescribed  expression  {  and  I  think  we  thus 
have  suggested  to  us  a  method  of  establish- 
ing the  formnla  for  the  solution  of  quadratic 
equations,  which  might  be  prefenred  by  a 
learner  even  to  the  processes  in  common  use  i 
thus,  let  the  equation  to  be  solved  be 

then  we  may  so  choose  F  in  (A)  that  the 
quantity  under  the  radical  may  be  free  from 
#,  and  which  merely  requires  that  we  make 
F-i«+ijp,  whence 


x*+px  +  q=: 
{*  +  ♦;»+  ^ip'-g)  X 


and,  sinee  a  pcodnet  is  0,  wImu  either  d  ita 
£ictomis,we  are  at  Uberty  to  aquafes  either 
of  the  laotora  here  sshibitedtoO i  and  hom 
which  we  therefore  get 

the  ordinary  formula  of  solution. 

In  a  paper  which  will  appear  in  the  Pit- 
U»opkieal  Maganne,  simultaneously  with 
the  present  Note  in  this  Journal,  will  be 
found  some  other  deductions  from  the  iden- 
tical equation  (A). 

BeUkit,  lareh  M,  1S49. 
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Newton,  by  BuppOBing  that  the  earth 
was  originally  a  homogeneous  mass  re- 
▼oWing  on  an  axis  io  23*  56'  4**  solar 
time,  came  to  the  conclusion  that  it 
assumes  the  figure  of  an  oblate  spheroid, 
of  which  the  polar  is  to  the  equatorial 
diameter  as  229 :  230.* 

It  was  subsequently  demonstrated  by 
Clairaultft  that  if  a  fluid  mass  revolv- 
ing on  an  axis  be  not  homogeneous,  but 
be  composed  of  strata,  which  increase  in 
density  towards  the  centre,  its  figure  of 
equilibrium  will  still  be  an  elliptic  sphe- 
roid, but  that  its  obkteneH  will  be  less 
than  if  it  were  homogeneous. 

Clairault's  inveetigations,  moreover, 
determine  the  form  of  equilibrium  which 
a  fluid  assumes  under  the  following 
supposition  ;  via.,  1st,  That  the  fluid  is 
homogeneous  with  a  spheroidal  nucleus 
of  diffennt  deasUy. 

Sadly,  That  the  whole  masa  ii  fluid 
and  beterDgenconi. 

The  form  whieh  makes  equilibrium 
poaiibW  ia  all  the  variety  of  eases  whioh 
these  sappoeteions  include  to  approx- 
imctely  an  elliptic  spheroid.  The  ellfp- 
tichy  or  oblateness  of  the  spheroid  Is 
diflbrent  according  (o  the  law  of  density, 
&e.,  bnt  in  all  cases  the  following  theo- 
rems are  true : — 

1st.,  The  increase  of  degre$9  and 
of  gravi^  in  going  from  the  equator  to 
the  poles  is  as  the  square  of  the  sine  of 
the  latitude, 

2nd ,  The  mm  of  the  ellipticity  and 
of  the  ratio  of  the  whole  hierease  of 
gravity  to  the  equatorial  gravity  is  the 
frattioB  I  multipufld  into  the  ratio  of  the 
centrMigal  force  el  the  equator  Io  the 
force  «if  gnivity.t 

These  eetebnted  theorems  admit  of 
direct  proof  by  actual  admeasurement. 
Accordingly,  geodetic  measures  and  pen* 
dulum  experiments  have  been  under- 
taken and  completed  in  various  parte  of 
the  globe  by  the  ablest  astronomers  fur- 
nished with  the  bestlnstrumente ;  a  con- 
densed epAtome  of  their  labours  if  given 
in  Airy's  Treatise  already  referred  to. 

The  lengths  of  meridian  arcs  corre- 
sponding to  a  given  dllferenee  of  latitude 
haTe  been  determined  in  various  places 


t  Fi«.  de  k  TeiR. 
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by  geodetio  measuremento,  and  the  law 
of  the  variation  of  the  force  of  gravity  at 
different  pointe  on  the  earth's  surface 
has  been  ascertained  by  the  vibrations 
of  pendulums.  The  resulte  of  these  ad- 
measuremente  and  experimente  have  not 
only  been  applied  to  test  Clairault's  theo- 
rems, but  also  to  determine  the  earth's 
ellipticity:  other  deductions  respecting 
the  figure  of  the  earth  have  been  de- 
rived from  assumptions  more  or  less 
accurate  according  to  the  hypothesis 
adopted  with  regard  to  the  earth's  den- 
sity, &c.  But  geodetic  measures,  and 
the  vibrations  of  pendulums  in  almost 
everv  lafitude,  have  clearly  established 
the  fact,  that  the  force  of  Sravitv  varies 
in  accordance  with  Clairault's  Theorem. 
Since  then,  the  intensity  of  gravity  in 
going  from  the  equator  to  the  pole,  varies 
as  iSd  square  of  the  sine  of  the  latitude, 
it  follows  that  the  weighi  of  a  body  in 
being  earned  from  the  equator  to  the 
polee  varies  at  the  aame  rale.  Henoe, 
another  criterion  by  which  the  figure  of 
&e  earth  mav  be  tested  is  furnished; 
for,  if  a  boay  varv  in  weight  at  all 
the  Intermediate  latitudes  between  the 
eqnator  and  the  poles,  according  to 
Clairault's  law,  such  variation  would  un- 
'  doubtedly  go  far  to  establish  the  results 
derived  fr<MD  theory,  and  to  confirm  the 
inferences  ft>om  experimente. 

But  how  can  the  weight  of  a  body  at 
different  stations  be  ascertained  so  as  to 
determine  such  a  fact,  if  it  exist  f  Sir 
John  Hersehel*  has  answered  this  ques- 
tion so  dearly  and  satisfactorily,  that  I 
think  I  cannot  do  better  than  transcribe 
his  observations  on  the  point : — 

**  When  we  weigh  a  body  by  a  bahmce  or 
steelyard,  we  do  bat  counteract  Ite  weight 
by  the  equal  weight  of  any  body  under  the 
sane  drcnmstanoes :  but,  if  both  the  body 
weighad  and  ite  counterpart  be  removed  to 
another  station,  their  grarity,  if  changed  at 
all,  will  be  changed  equally,  so  that  they 
wiU  still  continue  to  counterbalance  each 
odier.  A  difference  in  the  intensity  of 
gravity  could  therefore  never  be  detected  by 
these  means ;  nor  is  it  in  this  sense  that  a 
body  weighing  194  pounds  at  the  equator, 
will  weigh  195  pounds  at  the  poles.  If 
counterbalanced  io  a  scale  or  ateelyard  at 
the  former  stetion,    an   additional  pound 

«  Astronoitay,  page  123. 
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placed  in  one  or  the  other  at'  the  latter 
woold  inentably  link  the  beam. 
•  ^'  The  meaning  of  the  proposition  may  be 
thus  explained  i^-Conoei?e  a  weight  bob* 


till  it  Jutt  grazei  the  agate,  a  contact  wUch 
can  be  made  with  the  utmoit  Imaginable 


pended  at  the  eqnator  by  a  string  without 
weight  passing  over  a  pulley,  A,  and  con- 
ducted (supposing  such  a  thing  possible) 
OTer  other  pulleys,  such  as  B,  round  the 
earth's  convexity,  till  the  other  end  hung 
down  at  the  pole,  and  there  sustained  the 
weight,  y.  If,  then,  the  weights,  x  and  y 
were  such  as,  at  any  one  station,  equatorial 
or  polar,  woold  exactly  counterpoise  each 
other  on  a  balance,  or  when  suspended  side 
by  side  over  a  single  pulley,  they  would  not 
counterbalance  each  other  in  this  supposed 
aituation;  but  the  polar  weight,  y,  would 
preponderate ;  and  to  restore  the  equipoise, 
the  weight,  x,  must  be  increased  by  Tirth 
part  of  its  quantity." 

The  following  ingenioua  mode  of  as- 
certaining  the  variation  in  weight  is 
extracted  from  the  same  work : — 

'*  The  means  by  which  this  Tariation  of 
gravity  may  be  shown  to  exist,  and  its 
amount  measured,  are  twofold  (like  all  esti- 
mations of  mechanical  power,  statical  and 
dynamicaL)  The  former  consists  in  putting 
the  gravity  of  a  weight  in  equilibrium,  not 
with  that  of  another  weight,  but  with  a 
natural  power  of  a  different  kind  not  liable 
to  be  affected  by  local  situation.  Such  a 
power  is  the  elastic  force  of  a  spring.  Let 
ABC  be  a  strong  support  of  brass  standing 
on  the  foot,  AED,  cast  in  one  piece  with  it, 
into  which  is  let  a  smooth  plate  of  agate,  D, 
which  can  be  adjusted  to  perfect  horizonta- 
lity  by  a  level.  At  C,  let  a  spiral  spring,  6, 
be  attached,  which  carries  at  its  lower  end 
a  weight,  F,  polished,  and  convex  below. 
The  length  and  strength  of  ths  spring  must 
be  so  adjusted,  that  the  weight,  P,  shall  be 
sustained  by  it,  just  to  swing  clear  of  con- 
tact with  the  agate  plate  in  the  highest 
latitude  at  which  it  is  intended  to  use  the 
instrument.  Then,  if  small  weights  be 
added  cautiously.  It  may  be  made  to  descend 


delicacy.  Let  these  weights  be  noted— the 
spring,  G,  carefully  lifted  off  its  hook  and 
secured  for  travelling  from  rust,  strain,  or 
disturbance— and  the  whole  apparatus  con- 
veyed to  a  station  in  a  lower  latitude.  It 
will  then  be  found,  on  remounting  it,  that, 
although  loaded  with  the  same  additional 
weights  as  before,  the  weight,  F,  will  no 
longer  have  power  enough  to  stretdi  the 
string  to  the  extent  required  for  producing 
a  similar  contact  More  weighta  will  re- 
quire to  be  added ;  and  the  additional  quaa- 
tity  necessary  will,  it  ia  evident,  measors 
the  difference  of  gravity  between  the  two 
stations,  as  exerted  on  the  whole  quantity 
of  pendent  matter,  t.  e.,  the  sum  of  the 
weight,  F,  and  Aaj^that  of  the  spiral  spring 
itself.  Granting  that  a  spiral  spring  can  be 
constructed  of  such  strength  and  dimensioM 
that  a  weight  of  10,000  grains,  induding  its 
own,  shall  produce  an  elongation  of  1 0  iiicba 
without  pcrmanenUy  straining  it,  one  addi- 
tional grain  will  produce  a  further  extension 
of  tjM^  ^^  *>^  ii^ch,  a  quantity  which 
cannot  possibly  be  mistaken  in  such  a  con- 
tact as  that  in  question.  Thus,  we  should 
be  provided  with  the  means  of  measuring 
the  power  of  gravity  at  any  station  to  wiUna 
Tiriinr^  of  the  whole  quantity." 

(The  other  mode  of  measuring  dyna- 
mically the  variation  of  gravity,  referred 
to,  is  by  the  oscillation  of  penduloms.) 

Not  diOering  widely,  perhaps,  in  prin- 
ciple from  the  foregoing  contrivance  are 
the  weighing  machines  in  common  nse, 
eonstructed  by  Salter  and  others.  The 
body  to  be  weighed  is  attached  to  the 
end  of  a  spiral  spring  connected  wick  sn 
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index,  which  points  out  the  weight  on 
a  dial  plate.  Machines  of  this  descrip- 
tioB  are  said  to  be  capable  of  weighing 
many  pounds,  and  of  indicating  the  true 
weignt  to  a  considerable  degree  of  exact- 
ness. 

An  instrument  of  the  kind  is  described 
in  Young's  Lectures.*  Although  a  msr 
chine  of  this  sort  could  not,  perhaps,  be 
oonstrncted  to  act  with  so  great  nicety  as 
that  derised  by  Sir  J.  Herschel,  still  it 
is  likely  that  one  might  easily  be  made 
to  show  roughly,  whether  the  weight  of 
a  body  does  vary  in  being  carried  from 
one  latitude  to  another.  I  am  persuaded 
that  such  a  machine  constructed  with 
only  moderate  accuracy  would  suffi« 
ciently  indicate  such  variation  in  weight 
as  to  confirm  the  deduction  of  theory : 
at  all  events,  the  experiment  could  easily 
be  made  ^without  much  trouble  or  ex- 
pense, and  it  is  by  way  of  inducing 
parties,  having  the  opportunity  of  carry- 
ing the  suggestion  into  operation,  to 
make  the  trial,  that  I  have  drawn  up 
this  paper.  A  ship  that  leaves  the  port 
of  London  for  a  plaoie  in  a  distant  latitude, 
either  north  or  south,  at  once  a£Fbrds 
an  arena  for  testing  the  project    The 

^=.G(l+i^-i8inn) 

-G(l+n8in«X) 

Again,  let  /  be  the  graviution  at  a 
place  of  which  the  latitude  is  \';  then 
^=G(l  +  6sin«X0 

I  +  <im«\' 


inquiry  is  so  interesting  to  men  of 
science,  that  one  n^ight  hope  a  trial  will 
be  made  without  delay,  either  by  the 
commanders  of  Government  vessels  or 
by  others.  YThether  the  experiment 
were  made  by  the  instrument  described 
by  Sir  John  Herschel,  or  by  the  more 
common  and  less  accurate  one  to  which 
I  have  referred,  I  think  it  might  be  ser- 
viceable to  have  the  means  at  hand  in 
any  latitude,  of  readil}r  ascerUining  the 
variation  in  weight  which  theory  points 
out.  I  have  endeavoured  to  furnish  such 
aid,  by  constructing  the  following  Table, 
which  I  will  now  explain. 

Let  m  be  the  ratio  of  the  centrifugal 
force  to  gravity  at  the  equator -jiiyt 

e,  the  earth's  ellipticity. 

G,  the  graviution  of  the  equator. 

g,  the  graviution  at  a  place,  the  lati- 
tude of  which  is  X ;  then  supposing  the 
earth  to  have  been  a  homogeneous  fluid, 
according  to  Newton's  hypothesis,  we 
have 

^-G(l+€8iiiaX), 
but,  supposing  the  matter  of  the  earth 
heterogeneous  and  increasing  in  density 
from  the  surface  to  the  centre,  we  have' 
by  Glairault's  Thea, 


1 


Patting . 


.— f«fi. 


in  the  one  case,  and 

=(i{l+Jisin«XO 

in  the  other. 


Henoe,y- 


ti«X^-> 


*'  1  +  n  Iin«  X'  [••c«>«^*°8  *o  *>»•  hypothesis  adopted. 
.     l+nsin^xJ 


It  follows  from  what  has  just  been  done  that  if  W  denote  the  weight  of  a  body  #t  a 
plaee  whose  latitude  is  X,  and  W  the  weight  of  the  same  body  at  the  place  of  which 
the  Utitnde  is  X', 

l  +  iiinaX'-| 

las  the  ease  may  be  i 


then 


^1  +  6  sin*  X  L 
l-fiisin<>xJ 


and  .•.  W- 


or 


l  +  csm»X^ 

l+«8iB»X 

l  +  i»8m»X' 


xW, 


xW. 


'l+nsin"X 
Now  if  a  known  latitude  be  taken  for      «iuator  to  the  i)oU»  be  taken  for  X', 


X,  and  each  degree  of  latitude  from  the      the  above  expressions 


•  See  Kelland's  ed.,  page  98. 


t  SedAlry'sTi«cU,«l««pr«.-  orO'Brien'sTncti,  p.  48. 

T  »> 
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I+cbId^  X'  ^  l  +  nsin^X 
can  be  converted  into  m  number,  which 
being  multipliiMl  by  W,  the  weight  of 
the  body  at  the  place  whose  latitat  is  X, 
will  give  the  weight  of  the  same  body  at 
any  other  place  ^ose  latkwb  is  V. 


The  multipliers  deduced  firon  the 
above  expreasions  will  vary  aecardiog 
to  the  earth's  oblaienessi  the  meaauce  of 
which  has  been  obtained  by  many  wrilers 
from  various  priDclpLes.  The  foUowiog 
table  exhibits  some  of  these  results. : 


^nfthon;      Bli%>ticitiaa. 


Newton 


PriMiptaiv 
Theory  of  gravily. 


CTairauTt . 


Rotary  modon. 
Vibration  of  pendnhiins. 


M  aapertttis  < 


Mensnratiott  of  arcs. 


Horttey 


Thei 


lof  nz 


Boscovich. .     -^Tg"    Measnrement  of  arcs. 


Trieswjcker 


~E29     Occultation  of  stars. 


Laplace 


f334 
J- 
305 


I  PreociiiQii  and  nutation. 


305 

Ulande  makes  it  ^j  Sajour,  ^; 
Carouge,  »^;  Playfair,  ^;  Hutton, 
thinks  it  about  -g^* 

Airy  says  that  although  Neirton'a  mode 
of  deducing  the  ellipticity  is  defective,  it 
IS  not  erroneous.  Mr.  Dalbyf  has  in- 
ferred that  the  degrees  of  the  meridian 
measured  in  middle  latitudes  correspond 
to  an  ellipsoid,  the  axes  of  which  are  in 
the  ratio  assigned  by  Newton ;  admit- 
ting that  the  earth  was  originally  a  homo- 
geneous fluid,  Newton's  ellipticity  is 
nearly  correct.  Hence,  Mr.  Dalby's  in- 
ference seems  to  indicate  that  the  middle 
latitudes  correspond  to  such  an  hypothe- 
sis,  and  that  they  are  not  affected  by  the 
matter  which  has  been  drawn  from  the 
poles  and  accumulated  at  the  equator  by 

•  Del«Bibre  Aat. :  torn.  Sine,  makei  <*  i  Pon- 
tecoulant,  torn.  Sme,  p.  475,  inakit  \!I_  the 
limit  of  all  the  valuea.  - 

t  PlOLTrsof.,  for  1791. 


] 


Theory  of  tho  moon. 

the  earth*a  revolution^  Be  this,  how- 
ever,  as  it  may,  the  first  column  of  mul- 
tipliers in  the  Table  has  been  calculated 
on  the  suf^xnitiott  thai  s«yiv ;  ^<^t  fa, 
X  has  been  taken  for  5l^  32',  the  lati* 
tttde  of  London  which  makes  the  ex- 
preasioD 

gaa^sin^X"    «0»tin»X^ 

230  +  8in«  X  **  23061304     * 

the  taking  X'  from  l""  to  90''  has  furnished 

the  first  eolunin  of   multipliers  in  the 

Table. 

Laplaee^  JHec.   CeL,  llv.  3,  v.  842, 

makes   the    earth's    oblateness  - 

335-78 
which  he  says  agrees  in  a  remarkable 
manner  with  the  ellipticity  deduced  from 
the  measures  in  France  and  at  the  equa- 
tor; his  celebrated  commentator,  JOr. 
Bowditch,  however  has  shown  that  La- 
place has  made  a  mistake  in  this  matter, 
which   being  corrected,  ^e  ellipiicity 
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becomes  yix  ^Translation  Mec,  Cel,^ 
▼ol.  ii.y  p.  485).  Dr.  Bowditch  comes 
to  the  ooncluaion  that  the  earth's  oblate- 
nesfl  does  not  differ  much  from  viv>  a  • 
value  which  he  says  he  has  always  used 
in  his  calculations;  this  value  agrees 
nearly  withj|^«,  the  ellipticity  adopted 
by  Sir  John  HerscheL*  English  writers 
on  the  figure  of  the  earth,  with  whose 
works  I  am  acqnainted^f  agree  in  assign- 
ing Y^Y  ^  ^  ellipticity  of  the  earth 
obtained  from  geoditic  measures* 

From  an  irregularity  which  depends 
upon  the  longitude  of  the  moon's  node, 
Laplace  made  the  earth's  eUiptieity 
^^.gf  from  the  irregularity  depending 
upon  the  moon's  motion  in  longitude,  he 
made  it  y^«*  Playfair^  (as  above) 
makes  it  «i4*  Sepour  ^.  All  these 
values  di£»r  but  httle  from  each  other. 
I  therefore  assume  that  c  may  fairlv  be 
taken  ->  ^;  hence,  in  CIairault*s  tneo- 
rem, 

5m 

we  ind  its<Yi7,  and  the  second  column 
of  naultipliers  in  the  Table  has  been  de- 
dneed  Iram  the  expression 

186  +  sinU^ 
18661304  ' 

fft  tbe  manner  already  explained. 

By  groupine  a  eonsMerable  nnmber  of 
the  reswltB  derived  from  the  best  pendu- 
]«in  experiments,!  and  taking  the  mean 
of  the  mupe,  we  obtain  j^  for  the 
earth's  MHpacity.  This  value  of  r,  by 
Clairault*8  theorem,  gives  n—^^. 

The  third  column  of  mnltipUers  in  the 
Table  has  been  calculated  from  the  ex- 
nresakm 

l»*-»sltfX/ 
19461304  ' 

If  the  trial  above  recommended  be 
made,  and  the  weight  of  a  bodv  be  taken 
at  London,  the  table  will  readily  assist  to 
indicate  me  theoretical  variation  in 
weight  in  any  latitude.    If  the  weight  at 


At  the  efMotor  it  weighs 


{3 


oaaittingfraetions),  according  is  the  first, 
•eeond,  or  third  column  of  multipliers 


London  be  multiplied  by  the  proper 
multiplier  in  the  first  column,  the  result 
will  snow  the  variation  on  the  hypothe- 
sis that  the  earth  is  homogeneous.  If 
the  known  weight  be  multiplied  by  the 
multiplier  in  the  second  column,  the  pro- 
duct will  indicate  the  variation  corre- 
sponding to  the  oblaleness  derived  horn 
geodetic  measures,  and  nearlv  agreeing 
with  that  obtained  from  vaiioQS  other 
sources. 

If  the  weight  of.  the  body  at  LondQn 
be  multiplied  by  the  proper  number  in 
the  thira  column,  the  result  will  show 
the  variation  whidi  correaponds  to  the 
ellipticity  derived  from  a  great  nnmber 
of  pendulum  experiments. 

It  would  be  desirabb  to  use  each  mul- 
tiplier, and  to  tabulate  the  results,  with 
the  weights  shown  bv  the  instrument, 
A  table  so  formed  would  at  sight  indicate 
the  experimental  variation,  and  also 
show  how  nearlv  it  asrees  with,  or  how 
much  it  differs  from,  Uie  theoretical  ven- 
ation obtained  bv  the  multipliers. 

My  otgect  bemg  merely  to  have  some 
experiments  tried  in  the  rough,  nodiing 
has  been  said  respecting  the  corrections 
for  elevations  or  levels;  nor  yet  with 
regard  to  the  effect  which  different  tem- 
peratures may  have  on  the  spring  of  the 
instrument  employed  i*  these  points  may 
be  deferred  for  the  present  In  using 
Uie  Table,  the  number  answering  to  the 
nearest  degree  will  perhaps  point  oat  the 
variation  sufficiently  near  for  practioal 
purposes. 

It  has  been  remarked  above,  that  if  the 
weisht  of  a  body  at  the  pUce  of  which 
the  latitude  is  X,  be  multiplied  by  either 
of  the  decimal  multipliers  opposite  to  the 
degree  corresponding  to  the  latitude  X' 
in  the  table,  the  product  will  give  the 
weight  of  the  same  body  at  the  place  X'; 
it  may  not  be 'inexpedient  to  add  two  or 
three  examples.  Suppose,  as  Sir  John 
Herschel  has  done,  that  the  body  at 
London  (the  ktitude  X)  weighs  10000 
grains: 

99791 

9967  iGralns, 

9968  J 

is  used;  so  that  it  would  require  27 
grains  in  the  first  instance,  83  in  the 


99734161 

9967149  \  X  10*000 
9968499  J 


*  Aitreaemy. 

t  Aky*!  TnMt,  p.  180.     PMtri  Mmh,  PMl. 
p.  613.    O^ii0ii»i  TiaeU,  p.  47. 
X  Workti  ToL  UL,  p.  287. 
I  ASzy'iTrMttoe,p.i80. 


«  Br.  ToongfLeetiires,  KeUand't  edWon,  p.M,) 
aayt,  •'  The  •transth  of  all  iprtegB  to  lomewlut 
dimintoliod  by  Am#  ;  and  fbx  eaflh  dtgree  of  Fahnn- 
heltthat  Uie  temperature  la  raised,  we  moat  deduct 
about  one  part  In  6000  te  the  amnntwelglit  in- 
diested  by  the  fpriagi  ia  OwifeMlyaid.* 
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second,  and  82  in  the  third,  to  he  added 
in  order  to  produce  the  contact  in  Sir 
John  Herschers  instrument ;  or  that  the 
index  may  point  to  the  same  figure  as  it 
did  at  London  in  the  other  case. 

Take  Madras,  lat.  18**  4'.  The  raulti- 
plier  in  the  third  column  is  -9971103, 
which  multiplied  by  lO'OOO,  gives  9971, 
so  that  29  grains  must  be  added  to 
restore  the  equilibrium. 

At  Spitzbergen,  lat.  80°,  the  corre- 
sponding multiplier  is  1-0018838,  which 
TOultiplied  by  10  000  gives  10018,  so 
that  18  grains  must  be  deducted  from 
the  weight  at  London  to  produce  the 
equilibrium. 

The  variation  in  weight  becomes  the 
more  remarkable  when  larger  quantities 
are  taken;  for  instance,  take  a  ship's 
cargo  that  weighs  1000  tons  at  London, 
using  the  multiplier  in  the  first  column 
in  the  Table,  it  will  be  found  that  it 
weighs  2  tons,  13  cwts.,  0  qrs.,  19  lbs. 
less  at  the  equator ;  employing  the  third 
tabular  multiplier  the  loss  is  8  tons, 
8  cwts.,  Oqrs.,  1  lb. 

Similarly,  at  Jamaics,  lat.  18^  the  lo9S 
is  2  tons,  4  cwts.,  8  ors.,  16  lbs.,  or  2  tons, 
13  cwts.,  Oqrs.,  21  lbs.,  the  same  multi- 
pliers being  used. 

At  Spitzbergen,  lat.  80°,  the  gain  is 
1  ton^  10  cwts.,  3  qrs.,  21  lbs.,  or  1  ton, 
17  cwts.,  1  qr.,  employing  the  same  mul- 
tipliers. 

Besides  the  immediate  object  for  which 
the  multipliers  in  the  Table  have  been 
formed,  some  of  them  possibly  may  be 
serviceable  in  other  matters.  Thus,  if 
the  length  of  the  second's  pendulum  at 
London  be  multiplied  by  the  multiplier 
in  the  third  column  corresponding  to 
any  latitude  the  product  will  give  the 
theoretical  or  calculated  length  of  the 
second's  pendulum  for  that  latitude. 

The  length  of  the  second's  pendulum  at 
London  being  taken  »■  39*  1 3948',  and  mul- 
tiplied  by  '9968499,  the  third  tabular  mul- 
tiplier for  the  equator  gives  39*0161867 
for  the  length  of  the  second's  pendulum 
at  the  equator. 

In  Airy's  Table,*  Pulo  Gaun.  Lout. 
0^  2^  N;  or  Rawak  0*  2'  S;  the  calcu- 
lated length  of  the  second's  pendulum  is 
89  01677.  The  observed  length  at  the 
latter  place  is  3901433 ;  the  observed 
length  at  the  former  89*021-26 :  why  the 
observed  length  of  these  pendulums  at 
the  same  distance  from  the  equator  should 


«  TraatlBo,  page  S30: 


difi^er  so  much  is  an  interesting  questioB 
not  easily  answered. 

At  Spitzbergen,  lat.  79*^  50',  the  ob- 
served length  is  39*21469 :  the  calculated 
length  39-21081 :  if  89*13948  x  1*0018338 
(the  multiplier  corresponding  to  80°) 
gives  39*2112843,  the  length  of  the  se- 
cond's pendulum  at  the  nearest  degi^ 

3913948  X  •9971103(themullipUerfor 
13*»)=320263669  the  length  of  theie- 
cond's  pendulum  in  that  latitude. 

In  Airy's  Table  the  calculated  length 
for  Madras  18**  4'  is  3902700,  the 
observed  length  39*02680.  Tbeealea- 
lated  length  at  Bahai  12^  59',  by  the 
same  Table  is  39*02688;  the  observed 
length  39*02483. 

Once  more,  39*1894  x '9978406  (the 
tabular  multinlieroflS^jglTes  89-0351229 
for  the  length  of  the  second's  pendulum 
in  the  latitude :  by  the  Table  alreidy 
named,  the  calculated  length  at  Jamaica, 
lat  17°  56'  is  39*08576;  the  observed 
length  39-08503.  The  minute  diseie- 
pancies  between  some  of  these  lesalti 
are  explained  by  the  small  difPerenees  m 
the  latitude. 

Barlow*  says  the  weight  of  a  body  at 
the  equator  is  to  the  wei^t  of  the  sune 
body  at  the  pole  as  1: 1*100569:  this 
assumes  that  n  -  rfn  and  e  »  ^.  What- 
ever may  be  said  respecting  the  proba- 
bility of  the  correctness  of  this  assump- 
tion, or  of  any  of  the  others  which  have 
been  named,  I  am  not  aware  that  any 
attempt  has  been  made  to  determiae 
whether  they  are  correct  or  not  by  actnai 
experiment. 

With  regard  to  the  modes  of  tettiog 
which  have  been  discussed.  Sir  John 
Hersehel  says,  speaking  of  the  con- 
trivance already  cited,  '*  whether  the 
process, above  described  could  ever  be 
so  far  perfected  and  refined  as  to  be- 
come a  substitute  for  the  use  of  the 
pendulum,  must  depend  on  the  degree 
of  permanence  and  uniformity  of  action 
of  springs  on  the  constancy,  or  varia- 
bility of  the  effect  of  temperature  on  their 
elastic  force :  on  the  ponibility  of  trans- 
porting them  absoTutelv  unaltered  firom 
place  to  place,  &c.  The  great  advant- 
ages, however,  which  snoh  an  appantn 
and  mode  of  observation  would  posae« 
in  point  of  convenience,  cheapneai, 
portability,  and  expedition,  over  the  pre- 
sent laborious,  tedious,  and  expeaaive 

•  Math.  Diet.,  Att.  EaiUi. 
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proeets,  render  the  attempt  well  worth 
makiDg." 

The  figure  of  the  etrth  still  forms  an 
Interesting  problem  in  physical  astro- 
noraj  :  nor  Is  it  less  desirable  to  ascer- 
tain how  nearly  the  results  of  theory 
agree  with  the  real  state  of  things.  The 
actual  comparison  of  the  weight  of  a 


body  in  different  latitudes  would  appear 
to  afford  an  additional  test  on  eacn  of 
these  points.  My  object  has  been  simply 
to  call  the  attention  of  competent  parties 
to  the  subject,  and  to  attempt  to  facilitate 
their  labours,  should  they  De  induced  to 
undertake  the  task.  J.  J. 

Exeter,  February  S8|  1849. 
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Sin^  X' 

x_ 
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186  +  Bin*  X' 

194  + sin*  X' 

23061304 

18661304 

19461304 

Equator 

_ .» 

•9973416 

•9967149 

•9968499 
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•9975100 

22 

•37459 
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•9977676 

26 

•43837 
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•9977446 
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27 
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31 
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•9984919 

•9981363 
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32 
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•2808047 

•9985593 

•9982732 

•9982928 

33 

•54463 

•2966219 

•9986279 

•9983044 

•9983741 

34 
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•9986975 

•9983905 

•9984566 

35 
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•9985404 

36 
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•3454854 

•9988398 
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•9986252 

37 
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•3621753 
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•9989853 

•9987460 

•9987970 

39 

•62932 

•3960437 

•9990590 

•9988371 

•9988848 

40 

•64278 

•4131662 

•9991332 

•9989289 

•9989729 

41 

•65605 

•4304017 

•9992080 

•9990213 

•9990615 

42 

•66913 

•4477349 

•9992831 

•999U43 

•9991505 

43 

•68199 

•4651104 

•9993585 

•9992067 

•9992398 

44 

•69465 

^.4825387 

•9994341 

•9993006 

•9993294 

45 

•70710 

•4999905 

•9995097 

•9993942 

•9994191 
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Decimal  MultipUen 

Lat.of 

nron 
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-9998594 

•9998652 

51 

•77714 

•6039466 

•9999605 

•9999512 

-9999527 

52 

•78801 
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10000407 
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•6710068 
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56 
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57 
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58 
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59 
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•7347233 
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60 
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61 
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62 
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63 

•89100 
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1-0007841 

1-0009690 
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64 
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•8078235 
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65 
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10011164 
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66 
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67 
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•8473203 
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10012038 

68 
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69 
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10013853 

1-0013284 

70 
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10014467 

1-0013872 

71 
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•8939892 

1-0012183 

1-0015055 

1-0014436 

72 
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1-0012«38 
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1-0014976 

73 
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1-0013072 

1-0016154 

1-0015496 

74 
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1-0013480 

1-0016664 

1-0015979 

75 
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•9330015 

1-0013874 

1*0017145 

10016440 

76 

•97029 

•9414627 

1*0014241 

1-0017599 

1-0016875 

77 
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•9493969 
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10018024 

1^0017278 

78 
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•9567579 

1*0014904 

1  •0018418 

1-0017661 

79 
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•9635779 

1-0015201 

1^0018784 

1-0018012 

80 
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1-0015447 

10019119 

1*0018333 

81 
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10019423 

1-0018625 

82 

•99026 
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1-0015939 

10019697 

10018887 

83 

•99254 

•9851357 

1-0016161 

1^001 9939 

1-0019119 

84 

•99452 

•9890701 

1-0016356 

10020150 

1-0019321 

85 

•99619 

•9923946 

1-0016449 

10020328 

1-0019492 

86 

•99756 

•9951259 

10016564 

1-0020474 

1-0019633 

87 

♦99862 

•9972419 

1-0016660 
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1-0019741 

88 
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•9987804 
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10020671 

10019820 

89 

•99984 

•9996801 

1-0016765 

10020718 

1*0019867 
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Sir, — The  strength  of  the  nukteriAla 
which  enter  into  our  Tuious  constrnc- 
tions,  whether  as  forming  the  members 
of  a  machine  or  the  component  parts  of 
a  building,  is  a  subject  which  must  eom> 
mand  attention  so  long  as  it  is  desirable 
to  satisfy  the  conditions  which  require  a 
given  amount  of  stability  with  the  least 
expenditure  of  stuflT.    It  b  under  this 


impression  that  I  venture  to  trouble  joo 
with  the  minute  particulars  of  ruptiat 
in  a  given  case,  and  under  certain  deter- 
minate circurostancefl  which,  a  short 
time  past,  occurred  to  a  number  of  cast 
iron  cranes  erected  under  my  superin- 
tendence, and  whichy  upon  applicitioa 
of  the  test  weighty  unfortunately  broke 
down  in  three  conaecutiTe  trials. 
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Had  these  eranes  been  designed  by 
any  engineer  in  the  subordinate  ranks 
of  the  professioDy  or  had  they  been  cast 
out  of  hand  by  manufacturers  of  inferior 
standing,  their  failure  would,  no  doubt, 
be  at  once  attributed  to  the  incompetency 
of  the  parties  thus  concerned ;  but  when 
we  know*  thai  these  machines  were  de- 
signed by  an  oW- experienced  engineer 
of  high  standing,  and  manuiVustured  by  a 
flrm  of  Ibunders  of  great  respecUbility 
and  skOl,  the  case  presents  an  incident 
which,  akhoa^  fortunately  upon  a  small 
•crie,  yet  may  not  be  altogether  without 
interest  to  either  the  professional  or  me- 
chanical engineer. 

As  far  as  I  am  aware,  the  machines  in 
ouestioQ  had  nothing  novel  in  their 
figure  of  construction.  Fig.  1  of  the 
accompanying  diagrams  represents  the 
general  form  of  their  framework,  and  fig. 
2  ia  a  sectional  representation  showing 
the  bottom  plate,  H  H,  as  lewissed  to  an 
ashlar  foundation ;  E  E,  the  upright 
hollow  cyliader  baited  to  the  bottom 
plate  by  the  circular  fianges,  CD;  F  F, 

Kg.  1. 


T^^'My 


the  working  frame  tnyersiag  upon  the 
hollow  cylinder,  and  carrying  the  jib, 
aUyi,  and  working  gearing.  The  dotted 
line,  A  B,  in  the  figure  represents  the 
section  of  fracture,  the  thieknesa  of  the 
ejlindiical  ring  in  that  section  being 
l*aO  inch,  and  its  interior  diameter 
11*5  inches, 

Beferring  to  fig.  1,  and  reckoning  the 
distances  in  inches,  A£»2,  EB=»61, 
£F«192,  FD-lSa,  £C»228,  BC=^ 
192,  and  CD«il5  inches  respectively, 
meaanred  in  the  axis  of  eaoh  member. 
llie  weight  suspended  from  the  point  D 
waa  4816  lbs. ;  but,  in  addition  to  this, 


*  I  lend  you  herewith  the  namei  of  the  parttee 
referred  to. 
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the  weight  of  the  sheave  at  D,  with  that 
of  the  chain  and  a  portion  of  the  jib  and 
stays,  when  reduced  to  the  point  D,  was 
found  to  be  543  lbs.,  making  in  all  W  = 
4816  +  548  «5359  lbs.  the  eflfective  weight 
acting  at  D. 

Rg.  2. 


Upon  the  application  of  the  test 
weight  W,  it  was  quite  apparent  that  the 
requisite  amount  of  strength  had  not 
been  provided,  as  the  weight  had  not 
soflBcient  time  to  bear  with  its  whole 
force,  before  the  hollow  cylinder  snapped 
off'  in  the  line  A  B  (fig.  2).  It  was  con- 
jectured that  the  accident  might  have 
arisen  from  some  flaw  in  the  casting, 
although  the  surface  of  fracture  pre- 
sented no  decidedly  bad  appearance,  and 
therefore  another  casting  of  the  same 
dimensions  was  prepared;  it,  however, 
met  with  precisely  tne  same  fate  as  the 
first ;  as  did  also  a  thirds  which  the  con- 
tractors persisted  in  having  submitted  to 
the  same  test.  The  castings  were  speci- 
fied to  be  '*of  the  best  description  of 
No.  2  pig  iron,  east  from  the  cupola  free 
from  sand  crscks  and  all  other  defects." 
The  whole  weight  (exclusdve  of  the  test) 
resting  upon  the  stem  at  £  was  9  tons. 

Taking  the  foregoing  data,  which  have 
been  accurately  asceruined,  your  readers 
will  be  enabled  to  make  their  own  calcu- 
lations, each  according  as  his  judgment 
may  direct.  I  believe,  however,  the  fol- 
lowing investigation  includes  all  the  in- 
fluential elements  of  the  case.  Referring 
to  fig.  1,  the  frame,  ABCD,  being  sup- 
posed rigid,  let  the  weight,  W,  be  applied 
at  D ;  its  moment  about  the  point  c,  is 
W.  C  D,  which  moment  is  res&ted  at  B. 
Putting  BC-a,  CD-/,  and  zCBH-^, 
we  have  for  the  tension  in  EB, 

W 1 — (1.) 

a.Bin.0  ^   ' 
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(2) 


(4.) 


The  whole  pressure  upon  the  point  C, 
18  the  tensile  force  in  £B  together  with 
the  weight  W  ;  .*. 
■n^  a .  sin  0  -f  ? 
a  .sin  0 

is  the  whole  load  upon  the  point  C ;  tnd 
the  force  of  compression  in  C£  is  .*• 

W.-f!i!i±±l.. (8) 

a  dn  ^ .  cos  6 

in  which  e  is  the  angle  C£  makes  with 
the  Tertieal;  while  the  tension  in  BC  is 
represented  by  the  expression 

W.    ^  '^°  0  +  ^ 
a  Bin  ^ .  cos  ^ 

Taking  W^  to  represent  the  whole 
weight  of  the  crane  and  its  gearing,  and 
Ws  the  applied  weight,  the  force  of 
compression  upon  the  stem  A£  is 
W,+W. (5). 

Besolving  the  forces  in  (S)  and  (4)  in 
the  horizontal  and  Tertieal  directions, 
and  pulling  H  and  h  respectively  to  re- 
present the  thrusts  at  B  and  £  we  have 

iT__*»r  a.Bhi^  +  / 

a. cos  ^ 
And, 

ilseW  <>  *  *ip  ^  +  ^ 

a.iin  ^ 

It  is  obfious  that  the  horizontal  thrusts 
indicated  in  (6)  and  (7)  act  in  contrary 
directions,  the  thrust  at  E  acting  in  the 


(6.) 


direction  OE,  whilst  that  at  B  acta  in 
LB. 

From  expression  ^2)  the  moment  of 
the  pressure  on  O,  at>out  the  point  £  is 
W.  (a  sin  ^  +  0»  and  that  of  the  thrust 
represented  in  (6)  about  the  same  point  Is 

Wasin^^-^ 
•  ■  ••  •  , 

a.cos  ^ 
in  which  fi  is  taken  to  represent  the 
distance  £B.  Now,  these  two  foroes 
conspire  to  turn  the  frame  about  the 
point  E,  and  tend  directly  to  produce 
rupture  in  the  stem  at  that  point;  their 
sum  which  is  represented  by 

a.cos  ^ 
(EC=C)  must  in  case  of  equilibrlnm, 
equal  the  elastic  forces  of  the  material 
called  into  action  by  the  cross  strain ;  so 
that  if  R—  the  aggregate  of  the  moments 
of  the  elastic  forces  upon  the  section  of 
rupture,  about  the  axis  of  rupture,  then, 

R-W.l!lil±i.C.cos« (8.) 

a .cos  ^ 

Let  r  represent  the  mean  radius  of 
the  cylindrical  ring,  i  its  thickness,  and 
#  Uie  modulus  of  rupture  for  cast  iron  ;— 
then  it  may  be  shown  that 


tanO (7.)        R-Sir./!^±^^.ra (9.) 


Substituting  therefore  this  value  ol  R 
in  equation  (8)  and  solving  for  S,  we 
shall  obtain. 


'I      irra(r«  +  i^*).  (a.cos^)      J 


(10.) 


By  substituting  in  equation  (10)  the 
numerical  values  given  in  the  preceding 
part  of  this  paper,  we  shall  find  the 
value  of  S  ^  12486 ;  about  me-tJurd  that 
usually  assigned  for  medium  cast  iron 
when  subjected  to  no  other  force  than 
that  arising  from  direct  cross  stain. 

Substituting  again  in  equation  (9) 
the  inferior  value  of  S  thus  deduced, 
and  solving  in  respect  to  ^  (the  mean 
rad.  remaining  the  same)  we  shall  also 
find  that  under  the  peculiar  circum- 
sunces  of  the  case,  the  thickness  of  the 
cylindrical  ring  would  require  to  be 
4*10  inches  for  mere  equilibrium,  instead 
of  1*30  inches,  the  thickness  actually 
provided. 

I  have  no  reason  to  auppose  the  cast- 
ings repeatedly  prepared  by  the  con- 


tractors were  inferior  in  quality,  although 
the  foregoing  investigation  would  show 
them  to  have  been  doubtful;  but  it 
must  be  observed  that  the  section  of 
fracture  was  subject  to  two  other  forces 
besides  the  cross  strain,  namely,  a  eom- 
pressing  force  (equation  5)  of  12079  lbs. 
on  an  area  of  46  square  inches ;  and  a 
horizontal  thrust  (equation  7)  of  1276  lbs. 
I  am  however  unable  to  see  how  these 
latter  forces  any  way  combined  with  the 
cross  strain,  could  aooount  for  the  ap- 
parent discrepancy  between  the  true  value 
of  S  as  found  in  publbhed  tables,  and  thai 
resulting  from  the  foregoing  calculations. 
Respectfully  yours, 

T.  Sicnv. 
Bridgetown,  Wexibrd,  April  28  1849. 
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James  Bdeeows,  of  Haigb,  near  Wigan, 
LaDoaahire*  engiaeer  and  draughtsman,  and 
Gboege  HoLcaoFT,  of  Manchester,  con- 
sulting engineer.  "For  certain  improvenunit  . 
in  and  applicable  to  eteam-enffinee,  in  the 
flMcAteery  and  apparatue  belonging  ihereiOf 
in  the  ctmelruction  and  arrangement  of 
boilers  for  the  generation  of  steam,  and  in 
the  furnaces  and  flues  connected  therewith, 
parts  of  which  improvements  are  also  t^ppiU' 
cable  to  other  simHwr  purposes.  Patent 
dated  October  26, 1848. 

The  first  of  these  improvements  consists 
in  arranging  the  cylinders  of  compound  en- 
gines, (that  is  where  a  high  pressors  cylin- 
der and  a  condensing  oylinder  are  used  in 
ooBJunetion,)  so  that  the  length  of  the  ports 
leading  from  the  one  cylinder  into  the  other 
shall  be  the  shortest  possible.  To  effect  this 
object  the  patentees  cause  the  piston-rod  of 
the  smaller  or  high-pressnre  cylinder  to  pass 
downward  through  the  floor  of  the  engine 
house,  where  it  is  connected  to  a  beam,  the 
power  communicated  to  which  is  again  trans- 
mitted to  the  beam  above  the  cylinders 
(which  is  directly  acted  upon  by  the  piston- 
rod  of  the  low  pressure  or  condfnsing  cylin- 
der) by  a  connecting-rod.  The  claim  under 
this  head  is  to  redace  the  length  of  the  pas- 
sages in  compound  engines  to  a  minimum 
by  causing  the  piston  rods  of  the  two  cylin- 
ders to  travel  in  opposite  directions. 

The  next  improvement  is  an  arrangement 
of  gearing  and  cams  to  effect  a  variable 
opening  of  the  expansion  valve  so  as  to 
admit  a  greater  or  less  amount  of  steam  as 
may  be  required.  A  rod  from  the  governor 
is  connected  by  levers  and  gearing  with  the 
cams  for  opening  the  expansion  valve,  so  as 
to  make  those  cams  to  slide  along  the  shaft 
by  which  they  are  made  to  rotate ;  and  as 
the  cams  are  somewhat  of  a  conical ,  and  not 
of  a  step  form,  as  usual,  according  as  they 
are  pushed  the  one  way  or  the  other,  so  they 
will  retain  the  expansion  valves  a  longer  or 
shorter  time  open.  These  arrangements 
form  the  subject  of  the  second  claim. 

The  improvements  in  furnaces  relate  to  the 
means  employed  to  project  the  coals  upon 
the  fire.  A  hopper  is  placpd  in  front  of 
the  fire-place  from  which  the  coals  are  regu- 
larly fed  in  by  means  of  two  toothed  rollers 
turning  very  slowly.  Beneath  the  feed 
ToUers,  and  within  a  case,  there  is  placed  a 
disc  or  plate  of  metal,  the  edges  of  which 
are  slightly  curved  upwards ;  this  plate  is 
fitted  upon  the  end  of  an  upright  shaft,  by 
which  it  is  made  to  rotate  in  a  horixontal 
plane  and  at  some  considerable  velocity.  As 
tiie  coals  drop  upon  the  revolving  disc,  ihey 
•re  immediatdy  projected  fh>m  its  surface 


on  to  the  fire- bars  by  the  centrifugal  force 
communicated  to  them  by  the  disc  The 
disc  is  made  to  revolve  by  means  of  bands 
and  pulleys,  the  rotation  being  continued 
a  short  time  in  one  direction,  and  then 
by  means  of  self-acting  apparatus  an  equal 
length  of  time  in  the  reverse  direction, 
which  causes  an  equal  distribution  of  the 
coal  over  the  surface  of  the  fire-bars.  The 
arrangements  described  for  projecting  the 
coals  evenly  upon  the  surface  of  the^  fire- 
bars form  the  third  daim. 

A  fourth  improvement  relates  to  rotary 
engines,  and  consists  in  making  them  with 
three  pistons  or  vanes,  which  are  connected 
to  separate  shafts,  the  one  shaft  being  con- 
centric to  or  inclosed  within  the  other,  and 
the  three  shafts  being  connected  outside  by 
three  cranks  to  anoUier  shaft  which  is  ec- 
centric to  the  engine  shaft.  These  pecu- 
liarities constitute  a  fourth  claim. 

The  last  improvement  and  clum  specified 
consists  in  having  the  cylinder  of  a  steam- 
engine  fitted  with  three  pistons,  of  which 
the  top  and  bottom  ones  are  connected 
together,  and  only  move  through  a  portion 
of  the  stroke ;  their  office  being  to  act  as 
valves  and  points  of  resistance  to  the  back 
pressure  of  the  steam  employed  to  give 
motion  to  the  central  piston. 

William  Beown,  of  Cambridge-heath, 
Middlesex,  weaver.  For  improvements  in 
manufacturing  elastic  stockings  and  other 
elastic  bandages  and  fabrics.  Patent  dated 
October  26,  1848. 

These  "improvements*'  in  manufacturing 
elastic  fabrics,  &c.,  such  as  stockings,  knee- 
caps, bandages,  consist  in  the  employment  of 
silk  and  India  rubber  threads,  which  are  com- 
bined and  woven  together  so  as  to  form  a 
circular  web  and  without  seam,  according 
as  the  desired  shape  may  require.  The 
loom  employed  in  the  fabrication  of  this 
improved  article  is  of  the  Jacquard  descrip- 
tion, using  a  reed  of  50  dents  to  an  inch,  and 
one  cord  to  each  dent,  and  four  lash<es  to 
each  cord.  A  diagram  or  pattern  of  the 
article  to  be  woven,  requires  in  the  first 
place  to  be  formed,  so  that  the  proper  shape 
may  bo  given ;  and  the  length  of  the  reed 
employed  must  be  three  times  that  of  the 
finished  or  wearing  size  of  the  article.  The 
stockings  thus  made  are,  as  they  come  off 
the  loom,  three  times  the  size  actually  re- 
quired ;  they  are  then  submitted  to  the 
action  of  heated  air  until  they  shrink  to  the 
proper  size,  according  to  the  usna(  method 
of  giving  elasticity  to  such  fabrics.  The 
patentee  claims  the  arrangements  which  are 
described  for  the  manufacture  of  elastic 
stoekipgs,  knee«caps,  bandages,  &c. 
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WnxiAM  LoKOMAiD,  of  Beflnmont- 
9qaare,  Middlesex,  gentleman.  For  im" 
prwemenif  in  treaimg  the  oxides  of  frtm, 
and  in  obtaining  products  therefrom.  Pa- 
tent dated  October  26,  1848. 

Oxide  of  iron  ii  mixed  witli  from  10  to 
15  per  cent,  of  carbon,  snch  as  resin  or  tar. 
The  mixture  is  put  into  a  retort,  and  kept 
at  a  red  heat  for  two  hours  after  it  ceases  to 
eire  off  1^,  which  gas  may  be  used  for 
illuminating  purposes.  The  carbonaceous 
compound  remaining  in  the  retort  is  a  black 
pigment,  which,  beinsr  ground  up  with  oil, 
may  be  used  as  a  black  paint. 

Claxm. — ^The  abore- described  treatment 
of  the  oxides  of  iron,  for  the  production 
either  of  a  black  pigment,  or  of  gas  to  be 
used  for  illuminating  purposes. 

William  Church,  C.  E.,  and  Thomas 
Lbwis,  Woollendrapers,  both  of  Birming- 
ham. For  a  certain  improvement  or  certain 
improvements  in  machinery  to  be  employed 
in  making  playing  and  other  cards,  and  also 
other  articles  made  wholly  or  in  part  of 
paper  or  pasteboard,  part  or  parts  of  which 
said  machinery  may  be  applied  to  other  pur- 
poses where  pressure  is  required.  Patent 
dated  October  26,  1848. 

The  patentees  describe — 

1.  Certain  machines  for  cutting  card- 
board into  lengths  and  breadths  of  cards, 
and  for  punching  them  with  rows  of  holes 
when  intended  to  be  used  as  button  cards. 
The  cutting  longitudinally  is  effected  by 
serrated  rollers,  and  transrerseW  by  shears. 
The  perforation  of  the  button  cards  Is  effected 
by  an  oscillating  bar  employed,  which  car- 
ries a  number  of  punches  which  pierce  the 
holes. 

2.  A  pressing  machine,  in  which  the 
power  is  applied  to  a  series  of  toicgle-jointed 
lerers  by  means  of  a  screw.  The  toggle- 
joioted  levers  are  placed  between  the  top 
sill  and  the  platten  of  the  press. 

Claim, — The  above- described  machinery 
for  cutting  cards  or  paper,  and  the  pressing 
machinery. 

Pkte&  Fairbairn,  of  Leeds,  York,  ma- 
chine maker.  For  improvemenis  m  mtieM' 
nfrv  far  heckling,  carding,  drawing,  roving, 
\%nd  spinning  flax,  hemp,  tow,  silk,  and 
othiT  fibrous  substances.  Patent  dated  Oc- 
tobrr  26,  1848. 

Th<?  patentee  claims— 

t  ^  The  Qsing  of  a  rotary  gill  between  the 
hotels n^  and  drawing  rollers,  so  that  the 
■Tivrr  shall,  in  passing  through  the  pins  of 
thr  rotxry  gill«  form  a  tangent  to  the  circle 
of  rotation,  and  near  to  the  bite  of  the 
holding  rdilers ;  the  object  being  to  open  the 
fibr«a  withovt  deranging  the  form  of  the 

2*  The  oonnefltJng  the  vpper  and  imder 
^  or  p«in  of  the  drhrlng,  and  also  tboee 


of  the  drawing  rollen,  ao  that  tfie  diter  may 
be  made  to  pass  at  a  uniform  rate  over  the 
surface  space  of  the  respective  pairs  of 
rollers. 

3.  The  using  of  gills  in  drawing  madhi- 
nery  of  any  description,  in  machines  for 
carding  tow,  short  flax,  or  other  similar 
material. 

4.  The  employment  of  a  case  for  covering 
the  rubbing  rollers,  which  case  also  serves 
to  throw  them  in  and  out  of  gear,  while  It 
protects  the  fingers  of  the  workers, 

5.  A  pall  and  ratchet-holder,  by  which 
the  drawing  rollers  are  kept  to  contacL 

6.  Certain  radial  arms  upon  which  the 
wheel  gearing  of  certain  spinning  madiines, 
described  and  illustrated  by  drawings,  are 
mounted,  and  by  which  they  are  also  reg«- 
lated. 

J  AMIS  Clark,  of  Glastonbnry,  Somer- 
set, mannfactnrer.  Fbr  improvements  «■ 
the  manufacture  of  boots,  shoes,  and  dogs. 
Patent  dated  October  26,  1848. 

The  flrst  of  these  improvements  consifta 
in  making  clogs  or  goloshes  with  an  inter- 
vening elastic  junction  at  the  centre  of  the 
foot,  so  that  they  may  retain  their  place 
upon  the  foot.  This  is  effected  by  makiog 
the  clog  in  two  pieces,  one  piece  for  covering 
the  front  of  the  foot,  the  other  the  baok 
part.  The  two  are  joined  by  a  strip  of 
sulphurized  caoutchouc. 

A  second  improvement  consists  in  makhig 
the  clogs  adhere  to  the  foot  by  prolonging 
the  heel-part  upwards  and  having  a  spring 
inwardly,  so  as  to  grip  the  heel  or  ancle. 

And,  thirdly,  shoes  are  made  waterproof 
by  forming  the  lower  part  of  a  thin  sheet  of 
gutta  percha  which  comes  up  on  each  aide 
of  the  foot  between  the  lining  and  the  upper. 

RoBRRT  Walter  Wikfirld,  of  Bir- 
mingham, manufacturer.  Fbr  certain  Im- 
provements  in  the  construction  and  mansffke' 
ture  ^f  metallic  bedsteads,  couches,  assd 
sqfas.    Patent  dated  November  2,  1848. 

The  improvements  claimed  are*  flrsi,  the 
making  of  a  neck  or  shoulder  upon  the  vp. 
right  tubes  or  pillars  of  metalDc  bedsteads, 
the  shoulder  being  formed  at  that  part  where 
the  block  for  supporting  the  rails  is  to  ha 
cast 

Second.  An  addition  of  two  aercws  to  the 
dovetail  joint 

7%ird,  An  improved  joint  for  oonneeiing 
the  rails  to  the  blocks  of  the  standards  of 
metallic  bedsteads  and  couches. 

Fmrth,  An  improved  method  of  stretch- 
ing the  metallic  laths;  which  constats  In 
uniting  them  on  one  side  to  an  auxiliary  raiL 

FIfih.  The  'casting  on  of  the  ornaments 
after  the  parts  of  metal  bedsteads  have  basn 
riveted  togeaMr. 

SUtk.  The  eooetnMiCii«  of  i 
monhlfaigs  for  bedsteads. 
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William  Wxild,  Manchester,  nechani- 
cal  dnnghttmaii.  Fbr  certain  improve- 
menu  in  machinery  for  spinning  cotton,  and 
other  fihroua  eubttaneet.  Patent  dated 
NoTcmbcr  2,  1848. 

The  improTements  sought  to  be  secured 
under  thia  patent  are, 

1.  The  combination,  arrangement,  and 
adaptation  of  mechanieni  or  apparatus  for 
taking  ont  and  bringing  in  the  carriages  of 
mnles  and  other  machines  of  a  like  nature, 
used  in  spinning  cotton  and  other  fibrous 
substances. 

2.  The  mechanism  or  apparatus  for  wind- 
ing the  chain  on  to  the  winding- on  barrel  dur- 
big  the  going  out. 

3.  The  arrangement  and  adaptation  of 
mechanism  or  apparatus  for  monng  the 
8]rfndle8  and  regulating  the  yam. 

4.  The  arrangement  of  apparatus  for 
efRscting  the  backing  out. 

5.  The  adaptation  and  application  of 
mechanism  or  apparatus  for  latching  and 
unlatehing  the  carriages  of  self-acting  mules 
when  at  the  extremity  of  the  run  out. 

6.  The  combination  and  arrangement  of 
the  spindle  and  flyer,  and  the  yarious  me- 
chanical parts  connected  therewith  for  spin- 
ning the  yam  and  winding  it  on  to  the  spin- 
dles of  throstles. 

7.  A  contrivance  for  regulating  the  drag 
upon  the  spindles  of  the  throstles. 

8.  The  arrangement  and  adaptation  of 
medianism  to  focilitate  the  doffing  of  the 
cops  or  bobbins  from  the  spindles  of  the 
throsties. 

The  daims,  which  are  eight  in  number, 
embrace  the  improvements  specified  under 
these  different  heads. 

MsTBRs  Jacobs,  Spitalfields,  Middlesex, 
gentleman.  Jbr  certain  improvemente  in 
the  manufiieture,  etamphtg,  and  treatment 
ffenerallp  of  woven  fabrica  of  aU  kinds. 
Patent  dated  November  2,  1848. 

The  patentee  remarks  that  his  invention 
eonaists  in  the  mode  of  combining  and 
applying  ihe  following  colouring  mixtures ; 
and  that,  althooffh  he  is  altogether  ignorant 
of  the  nature  of  the  materials  and  mode  of 
preparing  them,  which  constitute  the  prin- 
cipal ingredient  of  his  compositions,  namely, 
the  mordant,  it  may  be  readily  obtained  from 
oolour  manufacturers  in  Paris.  His  colour- 
ing mixtures  are  prepared  as  follows  : — 

Piretfy,  For  printing  or  stamping  muslins, 
10  lbs.  of  mordant,  1  lb.  sweet  turpentine, 
2  lbs.  of  boiled  linseed  oil,  4  oz.  of  oil  of 
ciovce,  1  lb.  of  dryers,  and  a  sufficient  quan- 
tity of  colour  to  produce  the  required  shade. 

Secondly.  In  treating  trellislike  ftibrics, 
such  as  net  or  lace,  the  same  composition  as 
tiie  first  ia  used  with  the  substitution  of  2  lbs. 
of  white  vanish  for  the  boiled  linseed  oil. 

7%irc0^.  In  treating  woollen  fabrics,  the 


first  composition  is  used  with  the  substitu- 
tion for  boiled  linseed  oil,  of  spirit  of  sal- 
amoniac  in  sufficient  quantity  to  be  deter- 
mined by  practice  and  the  quality  of  the 
fabric. 

To  apply  these  colours  the  patentee  em- 
ploys a  trough  partly  filled  with  water, 
which  supports  a  board  padded  upon  Its  top 
surface.  The  composition  is  laid  on  this 
pad  by  a  brash,  and  the  engraved  block 
pressed  upon  it.  The  resilliency  'of  the 
water  forces  the  pad  into  contact  with  the  pro- 
jecting parts  of  the  block  which  are  thereby 
coated.  The  muslin,  &c.,  is  laid  on  a  suit- 
ably prepared  pad  and  the  design  transferred 
thereto  in  the  usnal  way. 

Imitation  lace  is  produced  by  passing  the 
trellis-like  fabric,  after  it  has  been  stamped 
with  the  second  composition,  into  a  dram, 
and  above  a  band  supporting  flock  or  floss, 
which  is  beaten  up  into  contact  with  and 
adheres  to  the  design.  The  other  side  may 
be  exposed  to  the  same  process,  and  the 
fabric  withdrawn,  having  the  design  upon 
both  sides,  and  hung  up  to  dry. 

An  imitation  velvet,  which  the  patentee 
terms  **  Utrecht  cloth,"  may  be  produced 
by  covering  a  suitable  fabric  with  this  com- 
position, and  then  coating  it  with  a  thin 
layer  of  liquid  India- rabber,  after  which  it 
is  to  be  flocked  as  usual. 

Ciaime, — 1.  The  composition,  mixture, 
or  combination  of  materials  used  to  coat 
or  moisten  the  designs  or  figures  carved 
upon  blocks  used  in  the  printing  or  stamp- 
ing of  muslin  or  other  light  woven  fabric 

2.  The  composition,  mixture,  or  combi- 
nation of  materials  used  in  the  printing  or 
stamping  of  trellis-like  fabrics,  usually  called 
lace. 

3.  The  composition,  mixture,  or  combi- 
nation of  materials  used  in  the  treatment, 
stamping,  or  printing  of  woven  fabrics  of 
wool  or  other  like  material. 

4.  The  composition,  mixture,  or  combi- 
nation of  materials  used  in  the  production 
of  "  Utrecht  cloth."  * 

5.  The  various  processes  by  which,  in 
conjunction  with  the  composition,  mixture, 
or  combination  of  materials  together  with 
flock  or  floss,  raised  designs  are  produced 
upon  both  sides  of  a  woven  fabric  during 
the  same  operation.  Also  the  process  by 
which  the  '*  Utrecht  cloth"  is  produced. 

Chaulks  Dawson,  Hardinge- street,  Is- 
lington, professor  of  music.  For  certain 
improvemente  in  musical  instruments,  and 
in  apparatus  to  he  used  in  connection  with 
musieat  instruments.  Patent  dated  Novem- 
ber 2,  1848. 

The  improvements  sought  to  be  secured 
under  Mb  patent  are  as  foUows : — 

1.  A  flute  constructed  of  two  tubesi 
sliding  perlbody  air  tight  one  within  the 
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other.  The  outer  tube  is  furnished  with  a 
number  of  lateral  chambers,  each  proTided 
with  two  holes,  one  to  be  stopped  by  a  key 
or  finger,  and  the  other  lo  open  communi- 
cation with  the  inner  tube,  which  is  perfo- 
rated with  a  number  of  corresponding  holes. 
The  tube  is  caused  to  slide  up  or  down  by  a 
lever  arrangement,  to  be  worked  by  the 
fiogers,  according  as  it  is  desired  to  increase 
or  diminish  the  pitch  of  the  note.  Or,  a 
sliding  perforated  plate  may  be  subs£ituted 
for  the  moveable  tube,  and  interposed  be- 
tween the  tube  and  the  lateral  chambers. 

2.  The  flute  may  be  constructed  of  metal 
in  a  carved  form,  and  with  a  longitudinal  slot, 
and  a  valve  fitting  into  it  composed  of  spiral 
springs  covered  with  India-rubber,  or  of 
India-rubber  alone.  The  valve  is  arranged 
so  as  to  close  the  slot  perfectly  air-tight, 
and  yet,  when  depressed,  to  leave  a  space 
between  the  sides  of  the  slot  and  the  valve, 
whereby  the  note  is  produced.  The  patentee 
remarks  that  this  mode  of  construction, 
which  allows  the  orifice  to  be  made  at  any 
desired  part,  enables  the  performer  to  pro- 
duce, with  great  facility,  tones  and  semi- 
tones according  to  pleasure. 

3.  In  order  to  prevent  wrong  keys  being 
brought  into  play  in  teaching,  through 
the  carelessness  of  the  pnpil,  a  roller  is 
placed  behind  the  name  board  and  centre 
pins.  It  is  divided  according  to  the  diatonic 
scale,  and  fitted  with  a  suitable  number  of 
projections,  which,  when  brought  above  their 
corresponding  keys,  maintain  them  in  posi- 
tion. The  roller  carries  at  one  end  a  bevel- 
led wheel,  gearing  into  another  bevelled 
wheel  keyed  upon  a  spindle,  which  projects 
beyond  the  name  board,  and  carries  a  pointer, 
whereby  the  roller  may  be  made  to  act  upon 
such  of  the  keys  as  may  be  required. 

4.  AboTC  the  octave  notes,  or  such  others 
as  it  may  be  desirable  to  sound  together, 
there  are  placed  small  keys  attached  to  arms, 
which  are  made  fast  to  the  ends  of  their 
respective  spindles,  so  that  on  depressing  one 
key,  its  octave,  or  other  corresponding  key, 
will  also  be  tlepressed  through  the  interven- 
tion of  the  spindle. 

5.  In  order  to  regulate  the  admission  of 
air  to  the  pipes  of  organs  and  other  like 
musical  instruments,  a  sheet  of  paper  suit- 
ably perforated,  is  drawn  by  a  pair  of  rollers 
between  two  horizontal  boards,  and  also 
between  the  air  channels  and  air  chamber. 
The  edges  of  the  boards  are  made  with  in- 
dentations and  corresponding  projections, 
and  the  bottom  one  is  supported  upon  a 
crossbar,  which  is  connected  to  the  valvrs, 
so  that  when  a  thin  material  is  passed  be- 
tween their  edges,  it  thereby  prevents  the 
entry  of  the  projections  into  the  notches, 
and  the  valves  will  be  forced  down.  When 
the  perforated  paper  passes  between  the  per- 


forations in  the  air  chamber,  and  the  ends  of 
the  air  channels  leading  to  the  pipes,  suoh 
pipes  only  will  be  sounded  as  have  the  ends 
of  their  corresponding  channels  brought  into 
communication  with  the  air  chamber  by  the 
perforations  in  the  paper. 

Claim*, — i.  The  mode  or  modea  of  pro- 
ducing notes  in  flutes  and  other  similar  wind 
musical  instruments  by  means  of  a  moTeable 
tube  or  plate. 

2.  The  mode  or  modes  of  producing  notes 
in  wmd  musical  instruments  by  means  of  a 
longitudinal  valve  or  valves. 

3.  The  mode  or  modes  of  conatnietiBg 
apparatus  for  preventing  the  action  of  some 
of  the  keys  of  musical  instmments. 

4.  The  mode  or  modes  of  constmeting 
additional  keys  or  apparatus  to  be  applied  to 
the  ordinary  key-boards  of  musieal  inatr«« 
ments,  to  enable  the  performer  by  a  nngle 
movement  of  a  finger  to  produce  two  or 
more  notes. 

5.  The  mode  or  modes  of  coastnictinf 
apparatus  for  admitting  and  regulating  the 
admission  of  air  to  the  pipes  and  other  parti 
of  musical  instruments. 

SoREN  Hjoath,  heretofore  of  Jewry* 
street,  Aldgate,  in  the  City  of  London,  but 
now  residing  at  No.  2,  Shaftesbury-creaoent, 
Vauxhall-road,  Pimlico.  For  eeriaim  tai- 
provemenit  in  the  me  qf  eleetro-maffmHiam, 
and  itt  application  aa  a  motive  power,  mnd 
alto  other  improvementi  in  its  appU^ion 
generally  to  enginee^  ehipe,  and  railwagw. 
Patent  dated  October  26,  1848. 

For  specification  see  the  first  artide  of 
this  Number. 

William  Bullock  TiBBrrs,  of  Brmun* 
ston,  Northamptonshire.  For  certain  mi- 
provementi  in  obtaining^  applging,  amd 
controlling  motive  power,  parts  oj  wkiek 
improvements  are  applicable  to  the  raum§ 
and  forcing  qf  liquids.  Patent  dated  No- 
vember 2,  1848. 

The  improvements  consist, 

1.  Of  a  new  arrangement  for  obtainli^ 
direct  rotary  motion— in  other  words,  a  new 
rotary  engine. 

2.  A  feathering  paddle  wheel. 

3.  Two  arrangements  for  working  raflway 
breaks.    And 

4.  A  pump  on  the  same  plan  as  the  rotuy 
engine  for  raising  and  forcing  liquids. 

The  description  of  the  first  and  third  and 
fourth  branches  of  this  invention  we  ahali 
give  in  a  future  Number. 

C/atiiu.— Each  of  the  branches  of  the  In- 
vention in  its  peculiar  features. 

Alvrbd  Vincent  Newton,  of  6€, 
Chancery-lane,  mechanical  draughtsman, y«r 
certain  improvements  in  the  manufaetmre  of 
steel.    Patent  dated  November,  2,  1848. 

Iron  is  placed  in  a  furnace  and  correnA 
with  charcoal,  upon  which  is  placed  a  c 
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luted  down  so  as  to  pre?e&t  the  admission 
of  the  eiternal  air.  It  is  famished  ia  front 
with  a  tuyere  hole,  and  communicates  at 
back  with  a  chimney.  In  front  of  the  far- 
naoe  are  placed  two  receptacles,  filled  with 
charcoal  or  peat,  and  coTcred  at  top  and 
luted  down  to  exclude  the  external  air. 
Currents  of  air  are  drlTcn  into  the  recepta- 
cles, whence  they  pass  in  the  form  of  gaseous 
carbon  by  a  common  main  through  the 
larger  hole  to  the  metal  in  the  furnace.  A 
current  of  air  is  admitted  by  a  pipe,  between 
the  receptacles,  to  the  metal.  The  supply  of 
gaseous  carbon  and  atmospheric  air  is  regu- 
lated by  dampers. 

Cast  iron  is  prepared  to  be  converted  into 
steel  by  being  first  melted  once  in  an  appa- 
ratus similar  to  the  one  just  described,  by 
means  of  a  hot  carbonic  oxide  blast.  And 
wrought  iron  is  prepared  for  conversion  by 
being  previously  melted  once  in  plumbago 
crucibles  (such  ss  are  manufactured  by  Mr. 
Dixon,  of  New  Jersey). 

CKo^a.— '1.  The  arrangement  and  com- 
bination of  the  various  parts  of  the  appara- 
tus, whereby  the  operator  is  enabled  at  the 
same  time  to  refine  the  metal  in  the  furnace 
and  to  force  upon  it  currents  of  gaseous 
carbon  and  atmospheric  air,  in  such  manner 
and  quantities  as  to  convert  it  into  steel. 

2.  The  process  of  making  steel  by  forcing  in 
currents  of  gaseous  carbon  and  atmospheric 
air  in  such  quantities  as  is  necessary  to  keep 
up  combustion  in  the  furnace  and  recepta- 
cles, while  currents  of  gaseous  carbon  are 
forced  upon  the  metal  in  the  furnace  in  such 
quantities  as  to  keep  up  the  necessary  com- 
bustion of  iron  and  carbon  to  produce  steel. 

3.  The  previous  preparation  of  iron  by 
meltbig  it  with  the  hot  carbonic  oxide  blast, 
or  in  plumbago  crucibles,  to  render  the  iron 
capable  of  bdng  more  easily  converted  into 
steel. 

RiCHAED  B&TGHT,  of  Brutou-street,  Mid- 
dlesex, lamp  manufacturer ,/or  improvementt 
in  lampiy  wieks,  and  covers  for  vessels  for 
Molding  oil  and  other  fluids.  Patent  dated 
NoTember  2, 1848. 

Mr.  Bright's  improvements  embrace  seve- 
ral important  novelties,  to  which  we  cannot 
do  justice  without  the  aid  of  engravings, 
for  which  we  must  wait  till  next  week.  The 
most  striking  u,  a  new  mode  of  steadying 
the  glass  chimneys  of  lamps — the  manufac- 
ture of  hollow  cylindrical  wicks  in  a  stiffened 
state  ready  for  use— and  a  mode  of  making 
wicks  of  two  altitudes,  so  that  one  or  both 
the  parts  may  be  need,  according  as  a  weak 
or  strong  light  is  wanted. 

James  Robkhtson,  of  Liverpool,  cooper, 
for  a  mode  or  modes  of  consuming  smoke  and 
other  gaseous  products  arising  from  fuel  and 
other  substamees.  Patent  dated  Nov.  2, 1848. 

Mr.    Robertson's   mode  of    consuming 


smoke  consists,  firstly,  in  placing  perforated 
horizontal  tubes  in  tlie  place  of  the  bridge 
and  vertical  pipes  at  the  back  of  the  boiler 
furnaces,  so  that  the  smoke  and  products  of 
combustion  may  pass  over  and  through  the 
heated  horisontal  tabes  to  the  chimney,  and 
be  thereby  partially  consumed.  The  com- 
bustion is  promoted  by  the  heated  air  which 
passes  up  the  vertical  tubes,  and  escaping 
through  the  perforations,  mingles  with  the 
products  of  combustion.  And  also  by  a 
current  of  air  being  admitted  at  the  back  of 
the  boiler  to  the  smoke  passages. 

2.  The  patentee  effecta  the  same  object 
in  stoves  employed  to  heat  apartments, 
by  placing  therein  a  number  of  horizontal 
perforated  tubes  open  at  one  or  both 
ends  to  the  external  atmosphere,  so  that  it 
may  be  admitted  in  a  heated  and  divided 
state  to  mingle  with  the  products  of  com- 
bustion. 

3.  The  noxious  elements  of  gases  are  pro- 
posed to  be  got  rid  of  by  passing  them 
through  heated  serpentine  tubes  placed  in- 
side a  stove. 

C/aim.-^The  mode  or  modes  of  consum- 
ing smoke  and  other  gases  produced  fi'om 
fuel  and  other  substances  as  described. 

Robert  Thomson  Pattison,  of  Glasgow, 
Scotland,  printer,  for  an  improved  prepara^ 
Hon  or  material  for  fixing  paint  or  pigment 
colours  on  cotton,  linen,  woollen,  silk,  and 
other  woven  fabrics.  Patent  dated  Novem- 
ber 2,  1848. 

For  specification  and  claims  of  this  patent 
see  ante  p.  333. 

Charles  William  Kesselmeter,  of 
Manchester,  warehouseman,  and  Thomas 
Mellowdew,  of  Oldham,  in  the  same 
county,  for  certain  improvements  in  the 
manufacture  of  velvets,  velveteens,  and  other 
similar  fabrics.    Patent  dated  Nov.  2, 1848. 

The  object  of  this  invention  is  to  produce 
a  deeper  pile  in  cotton  velvets,  velveteens, 
&c.,  than  has  before  been  practicable,  by 
using  eight,  nine,  or  more  warp  threada 
(interwoven  with  weft  threads)  instead  of 
six  which  has  been  the  number  hitherto 
employed. 

Claim.  —  The  manufacture  of  velvets, 
yelveteens,  and  other  similar  fabrics,  of  cot- 
ton, linen,  or  flax,  consisting  of  a  com- 
bination of  eight,  nine,  or  more  warp  threads 
interwoven  with  weft  threads  as  described. 

Thomas  John  Kkolts,  of  Heysham 
Tower,  near  Lancaster,  Esq.,  for  improve' 
ments  in  the  application,  removal,  and  com- 
pression of  atmospheric  air.  Patent  dated 
November  2,  1848. 

The  first  of  these  improvements  relates  to 
the  means  employed  to  remove  the  heated 
air,  gases,  &c.,  from  apparatus  used  in 
roasting  cofl*ee  and  chicory.  The  patentee 
uses  vessels  of  earthenware  or  enamelled 
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iron,  and  prefers  that  the  TOMels  should  be 
octagonal  or  angalar,  instead  of  cylindrical, 
and  completelj  perforated  throughout.  The 
heated  Tapours  are  sent  through  the  cham. 
ber  in  wfaidi  the  perforated  yessel  is  made 
to  rotate,  which  causes  the  vapours  to  be 
speedily  driven  off  through  the  perforated 
cylinder  from  the  coffee  being  roasted. 
Earthenware  trays  may  be  used  in  place  of 
the  rayolving  vessels. 

A  second  improvement  relates  to  a  fur- 
nace which  formed  the  subject  of  a  former 
patent  granted  to  the  patentee,  and  consists 
in  making  slits  or  openings  in  the  bottom  of 
the  earthenware  lumps  or  blocks  forming 
the  bottom  of  the  furnace. 

A  third  improvement  consists  in  using 
hollow  furnace  bars  in  furnaces,  through 
which  the  cold  air  is  impelled,  to  preserve 
the  bars  from  being  speedily  wasted. 

Claimi, — Each  of  the  three  improvements 
as  described. 

Jaiub  Hart,  of  Bermondsey-sqnare, 
engineer,  ybr  m^^rovemeHit  im  fmaekintry 
fur  nuMtifaeturing  briekM  and  tiln,  partB  of 
whiek  maehmnTfarta^UcMa  to  mumiding 
other  aubttancei.  Patent  dated  Nov.  2, 1848. 

The  first  improvement  described  consists 
of  a  portable  machine  for  washing  day.  A 
hollow  wooden  trough,  mounted  on  wheels, 
carries  a  revolving  axle  with  a  series  of  steel 
blades,  which  project  into  the  midst  of  the 
semifluid  mass  of  clay  and  water. 

A  second  improvement  consists  in  the 
use  of  two  eccentric  rollers,  the  longest 
radius  of  the  one  roller  coming  opposite  the 
shortest  radius  of  the  other,  which  causes 
the  rollers  not  only  to  crush  the  clay,  but 
to  produce  a  grinding  action  at  the  same 
time. 

A  third  improvement  relates  to  the  con- 
struction of  a  wheel  machine  for  moulding 
bricks.  First  there  is  a  hopper,  in  which 
the  clay  is  partially  pugged  by  revolving 
blades ;  next,  a  set  of  brick  moulds,  which 
form  an  endless  chain,  which  runs  under 
the  hopper;  thirdly,  a  series  of  diagonal 
scrapers  for  levelling  the  surface  of  the 
bricks  upon  the  moulds;  and  fourthly,  a 
revolving  brush  for  deaning  and  wetting 
the  moulds. 

C/atmf.— 1.  The  portable  washing  ma- 
chuie,  as  described. 

2.  The  application  of  eccentric  crushing 
rollers  for  preparing  clay. 

3.  The  machine  and  the  various  parts 
thereof  described,  namely — ^the  endless  chain 
of  mould,  the  diagonal  scrapere,  the  revolv- 
ing brushes,  and  the  addition  of  wheels. 

FftANCis  Gtbbom  Spu^burt,  of  St. 
John's  Wood,  gentleman,  for  improvemenig 
in  paints  mdpigmentt.  Patent  dated  No- 
vember  2, 1848. 

^^^''m'*-- !•  Jlw  mannflwture  of  paints 


and  pigments  from  lead  by  the  appUcatioa 
of  tungstie  acid. 

2.  The  manufacture  of  paints  and  pig- 
ments by  the  application  of  soda  potash  and 
oxides  of  iron. 

3.  The  manufacture  of  paints  and  pig- 
ments by  the  application  of  tungstate  of  iron 
and  manganese.  * 

4.  Tiie  manufectore  of  paints  and  pig- 
ments from  lead,  by  the  application  of  aati- 
monious  and  antimonio  adds. 

5.  The  manufactnre  of  paints  and  pig- 
ments by  the  application  of  the  prodncts  of 
bitter  does,  acted  upon  by  acetic  or  nitric  scid, 

Grorob  Arthur  Biddlb,  of  Ipsfrich, 
engineer,/or  improiMmtnU  tppHeabk  to  gu- 
burners.    Patent  dated  November  2, 1848. 

l^e  object  of  this  invention  is  this  equa- 
lizing of  the  light  of  gas-burners  by  means 
of  a  self-acting  apparatus,  so  that  uader 
varying  pressures  of  gas  the  light  may  be 
steady.  The  apparatus  consists  of  an  arrange- 
ment similar  in  principle  to  that  of  the  grid- 
iron or  compensation  pendnlnm  of  a  dock. 
It  IB  composed  of  a  sted  rod  fixed  within  a 
brass  tube  oocupying  a  eentnl  positiDB 
within  the  flame  of  an  argand  burner.  The 
greater  or  less  heat  prodnced  by  the  increase 
or  diminution  of  the  flame  causes  the  steel 
rod  to  act  by  expandon  or  contraction  upon 
a  lever  connected  with  a  vdve  attadied  to 
the  supply  pipe,  wliich  regulates  the  snpp^ 
of  gas  accordingly. 

Gfotms. — ^The  arrangements  whereby  the 
expandon  of  the  combined  pieces  of  metd 
are  made  efficacions  in  regulating  the  supply 
of  gas  to  the  burner,  and  the  employment 
of  a  vdve  for  stopping  off  the  gas  instead  of 
a  stop  cock. 

And  the  vdve,  in  so  fsr  as  its  upward 
movement,  is  cdculated  to  nearly  stop  off 
the  flow  of  gas. 

And  dso  a  long  ground  bearing  for  the  vdre 
spindle  to  be  used  instead  of  a  stuffing-box. 

John  Harris,  of  Richard's-terraoe,  Ro- 
therhithe,  Surrey,  engineer,  Jbr  a  moio  or 
modes  qf  founding  type^  and  of  caetiag  ta 
metal,  plaeter,  and  certain  materialt.  Pa- 
tent dated  November  2,  1848. 

The  improvements  set  forth  in  the  sped- 
fication  and  drawings  of  this  patent  show 
various  arrangements  for  type  founding,  and 
for  casting  in  such  metals,  as  iron  pipe*, 
balls,  and  cylinders.  The  peculiar  feature 
of  the  invention  is  the  placing  a  trough  or 
open  space  bdow  the  level  of  the  mould 
into  which  there  is  left  an  open  passage,  or 
set  of  passages,  which  communicate  with 
the  interior  of  the  mould,  and  are  lo  ar- 
ranged that  by  drawing  a  slide  they  msy  ba 
shut  up  at  pleasure.  The  molten  m^  is  na 
into  the  mould  until  it  may  be  suppoied  that 
the  air,  scoria,  or  sand  is  ooiapletdy  driven 
oat.    XhedidolsthendnwB  MMtPPtor 
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the  outflow  of  the  bmUL    Th«  patmtee  Richabd    Aiuhibald    BaooMAN,   of 

•tetot  that  tUt  •rraacemffit  oompletelj  in-  Fleet-street,  Loadon,  gentleman, /or  eeriain 

■WW  the  ionndneie  of  the  owtlng  and  the  improvemmUi  in  ih*  wumnrfkctwr^  qfhingetf 

prerention  of  air-bohbles.  and  the  machinery  or  apparahu  und  therein, 

CMaw.-»The  arrangeoienti  deaoribed  at  (Commanication.)    Patent  dated  Norember 

omplo/ed  in  the  procew  of  moolding  and  2, 1848.    (For  spedflcation  and  olaimi  aee 

eaiiing.  ante,  page  385.) 

— ♦ — 
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Jnmm  WUsoa,  of  OM  Boad-«tcaai,  tattoTt  for  im-  turer,  for  certain  improvomenti  in  machinery  or 

provooMuta  in  iruMM.    If  agr  1 1  tlx  numtha.  apparatus  for  wearing.    May  8 ;  six  months. 

*  James  GodftterWitaoai  of  MiUmaa'a-Bow^Cholsea.  Thomas  Wentworth  Boiler,  of  Sttssox  Gardens, 

■mjnsnr  for  aortaia  imyproveawats  la  the  manu<  Hyde  Park,  Middlesex,  Esq.,  for  improTements  in 

&ctaie  of  glass,  and  ia  machlnary  and  apparatus  the  manufactare  of  earthenware.     May  3  ;  six 

oonneclad  theroiritb*    May  1 ;  six  montlis.  months. 

Akzaadsff   Munkittdoh,  of  Manchester,   mer-  Matthew  Kennedy,  of  MaDChesUr,  ootton  spin- 

ehaaC,  tat  aa  Improved  composition  of  nutter  °^>  '<>'  certain  improvemsnU  in  the  method  of 

nUefa  to  apftirsfrtff,  as  a  snbstliuta  for  oil,  to  the'  packing  cops  of  cotton  and  other  fibrous  mate- 

lubiieation  of  michiiiorf,and  for  other  purposes.  riaU,  and  in  the  apparatus  connected  therewith. 

( Being  a  aommunkatlM.1    May  1 :  six  months.  ^<^y  3 ;  >^<  months. 

prlntjTj&r  a  certaia  Improvement  of  certain  im-  ^^^    ^^    cotton  spinner,  for  certain  improve- 

^tfwtmmU  la  prtntiag  calicoes  aad  other  sur&ces.  menu  in  machinery  or  apparatus  for  manuftetur- 

Miir  1 ;  su  montaa.  j^g  ^^i^^  ^^  ^^gg  u^^^  ^j^y ,,,  q^^^^j  plastic  mate- 

Beaasoa  Wodller,  of  Bradford,  Yoric,  mannfkc-  rials.    May  S ;  six  months. 

WBNU.T  UST  or  DnUONS  VOR  ARTICLES  OF   UTILITY  RROMTRRBO* 
Date  of    No.  in 
Regtstra-  the  JU- 

tion.     gistur.        Proprietors*  Names.  Addresses.  Subject  of  Design. 

April  U     1663     John     Ooodmaa,     M. 

R.C.S......^ ............  Manchester Hydro  vapour  bath. 

„      1864     Sanuul  Otow  and  Jas. 

Crawfocd  «.«.«••».»  Rugby  ..................................  Cramp  for  coupling  and  un- 
coupling railway  carriages. 

27  IMA     Samael  Raston  ^«m^  Aldersgate-street ^ ^....  Life-preserver  braces  with  air- 

tight mouth-pieces  attached 
.wklapted  for  other  uses. 
„      1866     tanusl  Fox •««»•« .^.^Oncechoroh-stzeet Telescopic    pencil    or    pen- 
holder. 

28  1867      William  Breyaton  ...«.  Norfolk-street,  Strand Portable  oven.  ,^,,. 

„      1868     MtehaelU.Grichtea...  Edinburgh  ....^^.....^.^.^......Apparatusforsecurelyholdmg 

brooches. 
„      1869      M'Adam,  Brothers,  and 

Co.  .^...-.M^......^,..  Soho  Foundry,  BelCut  .^^-.^  Beater  or  scutcher  for  df ess- 

Ing  flax  and  other  fibrous 
plants  from  the  straw,  and 
separating  the  fibre  from  the 
woody  parts. 
"      1876     Robert  Leslie 39,  North  Frederic-street,  Edin- 
burgh...  «^...  Cutting  machine. 

M      1871      James  GraAey  ..«.^...  Sydneyalloy,  Coventry-street  .^  Fastening  for    shirt  -  collars, 

garmenU,  &c. 
„      1872      Meyer,    Joseph,     and 

Megrer  ........^m.......  21  and  24,  Bow-lane,  Umbrella 

and  Parasol  Manufacturers....  Parasol  Parisiennc. 

Ma^  2      1878      James  W.  Blackburn...  Chcapside  .............................  Zotetique  priae  sh irt. 

„      1874      Joah.  Guise ...............  Margaret -atreet,    Wtimiogtoo-  .    ,       ,    ,, 

square Gas-burner  aud  glass-holder. 

„      1876      Thos.H.  Pindar  «,......  Cheltenham  ........ M^...^..-^...  Combined    coat    and    waist- 
coat. 

8      1876      Thomas  Staoley Turner  -  street.      Commercial  - 

road «.-  Loo-Uble. 


To  Engineers. 

A  MECHANICAL  DRAUGHTSMAN,  who  can  produce  first-rate  testimonials  ftom  several  eminent 
engineering  firms  in  London,  is  deslr.ius  of  meeting  with  an  BNGAGBME N  r.    Address,  post-paid, 
G.  B.,  29,  AusUn  Friars. 

To  ISngineers  and  Boiler-Makem. 

rnu&  04RM1NGHAM  PAl'ENT  IKOM  TUBE  COMPANY  Manufacture  Patent  Lap  Welded  Tubes, 
•*•  umlcr  Mr.  Richard  Prosser's  Patent,  for  Marine,  Locomotive  and  all  Tubular  BoUers.  Also  Tubes 
far  Gaa,  Steam,  and  other  purposes.    All  soru  of  Iron  Gas  Fittings. 

Works— Smeth wick,  near  Birmingham. 
LONDON  WAKEUOUS£-No.  68,  UPPER  THAMES-STREET. 
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be  indefeasible  and  indis^putable,  and  that  the  fact 
of  issuing  the  same  shall  be  conclusive  evidence  of 
the  validity  of  the  Policy,  and  it  shall  not  be  lawful 
for  the  Company  to  delay  payment  of  the  money 
assured  thereby  on  the  ground  of  any  error,  mistake 
or  omission,  however  important,  made  by  or  on  the 
part  of  the  person  or  persons  effecting  such  As> 
suranee,  and  that  on  the  contrary,  the  amount  so 
assured  shall  be  paid  at  the  time  stipulated  by  the 
Policy,  as  if  so  much  error,  mistake  or  omission 
had  been  made  or  discovered." 

The  whole  Profits  belonging  to  the  Assured. 
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Manager. 
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lucrative  and  gentlemanly  occupation  in  the  coun- 
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Rates  of  premium  extremely  moderate. 
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MR.    HJORTh's   BLEOTRO-lf  AONBTIC    MOTIYS   ENGINE. — (CONCLUDED  VBOM  P.  414.) 


I  DO  not  confine  myself  to  the  ase  of 
wrought  iron  in  the  magnets  or  arma- 
tures, which  may  be  made  of  cast  iron 
or  other  metals,  or  substaaoes  which 
may  be  made  magnetic.  It  will  also  be 
obvious,  that  the  repulsive,  as  well  as 
the  attractive  powers  of  metals  or  other 
substances,  may  be  rendered  available  for 
the  same  purposes  by  means  of  appa- 
ratus constructed  and  arranged  in  a  man- 
ner similar  to  that  herein  described. 

The  motive  power  obtained  by  the  ar- 
rangements above  described,  may  be  em- 
ployed for  all  purposes  in  whicn  power 
may  be  required,  by  the  addition  of  the 
ordinary  apparatus  used  for  such  pur- 
poses. Thus,  the  power  may  be  rendered 
applicable  for  raising  weights,  and  espe- 
cisdly  for  raising  the  ram  of  a  pile  engine 
or  a  heavy  hammer.  In  these  cases  I 
should  prefer  applying  a  magnet,  con- 
structed according  to  my  arrangement, 
immediately  over  the  ram  or  hammer 
connected  with  it  by  a  wet  chain  or  rope, 
and  moving  with  it  in  guides.  On  the 
side  of  the  frame  or  guide,  adjusting 
tappets  would  be  fixed,  by  means  of 
which  the  connection  with  the  battery 
would  be  cut  off  at  any  required  por- 
tion of  stroke. 

Figs.  9  and  9«  represent  an  arrange- 
ment by  which  magneto-electricity  is 
produced  in  an  electro-magnetic,  or  com- 
mon locomotive,  for  the  purpose  of  mag- 
netising the  wheels,  and  thereby  increas- 
ing the  adhesion ;  a,  a,  a,  are  horseshoe- 
formed  permanent  magnets,  placed  so, 
that  the  inside  part  of  tneir  poles  face  a 
certain  number  of  pieces  of  soft  metal, 
(ir  electro-magnets,  6,  b,  6,  fixed  between 
the  spokes  of  the  wheels.  As  soon  as  the 
wheels  are  set  in  motion,  electricity  is 
induced  in  the  coils  surrounding  a  cylin- 
der of  sheet  iron,  c,  fixed  between  the 
wheels.  By  this  arrangement  the  cy- 
linder, as  well  as  the  wheels,  will  of 
course  be  magnetic,  and  the  magnetic 
power  will  be  increased  in  proportion  to 
the  speed  of  the  wheels,  giving  thereby 
an  increased  adhesion  proportionate  to 
tiie  slipping  which  may  uke  place  from 
want  of  weight,  or  any  other  cause.  The 
ckt:tricity  produced  in  this  way  may  also 
bv  mode  available  for  moving  the  engine 
ibclf  by  a  number  of  electro- magnets 
fixed  to  the  wheels  of  the  engine  or  car- 
nages, and  so  revolving  by  the  motion 


of  the  train,  and  brought  within  the 
action  of  fixed  permanent  nutfiietB,  the 
elMtrkiljr  produced  being  ooMnctcii  to 
the  elMtHHuagnetic  en^^e  as  an  lox- 
iliarj  power.  Bj  m^ans  of  arraoge- 
meqta  similar  to  taose  jost  described,  an 
auxiliary  power  for  stationary,  or  marine 
engines  may  be  obtained  from  the  mag- 
neto-electricity devdoped  by  the  revolo- 
tion  of  flj-wheels,  padcUe-inieels,  drunu 
or  working  wheels. 

Fig.  10  repressnts  anodier  form  of 
commutator  or  eurrentchareer;  aiitlie 
centre  or  shaft  of  one  set  <?  magnets  In 
an  oscillating  engine  constnietM  as  in 
fig.  1*  and  fig.  1^  or  shaft-worked  by  a 
connecting-rod  and  bell-craak  in  a  wb- 
mon  reciprocating  engine.  To  this  shaft 
in  each  set  of  magnets  is  fixed  an  upright 
lever,  b,  with  two  horizontal  levers  e  and 
e',  at  the  ends  of  which  are  two  oops, 
/and/*,  with  a  syphon  or  tube  like  the 
common  syphon  cups  usckI  for  lobricai- 
ing  machinery.  Below  these  levers  two 
metallic  springs,  d  and  iT,  are  fixed  to 
two  pieces  of  wood,  e  and  tf;  the  spiingi 
are  adjusted  for  the  proper  ameaaCof 
*'  lead*'  by  the  set  screws,  h  and  h\  and 
serve  as  conductors  ftt>m  the  battery  to 
the  magnet  coil.  The  lever,  c,  and 
soring,  ^,  are  for  the  forward  motion  U 
tne  engine,  and  the  spring,  d^  is  so  sec 
that  the  end  of  the  lever,  c,  is  brought 
into  contact  with  it  joat  before  the  ersnk 
of  the  engine  reaches  its  "  top  centre." 
By  this  means  the  electric  current  from 
the  battery  is  conducted  from  Ae  spring, 
d,  to  the  levers,  e  and  b,  and  so  to  the 
magnet  coil,  and  the  power  of  the  engine 
is  excited  for  the  down  stroke  on  the 
side  in  question.  A  corresponding  scdoo 
takes  place  in  the  springs  and  levers  eoo* 
nectea  with  the  opposite  set  of  magneti. 
Duriuff  the  forward  motion  of  the  en* 
gine,  ue  spring,  cT,  is  kept  completely 
clear  of  the  motion  of  the  lever,  c',  by 
means  of  a  tappet  or  cam,  v/^  or  any 
ordinary  mechanical  arrangement.  A 
corresponding  arrangement,  w,  is  adanced 
to  the  other  spring,  dy  and  in  wortio^ 
the  engine  the  two  tappets  or  cams  may 
be  worked  by  one  handle,  so  that  the 
spring,  d,  shall  be  depressed  oot  of  the 
way,  and  the  spring,  <f ,  released  into 
action,  and  thus  the  motion  of  the  ab- 
gine  be  reversed.  In  order  to  avoid  the 
sparky  and  to  facilitate  the  cominonics- 
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tion  of  the  electric  current  from  d  to  c, 
or  eT  to  c',  dilated  Bulphuric  acid  is  con- 
Btantlj  allowed  to  drop  from  the  STphon 
cups, /and  /',  through  the  tuhes,  g  and 
^p  by  means  of  a  wick  to  moisten  the 
surface  in  contact.  A  similar  arrange- 
ment being  applied  on  the  other  side  of 
the  engine,  ana  the  springs  adjusted  so 
that  the  touching  point  or  surface  of  the 
lever  on  one  side  of  the  engine  does  not 
leave  the  corresponding  spring  before 
communication  is  established  on  the  other 
side  of  the  engine,  the  same  result  is 
obtained  as  has  already  been  described 
in  the  other  form  of  commutator. 

Fig.  10'  represents  a  side  elevation, 
and  fig.  10*,  and  fig.  10%  a  plan  and  sec- 
tion of  an  arrangement  by  which  a  rotarv 
motion  with  a  const^int  and  direct  pull, 
and  succession  of  polarities  can  be  ob- 
tained, being  one  of  the  modes  in  which 
my  invention  can  be  applied  in  and  for 
the  construction  of  a  rotary  engine, 
a  a  a  a  a  a,  are  the  stationarv  magnets  here 
represented  as  rods  of  different  lengths 
put  together  in  such  a  way  that  they 
form  a  case  with  a  slit  towards  the  cen- 
tre for  the  arms  of  moveable  magnets, 
bf  6,  &,  b,  b,  b.  The  said  rods  are  to  be 
fixed  in  such  a  way  that  they  do  not 
touch  one  another,  and  their  ends  or  sur- 
faces form  angles  with  the  direction  of 
motion  of 'the  moveable  magnets ;  these 
are  to  be  placed  at  such  a  distance  from 
one  another,  and  in  such  a  way  that  one 
set  of  maffuets  commences  to  exercise  its 
power  berore  the  current  passing  round 
or  through  the  other  is  broken,  in  order 
that  a  constant  flow  of  electricity  may  be 
maintained  without  the  current  from  the 
battery  being  broken.  Hie  change  of 
the  current  can  be  produced  by  a  modifi* 
cation  of  the  common  arrangement,  of  a 
cylinder  of  metal  worked  by  the  shaft, 
and  inlaid  with  some  non-conducting 
material,  from  which  the  conducting  wires 
extend  to  the  coib  surrounding  the  mag- 
nets. 

Fig.  1 1  shows  how  a  semicircular  motion, 
or  a  reciprocal  rotary  motion,  can  be  ob- 
tained, which  may  be  converted  into  a 
rotary  motion  by  cranks,  a  is  the  sta- 
tionary, and  6  the  moveable  magnet. 
The  poles  of  the  stationary  magnet  form 
cases,  the  interior  sides  of  which,  or  their 
poles,  if  built  of  several  bars,  form  angles 
with  the  direction  of  motion  of  the 
moveable  magnet.  In  the  said  cases 
may  be  placed  rods  of  different  lengths 


with  corresponding  apertures  in  the 
moveable  magnet.  The  current  may  be 
broken  in  the  same  way  as  described  io 
the  oscillating  engine  represented  in  the 
engraving.  Two  sets  of  magneto  nUl 
i>e  ordinarily  required,  working  in  oppo- 
site  directions. 

Having  now  described  the  nature  of 
my  said  invention,  and  in  what  manner 
the  same  is  to  be  performed,  I  wish  it  to 
be  understood  that  I  am  aware  of  variov 
attempts  having  been  made  to  obtam 
motive  power  by  means  of  eleetro-nuig- 
netism ;  I  do  nof,  therefore,  clum  as  of 
my  invention  the  exclusive  use  of  eleetnh 
magnetism,  nor  do  I  claim  the  exdnnve 
use  of  the  several  pairts  of  the  apparatm 
and  arrangements  before  described  and 
referred  to,  except  when  the  same  aie 
employed  in  connectioii  with  and  fox  the 
purpose  of  my  said  invention.  And  I 
hereby  declare  that  what  I  claim  as  tbe 
invention  intended  to  be  secured  by  the 
said  letters  patent  is  as  follows  :— 

Fir9t.  I  cUim  the  constructing,  a^ 
ranging,  and  combining  magnets  in  snek 
a  way  Uiat  they  exercise  their  altnetife 
or  repulsive  power  mutually,  by  a  odoti- 
nuous  and  direct  attraction  or  repnbion 
upon  points  presenting  themselves  iss- 
cessively  during  the  whole  stroke,  in  lod 
for  the  production  of  motive  power  bf 
means  of  electro-magnetism. 

Secondly.  I  claim  the  regulating  the 
current  of  the  electric  fluid  by  aliowutt 
the  same  to  pass  through  bodies  with 
surfaces  of  difierent  dimensions,  touching 
or  rubbing  upon  one  another  in  sock  a 
way,  that  the  areas  of  the  said  mrfoco 
are  diminished  or  increased  by  beiqg 
moved  by  a  governor,  thus  allowing  i 

greater  or  smaller  supply  of  the  deetrie 
uid  to  pass,  according  to  circnmstaneeii 
in  and  for  the  production  of  motive  poter 
by  means  of  electro- magnettsm. 

Thirdly.  I  claim  the  changing  the 
direction  of  the  current  by  means  of  s 
commutator  constructed  as  above  det* 
cribed,  in  the  use  and  application  « 
electro-magnetism  as  a  motive  pover. 

FourOUy.  I  claim  the  use  of  clectio- 
magnets  adapted  to  and  in  corobinasiot 
with  engines  and  carriages  on  rail^7|^ 
as  above  described,  for  the  purpose  of 
increasing  the  adhealou  of  the  wheels 
and  as  an  auxiliary  power  for  magadi 
on  railways,  or  stationary  and  maiitt 
engines,  as  before  described. 

Fifthly.    I  daim   the  arrang 
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before  referred  to  for  producing  a  rotary 
motion  by  a  direct  pull  or  thrust,  and 
continual  succeasion  of  polarities,  as 
above,  described. 

Sixthfy.  I  okdm  the  arranging  and 
eombining  magnets  constructed  as  des« 
oribed,  so  that  a  semicircular  motion  or 
a  reciprocal  rotary  motion  of  the  move- 
able magnet  may  be  obtained,  and  the 
power  transferred  thence,  either  directly 
to  the  work  or  through  cranks  and  con- 
necting rods  to  a  revolving  shaft. 

Lastfy.  I  claim  the  combining  the 
several  arrangements  before  described 
and  referred  to  for  the  application  of 
electricity  as  a  motive  power  to  engines, 
ships,  and  railways. 
♦ 

ON  SOMB  PHBNOMBNA  OV  OAMDLBS. 

Sir,— I  am  about  to  come  out  "  in  a 
new  light,"  or  rather  with  the  improve- 
ment of  an  old  one.  "  In  tenui  labor^ 
9€d  tenuis  non  utilitas.  There  are  few 
greater  nuisances  to  a  ''reading  man*' 
than  a  "flickering**  candie.  Candles, 
d  any  sort,  are  almost  out  of  fashion 
now-a-days;  but  after  trying  several  of 
the  modem  substitutes,  I  prefer  candles 
to  any  of  them,  even  with  the  great 
defects  which  arise  from  bad  manu- 
faetnre — many  of  which  I  cannot  help 
thinking  might  be  avoided  by  the  ap- 
plication of  a  little  more  "science;" 
and  one  of  the  most  annoying  of  all-^ 
that  '*  flickering"  I  have  just  mentioned 
— ^may  be  almost  always  remedied  by 
the  followiog  simple  method.  Bend  the 
wick  on  one  eide,  at  an  angle  of  forty- 
five  degrees  or  so.  This  fi  an  old  re- 
dpe  for  doing  away  with  the  necessity 
of  snuffing ;  but  I  have  never  heard  the 
other  and  more  important  benefit  men- 
tioned as  obtainable  by  thus  inclining 
the  wick.  The  cause  of  the  two  effects 
is  undoubtedly  the  same.  Both  the  pro- 
dnotion  of  a  "mushroom"  top  and  the 
fliekerinff  arise  from  imperfect  combus- 
tion. The  latter  phenomenon  appears 
to  me  to  be  nothing  more  than  the  alter- 
nate Idndllng  and  extinguisbing  of  the 
ffas  which  is  being  continually  evolved. 
The  gas  takes  fire,  and  then,  for  want 
of  a  due  supply  of  atmospheric  air,  goes 
out  again — ^is  rekindled  and  goes  out 
again,  and  so  on,  the  successive  kind- 
lings being  accompanied  by  the  slight 
explosive  noise  which  always  accompa- 
nies the  taking  fire  of  gas.  But  the 
bending  the  wick  on  one  side  does  not, 


and  cannot,  indeed,  procure  a  very  mitch 
greater  supply  of  air  than  in  the  upright 
position ;  at  any  rate,  it  cannot  procure 
a  perfectly  frfse  8U^p\j  :  and  without 
this,  the  combustion  will  always  be  more 
or  less  imperfect.  <  Could  not  some 
m^ans  then  be  devised  by  the  manufac- 
turer to  leave  the  wick  hollow,  so  that, 
as  in  the  Arsand  lamp,  a  stream  of  air 
might  flow  through  the  centre  of  the 
wick  itself? 

The  inclination  of  the  wick  on  one 
side,  in  the  manner  just  mentioned,  may 
cause  the  tallow  or  wax,  or  whatever  the 
candle  be  made  of,  to  run  down  or  "  gut- 
ter'' on  that  side;  but  this  may  generally 
be  avoided  by  care.  This  efiect  reminds 
one  of  the  extreme  regularity,  and  even 
beauty,  with  which  these  formations 
sometimes  occur,'  and  to  which  supersti- 
tious people  have  chosen  to  give  the 
name  of  "shrouds"  and  "oomn-han- 
dles."  It  would  be  worth  while  inquiring 
Into  the  causes  producing  this  regularity 
—especially  the  curling  inwards,  by 
which  the  aforesaid  "  coffin-handles " 
are  formed;  Old  women  and  others 
have  watched  them  often,  and  attentively 
enough  to  be  able  to  give  some  account 
of  their  "  rise  and  progress,"  one  would 
think  ;  but  I  fmcy  the  investigation 
must  be  undertaken  by  some  one  rather 
less  given  to  be  frightened. 

There  is  another  simple  experiment 
with  a  candle  worth  inquiring  into. 
Every  one  knows  that  if  anything  be 
held  just  over  the  flame,  the  flame  seems 
to  be  attracted  by  it,  and  leaps  upwards 
every  now  and  then,  as  if  endeavouring 
to  reach  the  object  The  flame  is  also 
Effected  by  holding  objects  near  it  late- 
rally. Does  the  object  held  over  the 
flame  reflect  the  unconsumed  vapour  or 
smoke  downwards,  and  thus  cause  it  to 
take  fire  again,  apparently  lengthening 
the  flame  bv  so  doing  ?  This  seems  the 
most  probable  explanation.  Every  one 
knows  that  the  dense  smoke  of  a  just 
extinguished  candle  may  be  kindled 
again  by  holding  a  light  to  the  ascending 
column  within  a  few  inches  of  the  wick. 

Everything  connected  with  "combus- 
tion "  is  worth  investigating,  and  when 
we  have  such  varied  forms  of  this  action 
continually  going  on  around  us,  it  seems 
probable  that  much  might  be  learnt 
by  attentive  observation,  if  only  people 
would  learn  to  look  upon  these  pheno- 
mena as  worth  their  attention  quite  as 
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nuehasaaf  other.  ''Fsmifitritybfreecto 
contempt/'  and,  as  the  neoeasary  result, 
aeienee  remains  imperfect  until  some  one 
"begins  to  have  /ui  idea"  that  these 
things  are  not  altogether  so  contemptible 
aa  they  used  to  fimcy.   Tours,  &c., 

^  A.  H. 

TU  8T»raM  OF  BUiATS  OF  HANPS  IN      . 
MAM  ITFAGTiNUna. 

The  difficulties  and  discontents  of  late 
so  frequent  m  regard  to  relays  of  work- 
ing handi  in  manafactories,  may  render 
interesting  a  short  account  of  a  mode  of 
relay  practised  many  years  ago,  and. 
which  proved  highly  adFantageous  to  the 
manufiuBturers,  at  the  same  time  that  it 
proFcs  to  the  entire  satisfactioB  of  the 
people  they  employed. 

Ob  conddering,  in  the  year  1808,  the 
best  mode  of  managing  new  monnfao* 
tnriiur  establishmentB  in  nayal  arsendta, 
Sir  Samuel  Bentham  was  anxious  to 
derise  some  means  by  which  the  build- 
inff  and  machinery  could  be  pot  to  their 
fullest  use  without  endangering  the 
health  of  the  operatiyes.  To  obtain 
practical  infioraiaaon  on  the  subject,  he 
▼isited  many  of  the  greatest  factories  of 
cettoB,  flax,  and  other  fllamentons  sub« 
staneaa,  as  well  as  metal  works,  as  hit 
nctth  88  LiFcrpool  and  Sunderland,  and 
became  conyinced  that,  for  a  constancy, 
ten  hours  of  iMtory  labour  was  the  most 
that  cobM  be  considered  as  compatible 
with  robost  health.  He  observed,  too, 
that  where  work  waa  done  by  night  sets, 
the  people  of  those  seta  had  a  haggard 
and  unhealthy  look,  and  he  leilectol  be- 
sides that  they  were  thus  deprived  of 
enioymem  of  the  day  and  daylight. 
After  much  consideration  he  contriyed 
a  mode  of  working  mills  cofitinuously, 
which  promised  well;  and  Messrs.  Orim- 
shaw,  of  the  Patent  Ropery  at  Wear- 
month,  undertook  to  try  it,  by  employing 
their  people  in  the  manner  proposed. 

His  new  expedient,  where  two  sets  of 
hands  were  to  be  employed,  waa  simply 
that  of  altering  the  hour  for  the  change 
of  hands ;  instead  of  one  set  working  aU 
day,  and  the  other  all  night,  he  proposed 
that  the  change  should  take  place  in  the 
middle  of  the  day.  Thus,  at  Wear- 
mouth,  the  morning  set  of  people  left 
their  work  at  noon ;  an  hour  was  des- 
tined for  examination  of  the  machinery ; 
at  one  o'clock  the  afternoon  set  of  people 
came  on,  haying  already  dined ;  two  half 
hours  were  allowed  them  afterwards  for 


rest  and  refreshment ;  at  twelve  at  night 
coFcred  Tans  carried  this  set  home,  and 
at  one  in  the  morning  called  up  and  col- 
lected those  who  had  left  work  at  noon ; 
bringing  them  again  to  4he  ropery,  and 
they  too  had  their  two  half  hours  of  rest  also 
between  that  time  and  noottu  The  people 
were  delighted  with  this  arrangement^ 
for  both  sets  had  always  a  portion  of  the 
night  for  sleep,  and  a  part  of  eyery  day 
at  their  own  disposal — ^the  children  for 
school  or  play,  the  housewives  for  their 
domestic  business,  the  men  for  gardemng 
or  odier  reoreadons.  Besides  this,  as  ihe 
set  which  left  work  at  noon  on  Saturday 
did  not  come  on  to  work  anin  till  one 
on  Monday  afternoon,  they  had  a  dear 
eightrand-forty  hours  to  themselves. 
Many  profited  of  this  kmg  holiday  to 
Fisit  friends  at  Newcastle. 

The  success  which  attended  tiiia  ex- 
periment at  Wearmouth  admitted  of  no 
hesitation  in  Sir  Sarnnel's  mind,  and  he 
introduced  ^  same  mode  of  working 
the  hands  in  the  metal  mills  in  Ports- 
BMUth  Dockywd,  which,  like  the  wood> 
mills  and  millwrights,  were  as  oompietdy 
left  to  his  management  as  if  they  had 
been  his  priyate  concerns.  The  aayitt 
by  making  a  double  use  of  the  metal 
mills  amounted  to  1,500/.  per  annnai, 
being  the  savins*  of  so  much  intetesl  ca 
the  capital  sunk  for  buildings  and  ma- 
chinery. 

Sayings  to  a  still  greater  amoant  may, 
doubtless,  be  made  in  many  priyate  vic- 
tories by  putting  them  to  their  ftillsit 
use.  But  wi^oot  gcing  te  the  extent  «f 
the  arrangement  above  described,  aa 
apfM^ximatlon  to  it  might  prevent  niwll 
or  the  loss  now  sustained  bv  naaiifac* 
turers,  debarred  as  they  are  rrora  a  eoH 
tinuous  use  of  their  buildings  and  plant 
There  might  be  relays  of  ttie  wh«e  set 
of  working  hands,  by  one  set  coming  ea 
at  three  or  fonr  o'clock  in  the  morniif 
and  working  till  noon  j  the  set  to  repbse 
them  coming  to  their  work  at  noon,  might 
continoe  till  eight  or  nine  in  the  eventagL 
Thus,  the  proprietor  would  be  enabled  Is 
derive  an  interest  on  his  sunk  capital,  Ibr 
eighteen  hours  out  of  the  Ibiir-aad- 
twenty,  instead  of,  as  at  present^  only  fbr 
ten  or  twelve. 

Were  the  men  employed  in  a  maaa- 
factory  to  have  their  hours  of  worl 
thus  limited  to  less  than  ten,  their  can- 
lugs  would  of  course  be  diminidied  ia 
proportion ;  but  this  might  lead  to  eei- 
ployment  of  another  nature,  highly  con- 


MOTION   OP    PLANETS   AND    ABRIAL  NAVIGATION. 


439 


dociye  to  health,  and  often  to  moralitj— 
working  at  field  or  garden  work  in  the 
open  air.  Eroprietors  would  find  it  ad- 
vantageous to  let  out  a  portion  of  their 
land  in  small  allotments,  by  the  cultiva- 
tion of  which  the  men  might  obtain 
ample  compensation  for  any  diminution 
they  might  sustain  of  ftctory  wages. 
The  beneficial  moral  effects  of  such 
allotments  has  been  great  wherever  they 
have  beei^  introduced. 

M.  A.  B. 


MOTXOX   OV   PLAirSTS  AND  ASUAL 
KAYIOATIOK. 

Siry*-The  subject  embraced  in  Mr. 
De  La  Haye's  communication,  inserted 
in  Number  1342  of  the  Mechanics' 
Afagazins,  having  engaged  a  little  of 
my  attention,  I  bMf  to  be  allowed  some 
space  in  your  valuable  misceliany,  to 
inake  a  few  remarks  upon  the  '<  mo- 
tions of  planets"  and  "aerial  navigation ; " 
reserving  the  principal  subject  (marine 
locomotion)  for  another  opportunityi 
nnleai  some  more  able  reader  of  your 
colamns  should  feel  disposed  to  take  up 
the  sulfjeet. 

Although  I  admit  the  possibility  of 
the  existence  of  the  attraction  of  the  sun 
towards  the  various  planets  of  which  it 
farms  the  centre,  still  I  deny  the  neces- 
sitj  of  such  attraction  either  to  support 
their  motion  or  to  keep  them  in  tbeir 
proper  track. 

Suppose  I  could  obtain  a  perfect  va- 
onum  in  ^say)  a  hollow  ghas  globe ;  if 
in  this  globe  I  could  suspend  a  ball  (like 
Mahomet's  coffin)  without  any  mecha- 
nical means;  or,  in  other  words,  if  I 
could,  in  this  instance,  annihilate  the 
attraction  of  the  earth,  it  is  quite  clear 
the  ball  would  continue  or  remain  in  any 
particolar  part  of  the  globe  in  which  I 
placed  it»  whether  it  touched  the  globe  or 
not.  It  would  naturally  be  said  by  some, 
that  it  would  fall  to  the  lower  part  of  the 
globe;  but  this  would  be  the  efiect  of  the 
attraction  of  the  earth,  which  I  am  as- 
saming  for  the  sake  of  illustration,  to  be  . 
in  this  case  annihilated.  Now,  if  I  give 
this  ball  a  motion  round  its  own  centre, 
it  would  continue  that  motion  for  ever ; 
and  in  like  manner,  if  I  give  it  several 
dllFerent  motions,  it  must  continue  each 
of  those  motions  for  ever,  for  there  is 
nothine  to  stop  it,  there  is  no  friciton  ; 
the  ooly  bar  to  perpetual  motion  beiuff 
the  attraction  of  the  earth  which  compeu 
tti  to  have  recourse  to  mechanical  means 


for  supporting  the  subject  of  experiment, 
and  the  difficulty  of  obtaining  a  vacuum. 

Now,  let  us  attempt  to  imagine  under 
what  circumBtances  the  Universe  was 
created.  Suppose,  first,  the  sun  is  placed 
in  a  perfect  vacuum ;  next,  the  various 
planets  in  their  places,  all  in  a  perfect 
vacuum,  without  motion  and  without  any 
attraction  for  each  other,  they  are  in  this 
position  perfectly  quiescent  and  incapable 
ofputtingthemselves  in  motion.  Now,  let 
the  sun  have  a  motion  given  to  it  round 
its  own  centre,  and  it  will  continue  that 
motion,  of  whatever  speed,  until  the  same 
power  which  gave  it  puts  a  stop  to  it. 
Again ;  suppose  our  planet  receives  a  mo- 
tion round  its  own  axis,  and  at  the  same 
time  another  motion  round  the  sun, 
passing  various  planets  in  its  course, 
there  is  surely  no  need  of  attraction 
from  any  other  planet  or  any  internal 
power  to  keep  up  this  motion ;  there  not 
oeing  an  atom  of  friction  for  the  various 
planets  to  contend  with,  there  cannot  be 
any  necessity  for  power  to  keep  them  in 
motion. 

Of  course,  I  do  not  deny  that  each 
planet  possesses  attraction  in  itylf; 
namely,  from  its  centre  to  the  utmost 
edge  of  the  lightest  particle  of  air  sur- 
rounding such  planet.  With  respect  to 
our  own  planet,  consisting  chiefly  of 
earth,  water,  and  air,  of  course  the 
extreme  outer  surface  of  the  latter  (air) 
is  the  only  part  which  could  meet  with 
friction :  but,  beyond  this,  being,  as  far 
as  we  can  judge,  a  perfect  vacuum,  there 
can  be  no  friction. 

I  think  the  subject  of  atrial  navigation 
should  be  treated  much  in  the  same  man- 
ner as  locomotion  under  water  would  be 
if  carried  out ;  for  if  we  could  live  under 
water  without  supply  of  any  air  for  a 
length  of  time,  we  should  take  some  fish 
for  the  model  of  our  vessel. 

This  subject  seems  to  have  been  too 
generally  treated,  as  though  the  vessel 
or  machine  travelled  on  the  top  of  the 
suspending  medium,  instead  of  being 
entirely  immersed  in  it{  if  it  were  pos- 
sible to  get  to  the  top  or  outer  edge 
of  the  air,  an  open  boat  (of  course  "  tar- 
nation" liffht)  would  float  thereon,  the 
air  being  first  emptied  out  of  it,  and  the 
boat  would  be  as  litde  likely  to  fill  with 
air  and  descend  to  the  earth  as  a  com- 
mon boat  is  likely  to  founder  on  water. 
I  cannot  therefore  see  what  advantage  a 
rolling  motion  would  give  in  navigating 
the  air,  as  the  object  is  to  pass  through 
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the  air,  not  over  its  surface ;  and  a  bal- 
loon, or  vessel,  of  the  form  of  a  sharp- 
made  fish,  seems  to  me  to  be  the  b^t 
adapted  for  aerial  navigation  ;  it  should 
be  just  capable  of  supporting  itself,  say, 
200  feet  above  the  earth,  and  be  provided 
with  machinery  connected  with  wings  or 
screw  propellers  capable  of  raising  or 
lowering  it  at  pleasure  without  expend- 
ing the  gas,  and  also  of  propelling  and 
steering  it  in  any  direction.  The  effect 
of  an  adverse  current  of  wind  upon  such 
a  vessel  may  be  imagined  by  observing 
a  fish*  above  a  waterfall  attempting  to  go 
against  (he  stream. 

I  confess  I  am  not  sanguine  enough  to 
expect  ever  to  see  the  air  navigated  in 
a  satisfactory  manner,  as  it  requires  a 
compact  body  to  limit  the  resbtance, 
great  capacity  for  support,  and  great 
firmness  to  keep  its  shape  if  intended  to 
move  with  speed,  with  a  giant  power  to 
direct  and  control  its  motions. 

In  conclusion,  let  it  be  understood, 
that  I  do  not  claim  to  be  the  modem 
Newton  mentioned  in  Mr.  De  La  Uaye's 
letter,  and  being  but  a  voung  hand  in 
mechanics,  it  is  probable  he  may  find  me 
at  fault  in  some  part  of  this  rambling 
letter ;  if  so,  I  hop«  he  will  set  me  right. 

I  am,  Sir,  yours,  &c. 

T.  MoY. 

1,  Clifford'i-inn,  May  1, 1849. 


MUSCULAR  COMTRACTION. 

Sir, — The  above  very  curious  subject 
may  be  illustrated  in  the  following  man- 
ner, and  I  think  the  experiment  cannot 
fail  to  be  interesting  to  your  scientific 
readers. 
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n  «,  « rt,  nt,  are  short  pieces  of  iron  rod 
in  helices  of  copper  wire  covered  in  the 
usual  way.  The  ends  of  these  helices 
are- cleaned  and  inserted  into  pieces  of 
small  vulcanised  India-rubber  tubing, 
b  bf  into  which  they  fit  tightly.  In  these 
tubes  there  is  some  mercury,  to  form  the 
galvanic  connection.    On  making  these 


helices  part  of  the  galvanic  current,  by 
connecting  them  with  the  battery,  e  c, 
the  iron  rods  become  magnetic,  and  the 
opposite  poles  being  contiguous,  attract 
each  other,  and  the  rods  are  drawn  to- 
gether. Of  course  the  series  may  be 
lengthened. 

Thus,  we  have  only  to  suppose  the 
particles  of  a  muscle  to  be  polarised  (In 
this  sense)  by  the  nervous  fluid,  and  we 
see  how  a  contraction  must  immediately 
take  place. 

It  has  long  been  a  favourite  notion 
with  me  that  an  artificial  muscle  might 
be  constructed  by  filling  a  long- shaped 
bag  made  of  very  elastic  membrane  with 
iron  filings  and  oil,  or  mucilage,  and  sus- 
pending it  to  a  powerful  electro-magnet. 
On  completing  the  galvanic  current,  the 
filings  would  be  drawn  up,  and  the  bag 
being  elastic  would  give  out  laterally, 
and  would  have  all  the  aptnearanee  of  a 
contracting  muscle.  The  oil  or  mucilage 
among  the  filings  is  to  give  a  vital  elw- 
racter  to  the  motion.  In  the  same  way 
the  muscle  of  a  recently  dead  animal  has 
a  tendency  to  assume  a  spherical  form — 
t.  e.  to  contract  when  galvanised ;  but 
the  particles  of  which  it  is  competed 
being  infinitely  nearer  together  than  the 
iron  filings,  attract  each  other  with  a 
power  proportionally  greater — magnetic 
attraction  decreasinff  so  rapidly  with  dis* 
tance.  My  original  scheme  was  to  use 
wet  bladder  or  gut,  but  now  that  the  vul- 
canising of  caoutchouc  is  discovered,  a 
verv  thin  bag  of  this  material  woold 
make  a  more  elegant  experiment. 
I  am,  Sir,  yours,  fte., 

M.F. 

AprU  2i,  1849. 


SMOKB  ax8PiaAT0Ra.-^a0BBaTB  a^- 

dianb's  SMOKB-PROOV  OESSa. 

Sir,— Messrs.  Robinson  and  Siems  are 
truly  unfortunate  if  they  can  addsoe  no 
better  .  advocacy,  than  that  of  Mr.  FhilUfs 
{ante,  page  399)  in  support  of  their  cUib 
to  be  conndered  the.  inveatora  of  an  ia- 
pro?ed  **  imoi€  retpirator," 

For  my  part,  I  should  be  extremely  sorry, 
even  if  I  had  the  power,  '*  to  sneer  them 
out  of  their  property.*'  The  qoeslioa.  At 
present  unsettled,  is  simply— have  they  laj 
property?  Proofs  in  the  affinnatiTe  hare 
not  yet  been  given.  They  have  exhibited 
riiultg,  it  is  true,  but  such  results  as  bU 
short  of  what  has  been  prerioasly  done  by 
other  parties.  At  the  same  time,  altlMogk 
acting  vfton  well*known  priaoiples»  if  thef 
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haTe  iQceeeded  in  Improving  the  upparatuMf 
by  making  it  more  simple,  more  portable, 
or  cheaper,  they  are  clearly  entitled  to  credit, 
which  I  Bhonld  be  one  of  the  first  to  acknow- 
ledge ;  bnt  it  shonld  be  borne  in  mind,  to 
establish  a  case  of  merit  upon  their  part,  it 
must  be  something  simpler,  cheaper,  and 
more  portable  than  a  wei  woollen  ciMrfwrtvr  / 

Permit  me  to  obserTC,  in  reply  to  Mr. 
Philtips,  that  the  "  theory  of  chemical  ab- 
sorption''  of  sulphurous  and  some  other 
gases  by  water,  is  not  mini.  The  fact, 
howcTer,  is  so  well  and  so  long  established, 
that  to  doubt  or  deny  it,  would  bring  in 
question  the  sanity  of  stronger  minds  than 
thatofMr.PhUUps. 

Mr.  Phillips  in  his  letter  appears  to 
confound  the  *'  smoke  respirator  "  of  Mr. 
Roberts,  with  the  **  smoke  diting  appara- 
tna"  of  the  late  Mr.  Deane  (patented  by  him 
in  1823),  which  hss  for  some  time  past  been 
most  successfully  employed  by  the  firemen 
of  the  London  Fire  Brigade,  under  Mr. 
Braidwood,  and  frequently  noticed  in  your 
Magazine  I  Mr.  Phillips,  howcTcr,  says  'Mt 
baa  not  been  generally  useftil !"  With 
Deane's  apparatus  a  person  may  remain  in 
the  densest  smoke  for  an  indefinite  period, 
a  constant  supply  of  fresh  air  being  pumped 
in.  The  object  of  a  "  smoke  respirator," 
howerer,  is  merely  to  enable  a  person  to 
pass,  and  repsss,  or  remain  a  few  minutes 
in  a  vitiated  atmosphere,  and  this  is  elTected 
by  Roberts's  apparatus. 

Had  the  question  really  been,  as  stated  by 
Mr.  Phaiips,  '*  How  can  we  Hve  in  Smoke  ?" 
who  so  well  qualified  to  furnish  an  elucida- 
tion as  the  author  of  the  "  Abkodiphbas,"* 

*'  FiBB  ABNIHILATOB,"f  8bC. 

I  remain,  Sir,  yours  respectfully, 

Wv.  Badoblby. 
20,  Alfred-«treet»l6lington,  May  1, 1849. 

♦ — • 

BBPOBT  UPON  KV  IMPROVBMBNT  IN  8TBA1C 
BOILBR  IUBNACB8,BY  HENRT  F.  BAKBB, 
OW  BOSTON,  MASSACHUSETTS.  BT  THO. 
MAS  WICKSTBBD,  BSC^,  CITXL  BNOINBBB, 
BON.  MBM.  BOTAL  CORNWALL  POLT- 
TBCHNIC  80CIBTY,  BTC. 

Upon  the  16th  ult,  Mr.  Amory,  agent  of 
the  trustees  of  Baker's  furnace,  called  upon 
and  showed  me  drawings  of  the  aboTe  ftir- 
naee,  and  gare  me  a  pamphlet  to  read  which 
contained  a  general  description  of  the  fur- 
naoe,  and  also  eertifieates  from  several  Ame« 
riean  engfaieers,  testifying  the  great  economy 
in  foel  obteined  wherever  the  new  Aimaoe 
had  been  introduced,  and  wished  to  hsTe  my 
opinion  as  to  its  superiority  oTcr  the  furnaces 
in  general  use. 

*  vide.  MItdMnUe Maga^inityiA.  xxxiz.,p.  160. 
t  Ibid,,  TOl.  zlU.,  p.  101. 


I  told  him  that  the  introduction  of  "  the 
semi-elliptical  chambers  or  retorts"  (instead 
of  straight  bridges),  causing  "  the  fire  "  to 
be  "  reverberated  upward  and  backward," 
was  new  to  me  ;  and  that,  inasmuch  ss  it 
checked  the  draft  and  retained  the  heat  for 
a  longer  period  at  that  part  of  the  boiler 
where  it  would  produce  the  greatest  effect, 
I  thoaght  a  great  saving  might  be  obtained 
over  the  furnaces  in  ordinary  use. 

That  in  fact,  by  this  plan,  it  appeared  to 
me  that  with  a  simple  cylindrical  boUer  of 
30  or  40  feet  in  length,  with  the  chimney 
immediately  at  the  end  of  the  Jtnt  flue,  the 
same  effect  would  be  produced  as  in  the 
Cornish  boilers,  where  the  flaes  were  carried, 
first,  through  the  Inside  of  the  boiler  to  the 
farthest  end,  thence  along  the  sides  externally 
to  the  front,  and  thence  back  again  along  the 
under  side  of  the  boiler  to  the  chimney ;  the 
flame  or  heated  air  having,  therefore,  to  tra- 
verse the  boiler  three  times ;  and  that,  if  this 
were  the  case,  the  saving  in  ihefiret  outlay 
upon  boilere  and  buildinge  would  be  very 
considerable,  in  addition  to  the  annual  saving 
in  fuel. 

Mr.  Amory  was  very  desirous  that  I 
should  try  the  new  furnace  upon  the  Cornish 
boilers  belonging  to  the  Bast  London  Water 
Works  Company.  I  suggested  that  as  the 
principle  of  slow  combusdon  had  been  car- 
ried out  so  much  farther  than  usual  in  the 
furnaces  at  Old  Ford,  it  would  scarcely  be  a 
fair  trial;  because  the  combustion  was 
already  so  slow,  that  while  the  fire-doora 
were  open  for  firing,  the  flame  and  smoke 
came  out  ioto  the  stoke-hole ;  bnt  that,  if 
he  was  determined  to  have  a  trial  made,  he 
must  not  expect  the  saving,  if  any,  to  be  at 
all  equal  to  that  obtained  by  the  introduc- 
tion of  the  new  furnace  into  works  of  the 
ordinary  construction.  He,  however,  re- 
solved to  have  the  trial  made ;  and  the  result 
has  proved  that  a  considerable  saving  has 
been  effected,  and  that  he  was  therefore  wise 
in  trusting  to  this  trial. 

I  may  here  observe  that  the  stetemente, 
published  in  the  pamphlet  referred  to,  show- 
ing the  very  great  saving  effected  in  America 
should  not  be  rejected  without  examination, 
hecauee  they  show  very  great  and  perhaps 
to  some,  almost  incredible  resulte  s  the  ques- 
tion is  not  what  per  eentage  of  saving  has 
been  effected,  but  what  is  the  amount  of  the 
ultimate  retult  obtained.  If  this  be  greater 
than  experience  has  hitherto  shown,  there 
may  be  some  reason  for  doubt ;  if  it  be  not, 
why  should  the  statements  of  saving  be 
considered  incredible  ?  Now  it  appears  that 
at  three  trials,  made  at  three  different  works, 
vis.,  1st,  at'  Messrs.  Heywood  and  Camels 
esUblishment^in  Charlestown ;  2nd,  at  the 
Dry  Dock,  Navy-yard,  at  Charlestown; 
u3 
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3rd,  at  the  Porlsmoath  Cotton  Milli;  the 
weight  of  water  evaporated  from  212°  wai 


b^fi^M  and  4/ltr  the  iativaastloa  of  thm 
Patent  Famaoe  reipeetiTely  at  foUowa : — 


Before. 
No.  l.-7VWAr 
No.  2.-7i^«, 
No.  3.-6^tfW, 


11-j^f^,  showing  a  saving  in  Fuel  of  61  per  cent. 


In  the  first  two  experiments  the  coals  osed 
were  anthracite,  and  the  mean  of  the  two 
trials  will  show  that  lO^V^Ar^^'*  of  water 
were  evaporated  from  a  temperature  of  212° 
hj  1  lb.  of  anthracite  coal ;  in  my  experi- 
ments, published  in  1841,  10.^/^lb.  of 
water  were  evaporated  from  a  temperature  of 
212°  by  1  lb.  of  anthracite  coal.  Ac^rding 
to  the  first  report  of  the  royal  commissioners 
''  upon  Coals  suited  to  the  Steam  Navy,'' 
lately  published  by  Parliament,  it  appears 
in  Table  No.  VI.,  page  15,  that  they  found 
that  lib.  of  anthracite  coal  evaporated 
9tot  lbs-  of  water  from  212°;  and  they 
further  observe  that  a  Cornish  boiler  may 
evaporate  20  per  cent,  more  than  the  one 
used  by  them  in  their  trials ;  if  this  be  cor- 
rect, the  water  evsporated  would  be  (fee 
Table  X.,  Appendix  to  their  Report)  equal 
to  11 '34  lbs.  Now  taking  the  average  of 
my  experiment,  the  Commissioners'  and  the 
Cornish,  the  result  will  give  a  mean  of 
10*331  lbs.,  which  happens  to  be  identical 
with  the  mean  of  the  two  American  trials. 
As  regards  No.  3,  the  description  of  coal  ia 
not  given :  and  in  the  account  of  the  trial 
made  at  the  Eagle  Famace,  in  Albany,  the 
work  done  prerious  to  the  introduction  of 
the  new  furnace  is  not  given,  and  therefore 
no  comparison  can  be  made ;  nor  should  I 
be  satisfied  with  the  accuracy  of  a  result 
obtained  upon  so  short  a  trial  as  one  of 
thirteen  hours'  duration.  As  the  ultimate 
amount  of  evaporation,  given  in  the  three 
experiments  quoted,  is  therefore  not  impro- 
bable,  there  can  be  no  reason  for  rejecting 
those  statements  because  the  saving  obtained 
is  so  considerable,  even  as  much  as  37  per 
cent,  upon  the  average  of  the  three  trials. 

Having  undertaken  to  try  the  effect  of  the 
new  furnace,  as  regarded  the  saring  of  fuel 
to  be  obtained,  I  have  been  several  weeka 
prosecuting  the  inquiry,  which  was  perhaps 
a  longer  time  than  might  be  considered 
necessary ;  but  having  from  experience  as- 
certained that  ekort  experiments  are  com- 
paratively valueless,  I  would  not  underteke 
to  give  an  opinion  without  ample  time  being 
allowed  me ;  and  when  it  is  considered  that 
a  variation  in  the  quality  of  coals  from  the 
same  heap,  their  state  of  dryness,  the  level 
of  the  water  in  the  boiler  at  the  beginning 
and  termination  of  an  experiment,  (which, 
in  a  high -pressure  boiler  when  supplying  a 
steom  engine,   is   from  the  oscillation  that 


takes  place,  very  difficult  to  determine  with 
accuracy,)  the  state  of  combustion  of  the 
fuel  at  the  beginning  and  end  of  a  trial,  tbe 
temperature  of  the  feed  water,  &c.,  may 
and  does  lead  to  the  most  erroneous^  eon* 
elusions,  I  think  it  will  appear  evident  that 
but  little  reliance  can  be  placed  upon  ehort 
trials,  and  that  where  there  are  so  maoy 
points  to  be  carefully  attended  to,  the  longer 
the  duration  of  the  experiments,  the  greater 
will  be  the  accuracy  obtained.  The  »kortnm$ 
of  the  trials,  made  premoui  to  the  adoption 
of  an  invention,  accounts  for  the  eonstani 
disappointments  that  manufacturers  are  ex- 
posed to,  when,  after  expending  large  sunu 
of  money  with  the  view  of  obtaining  sm 
advantage,  they  find,  after  a  loiter  trial  and 
further  experience,  they  have  not  obtained 
the  promised  advantages.  A  short  trial  la 
therefore  an  injustiee  to  the  mannfacturer, 
and  it  is  equally  so  to  the  honest  iuTentor, 
whose  plans  may  thus  be  rejected  on  too 
slight  grounds.  I  have  made  these  remarks 
at  this  length,  in  order  to  satisfy  the  parties 
for  whom  I  have  been  making  the  experi- 
ments herein  reported ;  and,  aldioogh  I  have 
been  cautious  in  experimenting,  and  perhaps 
also  slow  in  believing  that  any  saring  of  fad 
could  be  made  by  introducing  their  fturnaoe 
into  the  boilers  in  question,  nevertheless 
this  precaution  will  be  of  advantage  to  them, 
for  I  think  they  may  fairly  conclude  hereafter 
that  if  in  some  instances  no  benefit  is  derived 
from  the  introduction  of  their  furnace,  in  sneh 
cases  the  failure  may  be  attributed  to  some 
other  cause  than  a  defect  in  the  invention. 

The  experiments  were  tried  upon  three 
Cornish  boilers,  the  outer  eases  bdng  6  feet 
6  inches  diameter,  the  fire- tubes  4  feet  in 
diameter,  and  the  lengths  being  34  feet. 

The  following  r^guUtions  were  adopted, 
yi%. : — 

The  ooab  were  weighed  out  every  twelve 
hours. 

The  clinkers  and  asheswere  weighed  every 
twelve  hours. 

The  temperature  of  tiie  feed-water  was 
taken  every  hour,  day  and  night. 

The  water  was  measured  by  a  metre  tete 
the  boilers,  and  the  counters  wers  taken 
every  twelve  hours;  the  counters  of  the 
engine  being  taken  every  twelve  hours  also ; 
for  as  the  weight  lifted  by  the  engine  every 
stroke  was  the  same,  its  working  formed  sa 
admirable  check  upon  the  other  observations. 
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I  BMite  i9T«ral  txperuMntt  upon  tbs  mh- 
ramptioB  of  faal  vith  difftrent  quantities  of 
air  adaittod  into  the  flse  throogfa  tiie  bridge, 
and  tlie  one  recorded  was  the  best,  each 
opening  in  this  case  bring  equal  to  9  square 
inches,  or  in  the  aggregate  27  square  inches. 


The  two  esperiflsents  recorded  in  detail 
were,  irst,  with  three  boilers  witAoui  the 
new  ftiroace ;  and  secondlj,  the  same  boilers 
wt'M  the  new  ftirnace. 

The  coals  used  were  mmUl  Newcastle  ofialf 
of  k^/mior  quality. 


IkUta  qf  2Ha/  and  Rendti. 


Experiment 

without  theJNew 

Fumaees. 


Experiment 
with  the 
Furnaces. 


-1.  Duration  of  experiment 207  hours.        108  hours. 

2.  CoaU  consumed 64,940  Hm.        S1,642  lbs. 

3.  Ditto,  per  hour 313  lbs.            293  lbs. 

4.  Water  evaporated 449,320  lbs.     243,860  lbs. 

5.  Ditto,  per  hour 2,170  lbs.         2,256  lbs. 

6.  Temperature  of  Water  before  entering  Boilers..  95'5''                   90'' 

7.  Water  eraporated  per  lb.,  of  Coals  from  initial 

Temperature 6WAr  ^^       7^f^  lbs. 

8.  Ditto  from  212''  (Utent  heat  lOOO'O 7^^^  lbs.        8^^  lbs. 

9.  Clinkers  made 2,597  lbs.         1,428  lbs. 

10.  Ditto,  per  hour 12i  lbs.              13  lbs. 

11.  Per  ceutage  of  CUnken  to  Coids  used 4  percent.      4^  percent. 

12.  Ashes  made 1,298  lbs.           731  lbs. 

13.  Ditto,  per  hour 6)  lbs.             6(  lbs. 

14.  Per  centage  of  Ashes  to  Coals  used 2  per  cent.      2}  per  cent. 

15.  Coals  mmtw  Clinkers  and  Ashes 61,045  lbs.      29,483  lbs. 

16.  Water  evaporated  per  lb.  of  Coals  mtiiiM  Clinkers 

and  Ashes  from  initial  Temperature "^-ft^  1^*       ^'fffs  l^"* 

17.  Ditto,  from  212'' ) 8^Mr  lbs.       9^A^  lbs. 


A  reference  to  the  tilth  line  in  this  state- 
ment will  show  that  the  quantity  of  water 
eraporated  per  hour  was  somewhat  greater 
with  then  without  the  fhrnaces;  but  it 
should  be  remarked  that,  had  it  been  ne- 
cessary to  work  with  the  dampers  wide  open 
before  this  inYcntion  was  applied,  this  could 
not  have  been  the  case,  ss  there  is  no  doubt 
that  a  greater  draft  will  be  necessary  where 
the  new  famaces  are  applied,  and  in  this 
case  it  became  necessary  to  open  the  dampers 
wider. 

The  seventh  line  shows  that,  when  taking 
the  coals  from  the  heap,  withtmi  the  furnaces, 
1  lb.  of  coals  evaporated  T^ff^  lbs.  of  water 
fkom  212®,  and  wUh  the  furnaces,  8-^^  lbs. 
of  water,  or  11-^  per  cent,  more  than  with- 
omi.  And  the  seventeenth  line  shows,  when 
taking  the  coals  miwut  the  eliuiers  and  atheM, 
that,  without  the  furnace,  1  lb.  of  coal  eva- 
porated &A^lbs.  of  water  from  212'',  and 
telM  the  furnaces  9^^  lbs.  of  water,  or 
12A  per  cent  more  than  without. 

In  the  experiments  I  tried,  for  the  pur- 
pose of  ascertaining  what  sized  opening  for 
admission  of  air  would  produce  the  best 
effect,  I  found  when  any  of  the  air-holes  in 
tlie  bridges  were  inereaeed  rather  more  than 
pne-third  beyond  those  recorded,  (27  square 
inches,)  that  the  reduction  in  effect  was  5^ 
per  cent,  and  when  reduced  rather  less  than 
one-third,  the  reduction  in  effect  was  2^  per 


cent,  as  regards  economy  in  fuel ;  it  would 
appear,  therefore,  that  the  areaa  recorded 
are  about  the  best. 

After  this  trial,  which  exhibits  a  saving 
of  W-fs  per  cent,  of  fuel  in  the  Cornish 
boilers,  I  can  have  no  hesitation  in  de- 
claring, that  the  saving  of  37  per  cent,  upon 
the  average,  stated  to  have  been  effected  in 
the  American  establishments,  has  been  ef- 
fected, and  that  there  are  numberless  cases 
in  Great  Britain  where  a  similar  saving 
might  be  produced. 

I  have  thus  far  reported  upon  the  ad« 
vantages  of  the  invention  as  an  economiser 
of  friel,  and  not  as  a  smoke-consumer  or 
preventer;  for  although  the  smoke  is  un- 
doubtedly diminished,  not  only  on  account 
of  the  reduction  in  the  quantity  of  coals 
used,  but  owing  to  the  air  admitted  through 
the  bridge ;  yet  there  was  not  a  fidr  oppor- 
tunity of  testing  its  merits  as  a  smoke-oon- 
sumer  or  preventor,  on  account  of  the  ar- 
rangement of  the  flues  of  these  boilers ;  I 
believe,  however,  that  with  one  straight  flue 
to  the  chimney,  as  in  the  American  furnaces, 
a  much  greater  reduction  would  be  effiected ; 
it  may  perhaps  be  as  well  to  remark  here, 
that  the  generality  of  boilers  and  furnaces 
are  so  badly  constructed,  that  the  waste  of 
fuel  and  consequent  increase  of  smoke  is 
enormous ;  in  any  case,  therefore,  where  the 
ofUy  objection  to  using  any  apparatus  for  the 
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purpose  of  consuming  or  preventing  emoke 
is  the  extra  cost  of  fad,  this  would  be  more 
than  compensated  for  by  an  improTement  in 
the  f  nrnaces  and  boilers ;  and  if  a  redaction 
of  fuel  were  effected  by  introducing  slow 
combustion  generally,  I  have  no  doubt  there 
would  be  an  average  sating  of  30  per  cent, 
of  fuel  in  the  manufacturing  establishments 
of  this  kingdom.  This  would  cause  an  actual 


reduction  of  smoke  in  proportion  to  the 
fuel;  but  there  is  also  no  doubt  that  the  re- 
duction of  black  smoke  eroWed  from  ths 
chimneys  would  be  in  a  much  greater  pro- 
portion than  the  reduction  in  the  quantity 
of  coals,  in  consequence  of  the  slow  combos- 
tion. 

Thomas  Wickstekd,  Engineer, 
East  London  Water  Works. 


TYLOa  AND   son's  IMPROVKD  CUP  AND  BALL  FOB  BALL-COCKS. 

[Regiatered  under  the  Act  for  the  Protection  of  Articles  of  Utility.    Mesirt.  Tylor  and  Son, 

Warwick-lane,  Newgate-street,  Proprietors.] 

Fig.  1. 


Sir, — This  simple  contrivance  has  for 
its  object  the  removal  of  a  very  frequent 
source  of  annoyance  to  families,  viz., 
the  cutting  off  their  accustomed  supply 
of  water  through  the  sticking  up  of  the 
ball-cock.  An  ordinary  copper  bidl, 
weighing  about  three-quarters  of  a 
pound,  usually  possesses  a  floatative 
power  of  two  pounds.  When  the  plug 
of  the  cock  becomes  stiff,  the  superior 
rising  power  of  the  ball  causes  its  ascent, 
and  the  cock  plug  being  turned,  the  wa- 
ter is  shut  off  when  the  cistern  is  filled. 
As  water  is  drawn  off  from  the  cistern, 
however,  the  small  gravitating  power  of 
the  ball  is  insufficient  to  turn  the  plug, 
and  the  cock  remains  closed,  as  becomes 
apparent,  by-and-by  the  cistern  being 
found  empty  to  the  great  annoyance  of 
the  family.     This  is  a  discovery,  too, 


that  is  ffenerally  made  on  "  washing 
day,"  which  is  not  a  '*  water  day." 

It  might  at  first  sight  be  supposed 
that  it  would  only  be  necessary  to  give 
additional  weight  to  the  ball  to  obviate 
this  difficulty;  but  then,  the  floaUtife 
power  being  diminished  in  exact  propor- 
tion to  the  permanent  weigbt  added, 
must  be  met  by  the  addition  of  more 
floating  power  also.  In  Messrs.  Tylor 
and  Son*8  improved  ball-cock,  the  sppt* 
ratus  is  so  arranged  that  the  desired 
effect  is  produced  without  the  addition 
of  any  permanent  load,  the  water  itielf 
becoming  a  weight  whenever  its  tertic^i 
are  required. 

In  the  prefixed  engraving,  fig.  !>  A 
is  the  cock ;  a,  6,  c,  the  stem  or  lever  of 
the  plug,  which,  instead  of  being  sol- 
dered in  the  usual  manner  to  the  bill)  B, 
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18  ftttachedi  to  a  eup,  C,  within  which  the 
bftll,  B,  is  confined. 

The  cistern  being  empty,  the  ball 
hangs  down,  and  the  service  cock  remains 
open  ;  as  soon  as  the  water  comes  in,  it 
enters  the  cistern,  and  floats  the  bal),  B, 
which  rises,  bringing  up  with  it  the  cup, 
C,  into  which,  while  in  an  inclined  posi- 
tion, the  water  freely  enters,  but  has  no 
weight  while  immersed  in  that  fluid.  As 
the  cup,  C,  approaches  the  horisontal 
position,  it  ceases  to  take  in  water ;  and 
as  the  ball,  B,  reaches  the  high-water 
mark,  the  cock  is  closed.  As  the  water 
is  drawn  from  the  cistern,  the  ball  fol- 
lows it,  and  the  water  runs  out  of  the 
cup ;  but  should  the  plug  of  the  cock 
become  so  stiff  that  the  gravity  of  the 


ball  is  inadequate  to  turn  if,  the  water 
recedes  from  it,  when  that  contained 
within  the  cup,  C,  becomes  a  weight 
which  ensures  its  descent,  and  effects 
the  opening  of  the  cock. 

Pig.  2  shows  another  arrangement  of 
the  same  apparatus,  the  cup,  C,  being 
shown  in  section,  and  secured  to  the  ball, 
B,  by  a  short  chain.  In  this  figure  the 
ball  is  represented  in  the  act  of  sticking 
up,  until  the  water  in  the  cistern  has 
fallen  so  low  as  to  give  a  considerable 
gravitating  power  to  the  cup,  C,  and  its 
contents,  which  ensures  the  opening  of 
the  cock,    I  am,  Sir,  yours,  &c., 

Wm.  Baddblby. 

29,  Alfred-street,  Islington,  April  25, 1849. 
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Fig.  2. 
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Mr.  Editor, — Sir,  In  yoar  Joamal  of 
April  22,  and  July  8,  1848,  there  are  two 
anti-frictioD  eccentrics  described,  ooe  with 
rollers  attached  to  the  wheel,  aod  the 
other  with  them  attached  to  the  strap. 
Id  1847  I  constructed  an  eccentric  on 
the  same  plan,  but  arranged  differently. 
The  accompanying  figures  show  the 
eccentric  as  it  was  executed  to  work  two 
pumps,  of  8  inches  in  diameter  and  14 
inches  stroke.  These  pumps  acted  as 
air  pumps,  to  extract  uncondensed  gases 
and  liquid  ether  from  the  condenser  of 
an  engine  of  25  horses  power,  made  by 
me  to  test  the  merits  of  an  iuYention 
(''to  produce  power  by  the  vaporisation 
of  ether  combined  with  an  engine  made 
on  the  high-pressure  principle."*)  The 
pressure  on  the  piston  of  the  pump  was 
above  a  ton.  Under  this  pressure  an 
eccentric  on  the  common  plan  would 
have  been  very  difficult  to  work,  and  as 
I  had  no  means  of  introducing  a  cranked 
axle,  I  set  about  planning  the  one  I  am 
about  to  describe. 

Fig.  1  is  an  elevation  of  the  eccentric, 
with  a  part  broken  off  at  M  M,  to  show 
the  other  parts  beneath  ;  and  fig.  2  is  a 
section  of  it  on  the  line  AB.  DD,  the 
strap  or  ring ;  C  C,  the  eccentric  wheel ; 
£E,  the  rollers ;  GG,  the  axes  of  the 
rollers ;  HH,  a  thin  ring  on  each  side 
of  the  eccentric  to  keep  the  rollers  at 
an  equal  distance  from  each  other ;  K  K, 
the  logs  of  the  strap,  or  ring  D ;  L, 
the  eccentric  rod. 

The  wheel,  C,  and  the  strap,  D,  are 
both  of  cast  iron.  The  rollers,  E,  are 
likewise  of  hard  east  iron,  they  roll 
without  noise  and  require  no  oil.  All 
the  friction  is  on  the  pins  which  go 
through  the  rollers,  and  the  thin  rings, 
H,  to  keep  the  rollers  at  a  proper  dist- 
ance. If  the  rollers  be  carefully  turned 
of  the  same  diameter,  the  friction  is 
nearly  <'nil."  From  the  figures  the 
action  of  the  eccentric  mav  be  easily 
understood.  The  wheel  ana  strap  are 
turned  with  a  ledge  or  rim  on  eacn  side 
to  contain  the  rollers.  The  thin  ring, 
H  H,  through  which  the  pins,  G  G,  pass, 
keeps  the  rollers  from  approaching  each 
other,  and  moves  slowly  round  with  the 
wheel  Owing  to  their  rolling  motion 
there  can  be  but  little  wear  on  the  ring 
or  rollers.  I  am,  Mr.  Editor,  yours  truly, 

Baiie  Ljron,  March  28,  1849.      WiLLIAM  HaxL. 

•  The  i&me,  we  believe,  which  is  now  exhibiting 
In  London  as  the  "Combined  Gas  and  Vapour 
Engine."— £i>.  M.  M. 


MJi.  cotton's  aoi.D-wBi»Buc«  HAOUinm^* 

[From  a  Statement  UUd  by  Iff;  WUliwik  Millar 

Weighing  Clerk  in  the  Banlc  of  EogUad,  b«lbre 
the  Royal  Mint  Commission.] 

When,  in  June  1842,  a  proclamation  wis 
made,  setting  forth  that  a  lai^  portion  of 
the  gold  coinage  in  cirenlatioa  had  been 
redooed  by  wear  below  the  comnt  weight, 
and  ordering  all  peraons  to  ent  or  ddhce 
snch  sovereigns,  many  eonplaints  aroee,  that 
sovereigns  which  wen  iasned  froai  oae 
connter  of  the  Bank  wens  refvaed  to  be 
taken  at  another.  These  complaints  wen 
not  only  mide  to  the  Governors,  bat  fre- 

Snently  found  their  way  into  the  newspapers. 
Ir.  Cotton  was  the  Deputy-Governor  at  thst 
time,  and  he  gave  (he  subject  his  oarnest 
attention.  Upon  ioqniry  he  found  there 
was  very  little  reason  to  doubt  that  most  of 
these  complaints  were  well  founded. 

The  Bank,  therefore,  at  a  oonsidemble 
expense,  reweighed  the  whole  stock  of  aove- 
reigns,  and  took  from  It  a  large  muabsr 
which  were  sold  to  the  Government,  under 
the  terms  of  the  proclamation,  at  a  lo«a  of 
between  3500/.  and  4000/.  These  sove- 
reigns had  all  been  weighed  ungly  at  the 
time  they  were  received,  and  were  sopposed 
to  be  all  of  full  weight ;  but  even  the  second 
weighing  did  not  detect  all  the  light,  as  there 
were  numerous  well-founded  causes  of  oom- 
plaint  of  light  sovereigns  having  been  issned 
from  the  Bank  counters  whieh  were  proved 
to  have  oome  out  of  this  select  stodc  It 
therefore  became  evident  that  the  mode  of 
weighing  the  sovereigns  was  very  defective, 
and  that  some  remedy  most  be  devised.  Mr. 
Cotton  found  some  of  the  causes  of  the  de- 
fective weighing  in  the  rade  construction  of 
the  scales  then  in  use,  and  the  great  varia- 
tion in  the  weights  issued  by  the  Mint ;  so 
that  in  a  dosen  new  weights  hardly  two 
could  be  found  luffidently  near  to  each  other 
for  practical  purposes.  Other  errors  weie 
found  to  arise  from  the  want  of  attention  ia 
the  weigher,  the  natural  consequence  of  the 
monotony  of  the  employment;  while  the 
constant  watching  of  tbe  indicator  of  the 
scales  seriously  affeoted  his  eyesight. 

Tbe  moisture  of  the  air  often  aSoctsd  tie 
operation  by  causing  tbe  scales  to  stick  to 
the  table ;  and  a  current  of  air  acting  aa- 
equally  upon  the  scales  frequently  preveuted 
a  very  correct  weighing  when  the  soverdga 
was  near  the  current  weight.  The  dimlaa- 
tion  of  the  weight  of  one  of  the  scales,  by 
the  placing  and  displacing  of  the  soveni|BS, 
rendered  a  frequent  adjustment  necessary* 
and  was  often  a  cause  of  error. 

Most  of  the  above  causes  of  error,  aod 


*  For  nn  account  or  this  machine,  see  Jf<rL 
Mag.,  vol.  zxxtx.,  p.  ITS. 
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invvy  Qth«n,  which  it  seemed  at  one  tir" 
almost  impossible  to  remove,  were  e*»^- 
ally  obviated  by  Mr.  Cotton's  inve-*®"- 

The  machines  were  first  use*''^  January, 
1844,  and  since  then  have  ^<<ighed  upwards 
9f  48,000,000  of  pie<^««  ^<1  during  the 
whole  time  not  a  si*^^^  charge  of  incorrect 
weighing  has  ^^^  substantiated  against 
Uiem.  Wk^  they  were  first  used,  many 
eomplaif*^  ^era  TBi^^^  by  the  bankers  that 
■owelgnf  which  were  standard  in  their 
ifleoles  were  refected  by  the  machines  and 
retnmed  to  them  cut ;  bat  in  all  those  cases, 
in  reference  to  a  very  fine  assay  beam,  it  was 
found  that  the  machines  were  correct.  These 
complaints  have,  for  a  long  time,  altogether 
ceased ;  as  the  bankers,  who  send  the  largest 
quantities  of  sovereigns  into  t^e  Bank,  know 
well  by  experience  that  the  errors  of  the 
machines,  if  there  are  any,  are  beyond  de- 
tection by  their  scales,  and  are  of  so  minute 
an  amount  as  to  be  practically  of  no  im- 
portance. 

Some  few  sovereigns  are  still  weighed,  as 
they  are  received  from  the  public,  by  the 
common  scales;  but  such  are  never  re- 
issued by  the  Bank  until  they  have  passed 
through  the  machines,  which  extract  from 
them  between  one  and  two  per  cent,  light. 
The  Bank  sustains  the  loss  upon  these  un- 
avoidable errors  in  preference  to  the  loss  of 
time,  the  trouble,  and  vexation,  which  the  re- 
laaues  of  the  sovereigns  as  they  were  received 
would  occasion  both  to  the  public  and  to  the 
derka  of  the  Bank, 

The  machines  require  cleaning  once  a 
week,  which  is  done  in  an  hour  by  one  of 
the  mechanics  in  the  ordinary  employ  of  the 
Bank.  There  is  very  little  wear  in  them ; 
as  the  motion  is  very  inconsiderable,  and  the 
power  required  to  drive  them  only  a  hw 
pounds.  Iliey  weigh  quite  as  well  now  as 
they  did  at  first.  Each  machine  will  weigh 
about  33  sovereigns  per  minute,  and  the 
Bank  has  now  in  use  six  machines,  five 
for  sovereigns,  and  one  for  half-sovereigns, 
which  have  weighed  60,000  per  day. 

There  are  at  present  four  clerks  in  the 
office;  but  one  of  them  is  employed  in 
receiving  the  sovereigns  from  the  public,  and 
a  great  deal  of  the  time  of  the  others  is  ex- 
pended in  making  them  up  into  thousands, 
and  in  cutting  the  light  sovereigns  and  keep- 
ing eaeh  customer's  apart;  so  that,  upon 
the  whole,  I  think  two  persons  could  very 
well  attend  to  the  mere  weighing. 

I  have  compared  the  errors,  above  and 
below  the  remedy,  in  the  coinage  at  the 
Mint,  with  the  errors  I  have  on  record 
fonneriy  committed  by  the  tellers  of  the 
Bank  with  the  common  scales,  and  they  are 
very  much  of  the  same  character ;  those  of 
the  Mint  being  raliier  the  worse. 
In  conclusion,  I  venture  to  express  my 


opinion,  that  if  the  Mint  adopted  these 
machines,  it  would  be  easy  for  them  to  work 
within  the  legal  remedy,  which  they  cer- 
tainly do  not  appear  to  do  at  present. 

Mr.  Miller,  being  afterwards  examined, 
gives  the  following  evidence : — 

What  is  the  difference  in  the  weight  of  a 
standard  and  a  current  sovereign?  —  The 
pound  troy  beuig  equal  to  461.  14«.  6<f.,  the 
Standard  weight  of  one  sovereign  is  nearly 
123*274  grains,  and  the  lowest  weight  atwhich 
a  sovereign  is  current  by  law  being  122^ 
grains,  the  difference  is  nearly  *774  grains. 

The  remedy  stated  in  the  Mint  Indenture 
being  12  gndns  in  one  pound  troy,  how 
much  in  decimals  of  a  grain  is  this  if  ap- 
plied equally  to  each  sovereign  ? —Nearly 
•257. 

How  much  is  the  sovereign  just  within  the 
remedy  above  the  weight  of  a  current  so- 
vereign ? — '518  nearly. 

Are  the  Commission  to  understand  that 
when  the  excess  of  a  grain  is  worn  off  the 
sovereign  would  no  longer  be  current,  and 
if  tendered  at  the  Bank  would  be  clipped  f 
-Yes.  • 

Have  you  ever  found  a  sovereign,  as  issued 
from  the  Mint,  under  the  current  weight  ? 
^— Yes,  several  times ;  and  I  have  sometimes 
sent  them  to  the  Mint.  Those  that  I  sent 
to  the  Mint  were  such  that  I  was  certain 
were  issued  in  the  state  in  which  I  found 
them. 

Are  the  new  coins  received  from  the  Mint 
usually  weighed  before  you  issue  them  to 
tile  public? — No.  The  manner  in  which 
we  have  detected  sovereigns  below  the  cur- 
rent weight  has  been  in  weighing  them  after 
they  have  been  issued  to  bankers.  They 
sometimes  come  in  from  the  bankers  with 
the  Bank  labels  upon  them,  just  is  the 
Bank  makes  them  up  when  received  from 
the  Mint,  and  it  is  from  those  sovereigns 
that  the  sovereigns  below  the  current  weight 
have  been  taken.  There  is  a  difficulty  in 
proving  that  those  light  sovereigns  were 
light  when  they  were  issued  from  the  Mint, 
because  they  might  have  suffered  from  abra- 
sion whilst  they  were  in  the  bags. 

Have  yon  observed  any  of  the  coins,  as 
received  from  the  Mhit,  in  other  respects 
defective  ? — I  have.  Some  of  them  will  not 
ring,  and  some  of  them  are  imperfectly 
struck.  I  beg  to  produce  90,  received  within 
the  last  six  months.  These  are  not  detected 
as  they  are  received  from  the  Mint,  but  when 
they  come  in  from  the  public ;  for  the  sove- 
reigns are  not  weighed  singly  when  received 
from  the  Mint,  but  only  when  they  come  in 
from  the  public  before  they  are  reis&ued. 
New  sovereigns  are  generally  issued  to 
bankers  in  large  numbers,  and  therefore 
these  <coins  pass  unobserved.    They  are  only 
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detected  when  they  are  paid  away  by  bankeri 
and  others  in  imidl  sums.  Some  of  these 
are  struck  on  one  side,  and  some  of  them 
have  a  raised  edge  which  hinders  their 
passing  through  the  weighing  machine,  and 
they  are  all  in  some  respects  visibly  imper- 
fect. There  is  a  slit  in  the  weighing  ma- 
chine, through  which  the  sovereigns  pass ; 
and  when  they  are  thicker  on  ooe  side  than 
on  the  other,  or  have  a  feather  edge,  they 
will  not  pass  into  the  machine  to  be  weighed. 

With  the  ordinary  scales  in  use  in  the 
Bank,  could  the  inaccuracies  in  the  weights 
of  the  sovereigns  have  been  easily  detected  ? 
— All  above  the  *01  of  a  grain  could  have 
been  detected  by  the  common  scales. 

Are  all  the  gold  coins  received  at  the 
Bank  passed  through  the  weighing  machine  ? 
— ^All  those  received  from  the  public  are. 

What  inaccuracies  do  those  machines  de- 
tect in  the  weighings  by  the  ordinary  scales  ? 
— ^About  2  per  cent. 

How  many  weighing  machines  are  now  in 
use  at  the  Bank,  and  have  any  of  them  been 
long  at  work  ?^There  are  six  in  use  at  the 
Bank,  five  for  sovereigns  and  one  for  half 
sovereigns.  One  of  them  was  at  work  in 
the  beginning  of  1843. 

You  sUte  that  since  1844,  48,000,000  of 
sovereigns  and  half  sovereigns  have  passed 
through  the  machines,  has  the  machine 
which  has  been  so  long  in  use  weighed  more 
than  its  proportion  ?  —  Yes,  2,000,000 
more. 

Has  the  beam  of  this  machine,  since  it 
was  adjusted,  or  the  beams  of  any  of  the 
other  machines  been  found  worn,  or  to  weigh 
inaccurately  ?— No,  none  of  the  beams  have 
undergone  any  repair.  And  I  may  safely 
state  that  £5  would  cover  all  the  repairs 
arising  out  of  accidents  or  wear  from  the 
commencement. 

In  passing  the  sovereigns  through  the 
machine,  "have  you  discovered  that  the  coin 
itself  has  been  worn?— No;  but  there  is 
one  explanation  I  should  like  to  give,  which 
is,  that  in  ascertaining  at  what  rate  the 
machine  is  weighing,  it  is  necessary  to  have 
sovereigns  of  a  specific  weight  ;  and  in 
making  those  experiments  upon  the  10,000, 
I  weighed  several  sovereigns  very  nicely 
with  an  assay  beam,  and  filed  them  down  to 
the  weights  I  required  (I  required  the 
standard  weight  minus  the  remedy  and  the 
stondard  weight  plus  the  remedy.)  Those 
sovereigns  I  passed  through  the  machine  at 
least  five  hundred  times,  and  I  weighed  them 
nicely  afterwards,  and  I  found  hardly  any 
alteration  in  them. 

Can  you  state  the  cost  of  the  machines 
now  in  use  at  the  Bank  ?— 1,422/.,  of  which 
the  machines  cost  1,200/.,  and  the  necessary 
fittings-up  the  remainder— about  200/.  a- 
piece. 


^'addition  to  the  security  of  accurate 
weighii.^  c^  you  sUte  the  saving  of  ex- 
penie  to  tt^  ^^\^  i^  weighing  the  coins  by 
the  machines  ^bout  1000/.  a-year;  last 
year  it  was  1,100/.  ^  the  first  year  we  we!gfaed 
only  part,  it  was  then<)00/. ;  the  next  year 
it  was  1000/. ;  and  last  yfc»r  1,100/. 

On  what  grounds  do  you  make  that  cal- 
culation?— ^Taking  the  different^  between 
the  sidaries  of  the  clerks  employed  in  wcsgh- 
ing  by  the  old  mode  and  by  the  new,  «nd 
deducting  from  that  difference  10  per  cent, 
(the  usual  deduction  from  profits  in  Daachi- 
nery)  as  the  cost  of  the  wear  and  tear  of  the 
machines,  and  to  produce  the  capital  neees- 
sary  for  their  replacement,  the  renuunder 
may  be  considered  as  saved. 

Are  you  of  opinion  that  weighing  ma- 
chines of  the  same  description  as  those 
employed  in  the  Bank  could  be  need  ia 
adjusting  the  weight  of  the  pieces  in  the 
Mint  ?— Yes. 

What  does  the  Bank  pay  the  weighen  at 
the  new  machines,  and  what  at  the  old 
machines  ?— No  alteration  has  been  made  in 
the  salaries  of  the  clerks  consequent  upon 
their  being  employed  at  the  weighing  ma- 
chines. Their  allowance  is  precisely  that  of 
every  other  teller. 

Does  the  management  of  the  machine 
require  any  peculiar  qualifications  ? — It  re- 
quires great  experience  in  the  management, 
and  requires  a  person  with  some  mechanical 
knowledge;  but  this  applies  only  to  the 
person  having  charge  of  the  machines. 


FROFB890R  VARADAT. 

This  eminent  person  was  the  son  of  a 
humble  blacksmith,  who  apprenticed  him  to 
a  small  book-binder  in  Blandford-street, 
when  only  nine  years  of  age,  and  in  which 
occupation  he  continued  till  he  waa  twenty- 
one.  The  circumstances  that  occasioned 
his  exchanging  the  work-room  of  the  binder 
for  the  laboratory  of  the  chemist,  have  been 
thus  forcibly  related.  Ned  Magrath,  now 
secretary  to  the  Athensum,  happening  fiv^> 
and-twenty  years  sgo  to  enter  the  ^op  of 
Ribeau,  observed  ooe  of  the  bucks  of  the 
paper  bonnet  sealously  studying  a  l>ook  he 
ought  to  have  been  binding.  He  approached 
— it  was  a  volume  of  the  old  JBrt/oaaiee, 
open  at  blbctricitt.  He  entered  into  talk 
with  the  greasy  journeyman,  and  was  asto- 
nished to  find  in  him  a  self-taught  ebeaiist 
of  no  slender  pretensions.  He  presented 
him  with  a  set  of  tickets  for  Davy's  loctnics 
at  the  Royal  Institution ;  and  daily  there- 
after might  the  nondescript  be  seen  perched, 
pen  in  hand,  and  his  eyes  starting  out  of 
his  head,  just  over  the  clock  opposite  the 
ch«ir.  At  last  the  course  terminated ;  but 
Faraday's  spirit  had  received  a  new  imp«lMt 
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wUoli  nothing  but  dire  neeesdty  oonld  hkje 
rettrained ;  and  from  that  he  was  laved  by 
the  promptitade  with  which  ^  on  his  forward- 
ing a  modest  outline  of  his  history,  with  the 
notes  he  had  made  of  these  lectnres,  to  Davy,' 
that  great  and  gobd  man  mahed  to  the  rescue 
of  khidred  genius.  Sir  Humphrey  imme- 
diately appointed  him  an  assistant  in  the 
laboratory;  and,  after  two  or  three  years 
had  passed,  he  found  Faraday  qualified  to 
act  as  his  secretary* 

His  career  has  been  suocessful,  and  he 
BOW  stands  at  the  head  of  his  profession. 
He  ranks  as' one  of  the  first  lecturers  of  the 
day,  and  has  published  seTcral  works  highly 
and  deserredly  populBr.-«ilnie//'«  BooJki 
t^  ike  AncieiUt. 

BLBCmiC  CLOCKS— UFLY  OF  lfR«  AFPOLD 
TO  M&.  BAIN. 

Sir, — I  shall  feel  obliged  if  you  could 
find  room  in  your  next  Number  for  an 
answer  to  Mr-  Bain's  letter,  which  ap- ' 
peared  in  No.  1341,  with  respect  to  my 
dock  receiving  the  electric  current  every 
vibration.  Mr.  Bain*s  assertion  that  it 
does  not,  is  no  proofs  but  only  shows 
that  he  has  not  paid  sufficient  attention 
to  the  subject.  If  Mr.  Bain  will  call 
upon  me,  I  shall  be  most  happy  to  show 
htm  that  the  electric  current  with  his 
plan,  is  on,  wery  stcond^  and  with  my 
plan  only  three  times  a  minute^  reducing 
the  number  of  sparks  so  much  that  the 
break  is  comparatiyely  free  from  oxida- 
tion. It  will  also  give  me  pleasure  to 
explain  the  action  of  his  clock  to  him,  as 
it  appears  .by  his  letter  he  is  not  ac- 
quainted with  it.  '  When  I  exhibited  my 
improvement  to  Mr.  Holmes,  that  gen- 
Ueman  stated  that  its  principle  and  mode 
of  action  were  quite  distinct  from  any  of 
Mr.  Bain*s  previous  plans,  and  overcame 
one  of  Uie  great  difficulties  Mr.  Bain 
had  to  eontend  with. 

My  cloek'goea  with  an  earth  battery, 
therefore,  to  test  my  improvement,  I 
eaoaed  an  extra  battery  to  be  attached  to 
it  and  removed  every  four  hours — the 
dock  heing,  therefore,  one  four  hours 
with  the  extra  battery,  and  the  next 
without  it  My  man  put  down  what  the 
clock  was,  faster  or  slower,  every  hour 
during  the  day  foriiearly 'eight' months, 
aa  compared  with  a  chronometer.  When 
Mr.  Bain's  plan  was  adopted,'  the  clock 
always  gained  one  second  every  hour 
with  the  extra  battery :  with  my  plan, 
under  the  same  circumstances,  we  could 

•  FroHft  Mag.,  xlli.  224. 


not  find  any  difibrence.  Therefore,  we 
concluded  it  was  some  improvement; 
but  as  Mr.  Bain  is  not  aware  of  the  fault, 
it  is  little  use  his  trying  to  improve. 

•  Should  Mn' Bain 'improve* upon  my 
plan  as  much  as.  I  have,  upon  his,,  we 
perhaps  may  have  a  perfect  clock .  Then 
he  will  be  bound  to  alter  my  clock,  as] 
he  always  promised  to  improve  it  when* 
he  had  time.  I  will  stay  at  home  next, 
Wednesday  and  Thursday  until  twelve 
o'clock,  to  show  Mr.  Bain,  or,  any  other 
gentleman,  that  the  electric  current  is 
connected  every,  second  with  his  pian. 
If  this  time  is  not  available,  I  shall  be 
glad  to  make  an  appointment. 
I  am.  Sir,  yours,  &c., 

J.  Gbobob  Afpold. 

23,  Wllion-streeti  Flnsbury-square. 
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Joseph  Cooper,  Walworth,  tailor.  For 
impnmements  in  fastenings  ,/or  wearing 
apparel.    Patent  dated  November  4,  1848. 

These  improvements  consist  in  the  sub- 
stitation  of  metal  studs,  or  projecting  and 
slotted  plates  for  buttons  and  battoa  holes, 
as  a  means  of  connecting  parts  of  wearing 
apparel  together. 

1.  The  trousers  are  fitted  with  two  tabs 
in  place  of  the  front  .buttons,  and  with  one 
tab  in  the  centre  of  the  back.  The  tabs  are 
of  a  triangular  form,  and  composed  of  cloth, 
with  springs  inserted  between  the  edges,  or 
of  .vulcanised,  India-rubber.  The  base  of 
the  tab  is  attached  to  the  band  of  the  trou- 
sers .by  sewing  or  otherwise,  and  the  apex 
is  furnished  with  a  metal  plate,  fitted  with  a 
stud  or  projecting  curved  piece.  The  front 
ends  of  the  braces'  are  made  with  circular 
holes  or  horizontal  slits,  or  are  furnished 
with  slotted  metal  plates,  to  receive  the 
studs  or  projecting  pieces,  as  the  case  may 
be.  The  back  ends  of  the  braces  are  made 
in  one,  and  similarly  constructed ;  or  they 
may  be  united  by  a  short  cord  passed  through 
a  metal  plate  fitted  with  holes  or  slots,  to 
receive  the  stud  or  projecting  piece  of  the  tap. 

2.  It  is  proposed  to  attach  vulcaniaed 
India-rubber,  or  vulcanized  India-rubber 
webbing  to  the  indde  of  the  front  parts  of 
the  coat,  and  to  furnish  the  free  ends  with  a 
projecting  curved  piece  and  corresponding 
slotted  piece,  whereby  the  edges  of  the  coat 
may  be  brought  and  held  together  when 
required. 

3.  .The  same  kind  of  fiMtenings  are  to  be 
applied  in  the  same  manner  to  riding  or 
walkUig  bands,  or  belts,  or  to  stays ;  and 
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4.  Stnpt  may  be  ooniMeted  to  tiie  bot- 
toms  of  trooien  by  baving  itadi  or  projool- 
iof  eiiTved  piooos  mttMihed  to  tbeir  mdt, 
and  moCal  pUtes  witb  einmUur  bolei  or  iloU 
in  them,  faatened  to  the  bottomt  of  the 
tronfen. 

ClaimB,^!,  CoDttmeting  a  tab  or  tabs  of 
doth  or  other  suitable  mat^ial,  with  springs 
inserted  therein,  to  be  fixed  to  troosers. 

2.  Connecting,  attMhiog,  or  fSutening 
the  brace  ends  of  braces  to  tronsers,  by 
means  of  the  connectors  instead  of  bnddes. 

3.  Vulcanised  India-mbber  or  Tnleanized 
India-mbber  webbing,  sewn  between  linen, 
and  in  oombination  with  eonneetors,  for 
oecasionally  fastening  ooat  fronts  togetiier. 

4.  Connecting,  attaching,  or  fastening 
riding  or  walking  bands  or  belts  and  stays, 
and  also  strapa  to  the  bottoms  of  tronsers, 
by  means  of  melallio  stnds,  eyelets,  or  guid- 
ing plates. 

Hbnrt  Ksmftok,  PentonTille,  Middle- 
sex, gentleman.  J^  imjorwem&nU  in  re- 
Jiecior»  and  apparahu  far  artifieUU  Ugkt. 
Patent  dated  NoTcmber  7,  1848. 

This  inrention,  in  so  fir  as  it  relates  to 
''  reflectors,'*  consists  in  themannfsctnre  ef 
reflectors  of  pottery  or  eartlienware  into  any 
desired  form,  and  coating  their  reflecting 
surfaces  with  what  is  termed  silTCr  lustre. 
The  apparatus  for  artifldal  light  is  of  tiie 
following  Tarletles : — 

1.  An  external  shop  lamp,  whkh  has  one 
of  these  reflectors  at  the  back,  a  eoncare 
gisss  front  supported  in  a  hinged  frame,  and 
the  gas  supplied  to  the  burner  by  a  pipe, 
passing  down  the  chimney. 

2.  A  railway  slgnsl  lamp,  In  which  the 
frames  that  support  the  burner  and  reflector 
are  made  in  one. 

8.  A  **  cornucopia  lamp,*'  which  has  tiie 
jet  horisonta],  and  enclosed  within  a  glass 
chimney  made  in  the  shape  of  the  oomuoo- 
pia.  Air  is  admitted  at  tiie  small  end  of 
the  chimney,  through  which  passes  the 
supply  pipe.  This  lamp  may  be  used  with 
or  without  the  reflector,  as  required. 

4.  A  drop  roof  lamp  for  railway  carriages, 
which  has  the  reflector  made  fast  to  the 
roof,  with  a  bole  in  the  centre  to  allow  of 
the  passage  of  lamp. 

5.  A  common  street  lamp,  haTing  the  top 
constructed  of  one  of  these  reflectors. 

6.  A  gas  store,  fat  which  a  parabolic  or 
conical  reflector  Is  supported  in  a  rseess  of 
the  store,  and  has  a  gnttoplaeedlnthe  Ibeua 
of  the  parable  reflector,  whereby  the  heat 
and  light  will  be  reflected  into  the  apart- 
ment. 

C/oJmt.— 1.  The  manufiieture  of  nflee* 
tors  by  applying  pottery  or  earthenware 
coated  with  «  sflTcr  lustre." 

8.  ConTcylng  the  supply  of  gas  through 


the  ohisBney  of  the  lampt  and  w^Pfkfia^  • 
concave  glass  front 
S.  The  arrangement  of  railway  signal  knap. 

4.  Tiie  arrangement  of  burner  and  appst- 
ratns,  as  described  under  tlw  third  head. 

5.  Constructing  the  tops  of  I 
reflectors. 

6.  The  arrangement  of  roof  drop  ] 
for  railway  carriagea. 

7.  The  arraagement  of  apparatas  asiA 
refleptors  for  gas  or  fuel  stores. 

Moana  Pooi«B,  London,  gsptlesaaw.   Ar 

M^prVfMMMt     til     UMMnMMty    ^OT    WttUtWf^ 

ntdli.  (A  wmmmde^iom,)  Patent  dataA 
Norember  7, 1848. 

The  metal  is  passed  between  the  edges  of 
a  top  and  bottom  roller,  to  split  it  uto  rodb 
of  the  requisite  thickness,  which  are  then 
passed  between  the  edge  of  a  aeeond  top 
roller  and  the  other  edge  of  the  bottoaa 
roller,  whereby  they  are  formed  into  a  sac* 
cession  of  rectangular  triangles.  Thaao 
triangubir-shaped  rods  ara  then  forced  bo* 
tween  a  pair  of  yertical  or  horiaontal  mat- 
rices, to  point  them,  snd  likewise  a  pair  of 
cutters,  to  separate  them,  and  subsequently 
through  a  punching  machine,  by  wfaieh  the 
heads  are  formed. 

CMmi.^l,  The  mode  of  arranging  mo- 
chinery  for  making  nail-rods,  by  first  splits 
ting  the  metsl,  and  then  sha|rfng  it. 

2.  Making  nails  by  means  of  the  Bsnirlesa 
in  eombination  with  tlie  heading  machine. 

3.  Hw  ^^Ueation  of  Oe  BMcUne  hHl 
dsacribed. 

Chauum  Iijbs,  Birmingiiam,  machinist. 
JPbr  impro9emmUM  m  /Ae  **  mmu^meHtr^  ^f 
esrfete  tUteriptUmi  nf  danm  fntmii^, 
and  m  tke**jmMn0  up  qf  dr§mfuimmg9 
and  9ihtr  miieUi  fmr  mIt.  Patent  dated 
Norember  4,  1848. 

The  patentee,  who  has  disclaimed  thai 
portion  of  his  title  within  iuTcrted  oommaa, 
so  that  it  now  reads  "  improremente  In  the 
making  up  of  dress  futenings  and  other  artl- 
eles  for  sale,"  stetes  that  his  iuTentkm  refon 
to  the  <<making  up"  for  sale,  of  botlooB, 
hooks  and  eyes,  needles  and  plaa,  and  rlbboaaL 
topes,  or  other  narrow  wofen  goods,  by  ths 
foUowing  modos  i~- 

1.  To  make  up  buttons  aa 
eyes  for  sale,  he  attaehea  them,  by  < 
to  carda  or  other  surihees.  The  osrd  or 
other  substance  ia  fixed  by  registering  pins 
to  a  metel  box,  heated  by  steam.  Upon  the 
card  is  laid  a  plate,  perforated  with  asmll 
holes  at  regular  distances  apart ;  and  gutte 
percha  is  pricked  into  these  holes  by  a  metsl 
plate,  famished  with  prcjectlng  pieeea  plaesd 
at  correspondiQg  distsnoes  apart,  ao  as  te 
adhere  to  the  heated  card  underneath.  The 
plate  is  then  rsmoved,  snd  a  aeeond  ens, 
pierced  with  holes  of  rather  larger  diameter 
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tbui  ttal  of  tiM  Intton,  snbrtltahMl  for  it. 
Tbe  bvtCont  are  theo  placed  in  the  perfora- 
tiooe  of  the  plate,  aad  prened  down  upon 
ike  pieoaa  of  gntta  peroha,  which  retaio 
them  in  poiitioD  either  by  pasring  through 
their  ttitching  holes  or  by  adhesion  siinp^. 
In  the  case  of  hooks  and  eyes,  the  same 
proeess  is  followed,  the  shape  of  the  perfo- 
vationa  ahme  beiBg  Taried.    Or 

2.  The  hooks  and  eyes  may  be  attached 
to  stiff  card  or  other  suitable  material,  by 
catting  it  at  stated  end  regular  distances,  so 
as  to  form  raised  surftces,  which  are  placed 
between  and  clasped  by  the  bent  ends  of  the 
hooks  and  eyes. 

3.  To  ai^e  up  pins  snd  needles,  it  is 
proposed  to  employ  a  circular  or  other  suit- 
ably  shaped  piece  of  paper,  niade  with  radial 
grooves,  into  whieh  the  pins  or  needles  are 
placed,  and  a  similarly  shaped  piece  of  paper 
is  then  cemented  upon  the  top,  and  serres 
to  keep  them  in  their  place.  Or,  they  are 
fbveod  into  the  corrugations  of  a  piece  of 
paper  or  other  material  by  a  machine,  whieh 
oonaists  of  a  ftmmework  supporting  a  pair  of 
horivoBtal  grooved  plates.  The  corrugated 
paper  Is  drawn  by  a  pair  of  rollers  between 
these  plates,  and  in  front  of  them  is  a  third 
grooved  plate,  above  which  travels  to  and 
fro  a  finrdng  plate.  The  pins  are  laid  in  the 
grooves  of  tiie  third  platB«  with  their  heads 
mating'  against  the  edge  of  the fbrcing  plate ; 
and  as  the  oomgatkNis  of  the  paper  are 
sncoessively  brov|^t  before  tlie  points  of  tibe 
pina,  tlie  forcing  plate  is  made  to  travel 
Ibrwards,  and  thereby  drive  them  through 
the  ridges  of  the  psper. 

4.  The  mode  of  maldDg  up  ribbons,  tapes, 
aad  other  narrow  woven  ihbries,  consists  in 
CMuontIng  a  strip  of  any  suitable  material 
aoross  i£&  edgM  upon  one  side,  or  in 
simply  drawing  a  streak  of  cement  across 


CMmi. — 1 .  Making  up  buttons  and  hooks 
stnd  eyes  by  attaching  them,  by  cement,  to 
enrdo  or  other  materials. 

2.  Making  up  hooks  and  eyes  by  causing 
then  to  be  retained  in  position  by  the  raised 
BMfcces  of  paper  or  other  material. 

3.  Making  up  pins  and  needles  by  em- 
pleying  embossed  psper  and  tiie  apparatus 
dcaerihed. 

4.  Making  up  ribbons,  tapes,  and  other 
anrrow  woven  fabrics,  as  described. 

Oaoiten  Hbnet  BAOBOFrNnn,  of  the 
Boyal  Polytechnic  Institution,  London, 
Doctor  of  Philosophy,  Profsssor  of  Natural 
Plulosophy.  Fbr  on  tiM|pnwed  nuam  of 
trmumitHtig  coawnwnleo/ten  or  eomf9ffn§ 
imMUgtwo,    Pstent  dated  Nov.  4,  1848. 

These  Improvements  consist,  ftrstiy,  in  a 
flBode  of  actuating  the  indicator  by  means 
of  a  permanent  and  a  temporary,  or  dectro- 
\ ;  aeoondly,  in  a  means  of  obtainin 


the  step-by-step  movement  of  the  indicator ; 
thirdly,  in  an  arrangement  for  tightening 
the  dectric  wires  when  suspended  upon 
posts ;  and,  fburthly,  in  a  method  of  ar- 
ranging letters  and  figures  upon  a  dial  in 
combinatkm  with  one  or  more  pointers. 

1.— Behind  the  dial  there  is  phused  a  per- 
manent  magnet  which  has  suspended  be* 
tween  its  two  poles  one  end  of  sn  electro- 
magnet, keyed  alittie  above  the  centre,  upon 
an  axle  which  passes  through  the  dial  face, 
and  carries  outeide  the  Tibratory  indicator. 
On  each  side  of  the  temporary  magnet  are 
two  strings  (qy.  springs  ?)  which  are  respec- 
tively connected  with  the  top  and  bottom  of 
the  coil  of  the  dectro-magnet,  and  with  the 
wires  leading  to  the  negative  and  positive 
poles  of  tbe  battery ;  and  according  as  the 
positive  or  negative  current  is  transmitted 
to  the  temporary  magnet,  the  lower  end  will 
be  attracted  to  the  opposite  pole  of  the  per* 
manent  magnet,  and  produoe  a  correspond- 
ing deflection  of  the  needle,  either  to  the 
right  hsnd  or  to  the  left.  When  the  circuit 
is  broken,  tbe  electro-magnet  will  return  to 
its  first  position  by  reason  of  its  gravity, 
but,  in  order  to  ensure  this  action,  two 
weighted  strings,  or  two  springs,  or  pieces 
of  any  suitable  elastic  material,  are  placed 
on  eadi  side  of  the  top  end  of  the  electro- 
magnet, and  which  yield  to  its  pressure 
when  deflected,  but,  on  the  current  being 
suspended,  they  cause  it  to  resume  its  origuud 
position. 

8.  The  rotating  or  letter  indicating  appa- 
ratus,  is  placed  beneath,  and  is  similar  to 
the  first,  with  the  exception  that  the  eleetro^ 
magnet  suspended  with  one  end  pendant 
between  the  poles  of  the  permanent  magnet, 
carries  a  pair  of  pallets  working  into  a  fifty- 
two  toothed  wheel,  tiie  axle  of  which  pro* 
jeota  beyond  the  Ihee  of  the  dial,  and  carries 
three  pofaiters  that  travel  over  two  conoen« 
trk  circles,  the  outer  one  consisting  of  two 
sets  of  alphabets,  and  the  inner  one  of  a 
sufficient  number  of  sets  of  numerals.  At 
eadi  vibration  of  the  magnet,  the  wheel 
movea  one  half  tooth  round,  and  according 
to  the  number  of  vibrations,  the  pointers 
which  it  carries  upon  its  axle,  toidicate  car* 
tain  letters  and  numerals  on  the  face  of  tbe 
dial. 

The  bell-sounding  apparatus,  diflhrs  firom 
the  preceding  only  inasmueh  as  the  pointer 
is  dispensed  with,  and  the  electromagnet 
carries  at  the  pendant^nd  a  qnring  furnished 
with  a  hsmmer,  whwh  at  every  vibration 
strikes  against  a  metal  cup  pkced  under- 
neath. Springs  are  placed  on  each  side  of 
the  spring  which  conneots  the  hamnBor  to 
the  electro-magnet,  fai  order  to  cause  it  to 
break  contact  with  the  sounding  cup  after 
the  stroke. 

To  divert  and  change  the  eanent  from 
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one  apparatus  to  the  other,  the  patentee 
employs  two  circles,  each  containiog;  six 
pieces  of  metal,  with  pieces  of  some  non- 
conducting substance  interposed  between 
them.  The  opposite  pieces  of  metal  are 
eonnected  together  in  pairs  by  wires,  which 
communicate  by  an  arrangement  of  wires 
and  set  screws,  with  the  different  signalising 
instruments  and  with  one  of  a  pair  of  keys, 
which  are  each  furnished  underneath  with 
two  points,  dipping  into  two  cups  full  of 
mercury  that  communicate  with  the  positiTe 
or  negative  pole  of.  the.  battery.  AboTO 
each  of  the  ^circles  are  eliptical.  springs,' 
which  may  be  moved  freely  round,  so  as  to 
bring  the  pair  of  metal  pieces  into  commu- 
nication, according  as  it  is  wished  to  operate 
upon .  one'  or .  the :  other,  of  *  the  <  signalizing 
apparatus;  and.  the  .vibration  of  the  needle, 
which  results  from  the  passage  of.  the  elec- 
tric current,  may  be  either  to '  the  right  or 
to  the  left,  according  'to  which  one  of  the 
keys  is  depressed,  inasmuch  as  they  transmit 
the  current  in  opposite  directions,  and 
thereby  change  the  polarity  of  the  pendant 
end  of  the  electro-magnet,  and  consequently 
cause  it  to  be  attractdl  by  the  north  or  south 
pole  of  the  permanent  magnet.  ■ 

3.  In  order  to  tighten  the  conveying 
wires,  it  is  proposed  to  make  some  one  or 
other  of  the  supporting  posts  in  the  series, 
with  the  top,  on  which  the  wires  are  sus- 
pended, so  that  they  may  be  depressed  or 
elevated  by  means  of  a  rack  and  pinion. 
Also,  to  cover  the  top,  of  the  post  with  a 
cap  of  glass  or  other  material,  to  shield 
it  from  wet. 

4.  The  mode  of  placing  the  letters  and 
figures  on  the  dial  would  not  be  intelligible 
without  drawings.  We  may,  howcTcr,  state 
that  the  principal  features  appear  to  be  an 
arrangement  by  which  the  letters  the  most 
frequently  used  will  require  the  least  num- 
ber of  vibrations  to  Indicate  them  ;  and  the 
printing  a  number  of  messages  in  radial 
lines  upon  the  dial  face,  to  be  indicated  by 
another  pointer.  In  the  ease  of  using  more 
than  one  vibratory  pointer,  a  corresponding 
number  of  keys  and  apparatus  would  be 
required  for  eaeh. 

Gfoims.— 1.  The  improved  means  of 
transmitting  intelligence  by  means  of  a 
temporary  or  eleotro-magnet  vibrating  be- 
tween the  poles  of  a  permanent  magnet, 
whether  in  a  horizontal  or  vertical  plane. 

2.  By  an  dectro-mngnet  vibrating  between 
the  poles  of  a  permanent  magnet,  which 
givea  motion  to  a  rotary  indicator. 

3.  By  the  conveying  wires,  kept  in  ten- 
sion and  position  by  having  the  points  of  sus- 
pension elevated  or.  depressed,  as  required. 

4.  By  the  arrangement  \  of  <  letters  and 
figures  on  a  dial  plate,  in  combination  with 
one  or  more  pointers. 


SpecifieatUmi  due^  Hi  noi  enroOed, 
Jambs  Napibr,  Swansea,  operatire  die- 
mist.  JFbr  impreinetiUKU  m  ike  mmni^- 
iure  of  copper  etnd  other  m^aie  and  aUtgt 
qf  metaU,  Patent  dated  November  9, 
1848. 

Richard  Coad,  Kennington,  Sarrey, 
chemist.  For  improtewMtiU  tn  (kt  am- 
ttruction  of  blaet  and  other  Jwmaete  end 
ftre-plaeee.  Patent  dated  November  9, 
1848. 


RBCBNT  AMXRICAN  PATBMT8. 
[Selected  from  tbe  FramkUn  j9wnaL\ 
For  AN  III PROYRMRNT  IN  BOOtCiIMPS. 

Coeman  White. 

The  patentee  says, — ^Thia  invention  eoa- 
sists  in  connecting  the  jaws  to  the  end  of 
the  lever  for  operating  the  same,  by  tto 
slightly  inclined  bars,  for  connecting  ioii, 
attached  at  their  upper  ends  to  the  jaws,  sad 
at  their  lower  enda  to  the  lever,  ij  pini  or 
bolts,  having  oblong  slots  formed  in  tkea, 
through  which  is  passed  a  horizontd  belt, 
which  is  also  passed  through  the  end  of  a 
curved  bar  or  dog,  extending  downwards 
between  the  inclin^  bars,  and  throogh  two 
oblong  metallic  plates,  pressed  against  the 
outsides  of  the  slotted  bars  by  a  besd  and 
thumb,  or  hand  nnt,  at  the  extremitiei  of 
the  bolt,  in  auch  a  manner  as  that,  wfaia 
motion  is  given  to  the  lever,  and  the  vppor 
edges  of  the  jaws  commence  to  crisap  tht 
leather,  the  upper  end  of  the  curved  bar  or 
dog  will  strike  the  lower  edge  of  a  eomd 
fbrm  or  bar  forming  part  of  the  frame,  and 
arrest  the  progress  of  the  bolt  and  platei, 
while  the  jaws  will  be  allowed  to  proceed, 
and  be  forced  over  the  boot  leather,  aad 
being  kept  the  same  diitanoe  from  the  crinp 
by  the  plates  and  bolt,  will  exert  tiie  aaae 
degree  of  pressure  at  every  point.  SeeenOf, 
In  connecting  the  extremities  of  the  jawi 
together,  by  projections  or  oogs  cost  on  tiis 
inner  sides  of  one  jaw,  and  extending  throa|b 
vertical  alots  In  tbe  frame,  into  mortioei 
formed  in  the  extremities  of  the  jaw  on  tke 
opposite  side ;  thus  not  only  perAvmhif  the 
office  of  guides  for  the  jaws,  during  their  op- 
and-down  movement,  but  also  connwiliag 
the  two  together.  Likewise  in  csstim  a 
guide  arm  on  the  cogged  jaw,  for  movfaif  op 
and  down  in  one  of  t^  mortises  in  tbe  ftasM 
for  guiding  the  jaws,  during  the  operatioa 
of  crimping. 

Claim.^Firet,  The  method  of  praoorvisK 
the  parallelism  of  the  inner  sides  of  the 
jawa  with  the  outer  sides  of  the  tspciod 
crimp  board,  during  the  operation  oi  rmtf 
and .  lowering  the  jaws  for  erimpiag  ihs 
upper,  by  which  a  uniform  and  equal  prea- 
sure  is  produced  upon  the  leather  bynsasa 
of  the  aforesaid  combination  aad  amsii- 
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meat  of  the  dog,  acrew,  and  pUtea,  with  the 
■lotted  ban  and  corred  jaws,  operating  in 
the  manner  and  for  the  purpose  set  forth,  . 
the  said  dog  being  free  to  play  np  and  down 
looieljbetween|theformahd  base  of  theframe. 

SeeotuUy,  Interlocking  the  ends  of  the 
jawt  by  means  of  the  cogs  and  mortisei,  in 
combination  with  the  oblong  mortiiea  in  the 
frame,  in  which  the  coga  rise  and  fall  during 
the  operation  of  the  jaws,  as  described. 

ThMUp,  The  manner  of  connecting  the 
shutter  to  the  plates,  by  means  of  the  socket 
joint,  as  described. 

Fiwrtkfyf  Making  the  frame  with  a  enrred 
fiNrm  the  shape  of  the  lower  edge  of  the 
crimp  board,' upon  which  the^  leather  to  be 
crimped  is  first  placed,  preparatory  to  its 
being  pressed  orer  the  crimp  board. 

Fom  AN  iBmLOYBiaMT  IN  Hot  Watbb 
Apparatus  fob  Hbatino  Buxldinos* 
AMiktmy  B.  HiieMmffg. 

This  improTcment  consists  in  proriding 
a  series  of  double  cylinders,  connected  to- 
gether first  at  top  and  then  at  bottom,  and 
both  ends  of  the  series  with  a  boiler,  so  that 
the  water  heated  in  the  boiler  shall  ascend 
In  the  space  between  the  two  first  cylinders, 
down  between  the  second  set,  then  up  be- 


tween the  tliird  set,  and  so  on  to  the  end, 
and  then  deli?ered  to  the  boiler,  the  circu* 
latingforee  given  to  the  boiler  by  heat  being 
sufficient  to  enable  it  to  ascend  and  descend 
more  than  once ;— each  set  of  double  pipes 
or  cylinders  is  thus  constituted  a  heater, 
that  radiates  heat  horn  the  two  surfaces ; 
instead  of  making  these  round,  they  may  be 
of  any  other  form. ,  To '  prerent  accident 
from  OYerheating  of  the  water,  and  to  keep 
it  at  its  proper  lefel,  a  ball  cock  and  waste 
pipe  is  applied  to  the  reservoir. 

^^im.— -The  plan  of  radiating  heat  by  hot 
water,  which  circulates  from  a 'boiler  and 
baek  to  it,  and  in^  its  circuit  passes  up  and 
down  two  or  mbre'^  times  through  a  series  of 
heaters,  each  consisting'  of  two  tiibes,  "one 
within  the  other,  the  water  passing  between 
the  two,  that  the  outer  and  inner  surfaces  of 
the  heaters  may  radiate  heat,  and  these  being 
so  combined  as  to  reeeife  the  water  from  the 
boiler  at  one  end  of  the  series,  while  the 
other  end  gires  it  out  to  the  boiler,  and  the 
series  of  heaters  being  so  connected  as  to 
require  the  water  to  ascend,  descend  the 
second,  ascend  in  the  third,  and  'so  on 
through  the  series,  by  the  connection'  of  the 
two  ends  of  the  series  with  the  boiler. 


WBBKLT  LIST  OF  NBW 

imnum  Newton,  of  Chaneexy-ltne,  dvU  engl- 
aeer,  for  Improvementi  in  the  Jaoquard  machine. 
(BMngacommnnication.)    May  6;  lix  months. 

Georn  Edmond  Doniathorpe  and  John  White- 
head, of  Leeda,  manufacturera,  for  improvemenu 
In  preparing,  oombing,  and  heckling  flbroua  mat- 
ten.  .  May  8 ;  alx  montha. 

Bamnel  Wilkea,  of  Wedneabory  Heath,  Wolver- 
hampton,  braas  founder,  for  improtementa  in  the 
maaolhctare  of  knobs,  handler,  and  spindles  for 
the  same  for  doors  and  other  purpoaes,  and  im- 
provemenu  in  locks.    May  8;  six  months. 


XNOLISH  FATBNT8. 

Robert  Sutcliffe,  of  Idle,  near  Bradford,  York, 
cotton  spinner,  for  Improvements  in  machinery  for 
spinning  cotton,  silk,  aod  other  flbroua  substances. 
May  8  J  six  months. 

George  Plenry  Dodge,  of  Manchester,  manufac' 
turer,  for  certain  improTcmeuts  in  machinery  for 
spinnins  and  doubling  cotton  yam  and  other  flbroua 
matcriaTs,  and  in  machinery  or  apparatus  for  wind- 
ing, reeling,  balling,  and  spooling  such  substances 
when  spun.    May  10;  six  months. 


LItT  OF  FATBNT8   OBANTBD   BOB  IBBLAND   FBOM  THB   20TH   OF  MABCH,  TO  THB   20tH 

OF  AFBIL,  1849. 


John  Harris,  of  No.  4,  Richard  V-terrace,  Albion- 
atreet,  Rotherhithe,  Surrey,  engineer,  for  a  mode 
or  modes  of  founding  type,  and  of  casting  In  metal, 
plaster,  and  ceitain  other  materials.  March  24; 
aix  months. 

Walter  Richards,  of  Edinburgh,  Scotland,  type 
founder,  for  Improvementa  In  caatlng  printing  types, 
and  other  aimilar  raised  surfoees,  and  also  in  cast- 
ing quadrate  and  spaces.    Aprils;  six  months. 

Jamea  Henry  Staple  Wlldsmith,  Citv-road,  expe- 


rimental chemist,  iat  improvements  in  the  purifi- 
cation of  naphtha  (likewise  called  wood-spirit,  and 
hydrated  oxide  of  methyle,)  pyroligneous  add. 


and  cupion,  and  certain  other  products  of  the  de» 
atructive  distillation  of  wood,  peat,  and  certain 
other  vegetable  matters ;  and  of  acetate  of  lime  and 
ahale ;  and  in  the  purification  of  coal,  tar,  and 
mineral  naphtha ;  likewise  apirlt,  being  the  product 
of  fermentaUon.    April  8 ;  six  months. 

Stephen  White,  of  Victoria- place,  Bury,  New- 
road,  Manchester,  Lancaster,  gaa  engineer,  for  im- 
provementa in  the  manufacture  of  gases,  and  in 
the  application  thereof  to  the  purposes  of  heating 
and  consuming  smoke,  also  improTements  in  fur- 
naces for  economising  heat,  and  In  apparatus  for 
the  coDSumptlon  of  gases.    April  19  ;  six  months. 


Addresses. 


Subject  of  Design. 


WBBKI.T  LIST  OF  DBSIONS  FOB  ABTICLB8   OF  UTILITT  BBGISTBBBD. 
Date  of   No.  la 
Reglstra-  the  Re- 

tion.     gister.        Proprietors'  Names. 
May  4      1877     WOlIam  and  Henry  Hutch-  ^^  .     .  ^  .„i„«. 

'  Inaon Sheffield — S"^*'?'  ^°'  *y^^^«^- 

5      1878      M.  P.  P.  Bourjeaurd ...—..  Davis-street,  surgeon Elastic  pessary. 

8      1875      Bdw;rt8lmois. Birmingham.. ^^'i^^^^^^J^^Ttfcles    7^ 

dress. 
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Neaber's  Improved  Liquid  Glne^ 

Imperyious  to  DAMP  or  HEAT,  perfectly  free  fh>m  Bmell.  and  ready  for  immediate  nie. 

FOR  WOOD,  METAL,  STONE,  MARBLE,  IVORY,  SLATE,  GLASS,  CHINA  and  EARTHEN- 
WARE,  Plaster  Models,  Paper  and  Pasteboard,  and  various  other  purposes,  this  cement  wHI  be  foand 
a  most  inralnable  acqulsitloD.  Sold  by  all  Chemists,  Oil  and  Colounnen,  Statlonen,  Ae. ;  and  also  at  the 
Patentees,  Messrs.  NEUBER  and  W ATKINS,  Varnish  and  Japan  Maaufaotorers,  640,  New  Orflsrt-alnet, 
and  76,  Long  Acre;  where  samples  may  be  obtained,  or  forwarded,  free,  on  recdpt  off  IS  poatage  stamps. 
Price,  Pale,  ISs.,  Dark  8s.  per  gallon;  and  in  Bottles  at  6d.,  Is.  and  Is.  6d. 

All  Letters,  Orders,  See.,  to  be  directei  to  549,  New^Os^d-etn^i. 
EXTRACTS  FROM  THE  LONDON  PRESS. 
*'  For  repairing  anything  short  of  a  '  kingdom  out  of  Joint,'  or  '  a  broken  constitution,'  this  Impiovcd 
Liquid  Glue  seems  quite  up  to  the  mark.    We  have  tried  it  on  a  China  dish,  a  wooden  box,  and  a  meer- 
schaum pipe,  with  equally  satisfaetory  results."— Vide  Builderi  Deo.  90,  1648. 

*'  It  will  not  mis  with  water,  is  oonseqnently  impervious  to  raolstare,  and  remains  quite  anaflbctad  la 
damp  situations.  It  is  incombustible,  free  from  the  slightast  smell,  dries  quickly  after  a  joint  is  made  with 
it,  and  its  adhesiveness  and  tenacity  are,  under  most  cirjumttances,  superior  to  the  common  glue. — Vide 
Mining  Journai,  December  9,  1848. 


Wharf  Road,  City  Road,  London, 

TT  tfannot  now  be  doubted  even  by  the  most  sceptical,  but  that  GUTTA  PEBCHA  mutt  Lw«^ 

-^    be  regarded  as  one  of  the  blessings  of  a  gracious  Providence,  inasmuch  as  it  aflbrds  a  sure  aad  i . 

Srotection  from  cold  and  damp  feet,  and  thus  tends  to  protect  the  body  from  disease  and  premature  death. 
^utto  Percha  Soles  keep  the  feet  WARM  IN  COLD,  AND  DRY  IN  WET  WEATHER.  They  am  moek 
more  durable  than  leather,  and  also  cheaper.  These  soles  may  be  steeped  Ibr  mouths  ToesTHsm  In  eeM 
water,  and  when  taken  out  will  be  found  as  firm  and  dry  as  when  first  put  in. 

Gutta  Percba  Tobini:, 

Being  so  extraordinary  a  conductor  of  sound,  is  used  as  speakiug  tubes  in  mines,  manufhctoriea,  kotds, 
warehouses,  &c.  This  tubing  may  also  be  applied  in  Churches  and  Chapels,  for  the  purpose  ofenabUng 
«ff\Sf"^°*  *?u"*^''  ^  'S®  sermon,  &c.  For  conveying  messages  from  one  room  to  another,  or  from  the 
mast-head  to  the  deck  of  a  vessel,  it  U  invaluable.  For  greater  distances  tiie  newiy-invanlad  SlaeCric 
Telegraph  Wire  covered  with  Gutu  Percha  is  strongly  reconuneuded.  u^^wwu  juecinc 

BliU  Bands. 

thfJ^?I!!J!2fjJSS^?  ^*''*?®  ?°"*  Pwcha  strapping  tor  driving-bands,  lathe-ttape,  ftc,  frilly  ImCifles 
the  strong  recommendations  they  have  everywhere  received. 

Gutta  Percha  Pump  Backeta,  Clacks,  tge. 

.,7*^  ^f*^**J???"  ?!^^^^,  ^V^  •PP*"  ^*«^y  to  be  of  such  extensive  use  to  manofactufefa,  endoam. 
&c.,  as  die  subsUtution  of  it  for  leather  in  pump  buckets,  valves,  Ac.  Theae  buckets  carT^hadofS 
sliMor thickness  without  sxam  on  joimx i  and  as  « W water wiU never  eqften  ikem,  thay seldom aeed nf 

Gutta  Percha  Picture  Frames. 

r.^*  S""!  ^™?*  Company  haWng  supplied  HER  MAJESTY  THE  QUEEN  with  aevaml  elaborate 
2S^^  ^a'??*  ^^L"®  ^"™**  '°'  Buckingham  Palace,  which  have  been  highly  approved  by  the^wl 
♦^IS'*^J/*°S?P*'*  a  great  demand  for  frames  from  tbe  nobility  throu?hoJt1Si  coSitS.  In  oSK 
that  the  picture-frame  makers  may  not  be  injured,  the  Company  wiU  supply  the  trade  with  (he  mouldian. 
corner  and  centrepieces,  &c„  andallow  them  to  haxk  up  tfie  frames.    ^^^Mtot^^^T^SeSi 

^t?f^Sf^  ^^**'  »ol"*}on,  inkstands,  card-trays.  medaUions,  picture-frames,  bracketa.  mouJ 
rJ^i  ?^;5?*^*K~'i'  ■oap^shes,  tap-ferrules,  cornices,  vases,  fire-buStets,  bowls.  ,^n-tan^stSSL_, 
IS3  }5S^;JJ^'/'*'^""??*'*',."'^"IS^'  *'^'  *«'•'  manulkctured  at  the  (&mpanWwSli  WlK 
load,  Clty.road,  London;  and  sold  by  their  Wholesale  dealers  in  town  or  country. 
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Ust  of  Priaefl  for  Sesaioa  1849-50. 

riIHE  ftOYAL  SCOTTISH  SOCIETY  of  ARTS  proposes  to  award  Prixes  of  dUftrent  values  (none  to 
•^  exceed  Thirty  SoTerelgns),  in  Gold  or  SQver  Medals,  Silver  Plate,  or  Money,  for  approved  Communi- 
eations,  relative  to  Inventions,  Discoveries,  and  Improvements  in  the  Meehattical  and  Cksmie^l  Arte  in 
General,  and  also  to  means  hy  which  the  Iftttural  ProSmctiom  of  the  Conntry  m^y  be  made  more  avail- 
able; and,  in  particular,  to,— 

L  lavBimoiis,  DztcovaaiBa,  or  Iwhovsmxitts,  In  the  Useful  Arte,  including  the  Meekmmieml  and 
Ok4mimlt  and  In  the  MedUMieal  Branch  of  the  Fim  ArUi  raeh  as  the  following,  via.  :— 

1.  MtekanUml  Arts. 

I.  Mnvnons  of  Economlring  Fuel,  Gae,  8BC,-H>t  Prepailng  Superior  Fnel  from  Peat,— of  Preventing 
Smoke  and  Noxious  Yaponrs  ftom  Mannftctoxfes,— of  Warming  and  Ventilating  Public  Edifices, 
Private  Dwellings,  frc.— of  oonatrooting  Economical  and  Salubrious  Dwellings  for  the  Working 
Classes,  eapeeially  in  Towns,— ef  Filtering  Water  In  Large  Quantities,— of  rendering  Large 
•nppllM  of  Water  available  for  the  purpose  of  Bxtlngnlahinf  Fires;  and  the  beat  application  of 
Manual  or  other  Power  to  the  Working  of  Fire-angines,— of  Constructing  Buildings  on  the  most 
eorreet  Acoustic  prindplea,— of  Applying  Glass  to  new  and  Useful  Purposes. 

1.  Iwmmoirs  or  iMFmovnmvTS  in  the  Mannfactuie  of  Metals,  simple  or  alloyed,— la  the  Manufinture 
of  Writing  and  Printing  Paper,— in  Gilding  Brass,— in  Artificial  Pavement,— in  Common  or  in 
Bleetro>Magnetlc  Ttme-Kee)per«,— In  Screw-euttlng,— in  Printing'Preosea.— in  Stereotyping  and 
Typo-Founding,— In  the  Composition  of  Printerr  RoUors,— in  Shipbolldlnff,  with  regard  to 


S.  Chemical  Jrtt, 

iMFnoyEMXinrs  in  Fine  Glass  for  Optical  Purposes,  firee  from  Veins,  and  of  a  Dense  and  Transparent 
quality,— in  rendering  Glass  hard  and  difficult  of  ftision  for  Chemical  Purposes,— in  the  Annealing 
«f  Oluis,- in  the  Manufacture  of  Common  and  Copying  Writing  Inks,— in  the  application  of 
Caoutehoue  and  Ontta  Pnreha  to  new  and  useftil  putpoees,— in  Oil  for  fine  Mach]ik6iy«  Clocks, 
and  Watchea. 

8.  B€M*9t  to  ik§  Fins  Arts. 

iKrnfOVsimras  in  Patterns  of  Poredain,  Common  Clay,  or  Metal,  of  Dwnestio  Articles  ef  simple  and 
henntlAU  Forms,  without  much  Ornament,  and  of  one  Colour,— in  Glass  Staining,— in  the  Pr»p»> 
ration  of  Lime  and  Plaster  for  Fresco  Painting,  and  In  appropriate  tools  for  laying  the  Plaster 
with  precision,— in  Engraving  on  Stone,— in  Dsguerreotype,  Talbotype,  or  other  Photographic 
prooessea,— in  applying  such  processes  to  stone,  for  Lithographic  Printing.— in  Electrotype  pro- 
eesses,- in  the  preduetlon  of  White  or  Neutral  Artificial  Light  by  means  adapted  to  oxdinarv  use, 
—la  Die-sinking,  in  Wood-cutting,  and  other  method*  of  illustcating  Books  to  be  printed  with 
jthe  Letter-Press,— in  Printing  from  Wood-eute,  &c.,-in  Ornamental  Metallic  Casting. 

II.  EznnxxxirTt  applicable  to  the  Useftil  Arts. 

III.  NoTicna  in  Processes  of  the  Useful  Arte  practised  in  this  Country,  but  not  generally  known. 

IT.  Invnrrxovs,  Piocciiea,  or  Practises  fh>m  Foreign  Countries,  not  generally  known  or  adopted  in  this 
Country. 

y.  PnACTxcAx,  DsTAiLs  of  PubUc  or  other  Undertakings  of  National  Importance,  not  previously  pub- 
lished. 

YI.  Dxicovnnv  of  Sttbstitntcs  for  Hemp  and  Flax,  Sec. 


The  SOCIETY  also  propoaes  to  award  the  KEITH  PRIZE,  value  Tbixtt  Sovefelgos. 
For  some  important  "  Invention,  Improvement,  or  Dieoovery,  in  the  UseAil  Arte,  which  shall  be  pH- 
BUuUy  submitted  to  the  Society,"  betwixt  and  1st  April  18M. 


GENERAL  OBSERVATIONS. 

Tbs  Commnnieatlons  and  Descriptions  of  the  varioua  inventions,  ftc.,  to  be  fnli  and  tUstiueif  and  to  be 
wiMen  en  Feelfoiip  paper,  leaving  margins  at  least  one  inch  broad,  on  both  tho  outtr  and  inner  *ide$  of  the 
wriUng,  so  as  te  allow  of  flietr  being  bound  up  in  volumes ;  and,  when  necessary,  to  be  aceompaniefl  by 


leicMiM,  Dr0ipinM,  or  Mod«l§.  ^1  drawings  to  be  on  Imperial  Drawing  Paper,  unless  a  larger  sheet 
w^  requisite.  The  Drawings  to  be  in  bold  lines,  not  less  than  an  eighth  of  an  inch  thick,  or  etrongtff 
eoiomred,  so  as  to  be  easily  seen  at  about  the  distence  of  twenty  feet  when  hung  up  in  the  Hall  of  Meeting, 
and  the  Letters  or  Figures  of  Reference  to  be  at  least  an  inch  and  a  half  long. 


The  Society  to  be  at  liberty  to  publish  In  their  uansactions  copies  or  abatracte  of  all  Papers  submitted  to 
them.  AU  Models,  Drawings,  ftc.,  for  which  Prises  shall  be  given,  to  be  held  to  be  the  property  of  the 
Society;  the  Value  of  the  Model,  &c.,  being  taken  faito  account  in  fixing  the  amount  of  the  Priae. 


Communications,  Models,  8ce,,  are  to  be  addressed  to  Jamxs  Tod,  Esq.,  the  SxcnxTART,  55,  Great 
King-etreet,  Edinburgh,  Postage  or  Carriage  paid;  and  they  are  expected  to  be  lodged  on  or  before  let  of 
Oetobor,  1M9,  in  order  to  ensure  their  being  read  and  reported  on  during  the  Sesaion,  the  ordinary  Meetings 
of  which  end  in  April  1850 ;  but  those  which  etnnot  be  lodged  emrlier,  will  be  received  up  to  March  1, 1850. 

By  oidK  of  the  Sodetyt 
'  '  JAMES  TODb  Seerefrp, 

Edinburgh,  AprU  9, 1849. 

•«•  Copies  of  the  Liat  of  Prlxes  may  be  had  from  the  Secretary. 
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ADYERtlSEJiCENtS. 


To  Xi&¥entors  and  Pateatees.* 

MESSRS.  ROBERTSON  &  CO., 

PATSMT  BOLICXTOKtt 

(Of  which  firm  Mr.  J.  C.  ROBERTSON,  tha 
Editor  of  the  Mschavics'  Maoazivs  from  itf 
commencement  in  1823,  is  principal  partner,) 
undertake 

The  procuration  of  Patent* 
For  England,  Scotland,   Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busi- 
ness relating  to  Patsmts. 

Speelficattons  Drawn  or  RoTiaed. 

DI80LAIMBR8,  AND  MBMOaANDUMS   OF 
ALTaaATION    PRKPAKSD     AND    SNROLLBD. 

OaToata  Entered  and  Oppoaitlona 
Conducted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OP  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

Advice  on'  Caaea  anbmitted^;  Ac.;  ftc  « 

Messrs.  ROBERTSON  &  CO. 
POSSESS  THE  6NLY  COftPLBfE  REGISTRY 

.     .,  OF  ;?ATEKTrf  EXTANT, 

Commencing  .a.d.  1617  (15  James  i:},  and  regularly 

'  contifraed  down  to  the  present' time.  •  " 

INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  pez^ 
sonally  or  by  letter. 

Advaatases  of  Registeiin^  De- 
signs for  Articles  of  Utility. 

Undtr  ike  New  Deeigne  Aei,  6  and  7  Fie.  e.  65. 

Protection  for  the  whole  of  the  three  Kingdoms 
by  one  Act  of  Registration. 

Protection  for  a  term  of  three  years. 
Protection  at  a  moderate  expense (ftom  \2t.  to  201.) 

Protection  immediate,  (may  be  obtained  in  most 
eases  within  a  couple  of  days.) 

Power  of  granting  licenses  for  any  of  the  three 
Kingdoms,  or  any  of  the  cities,  towns,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  number 
of  persons. 

Summary  remedy  for  Infringements. 

For  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Mechonie^  Mogazine, 
No.  1047,  price  id.;  and  for  Lists  of  Articles  re- 
gistered under  the  New  Act,  see  the  subsequent 
Monthly  Parts. 

Speciflcations  and  Drawings,  according  to  the 
Provisions  of  the  Act,  prepared,  and  Registrations 
effected  without  requiring  the  personal  attendance 
of  parties  in  London,  by  Messrs.  ROBERTSON  and 
Co.,  Patent  and  Designs  Registration  Agenu,  166, 
Fleet-street. 

Ornamental  Designs  also  registered  under  the 
5  and  6  Vic.  c.  100. 


To  Engimeers  and  Boiler 
Makers, 

fTHE  BIRMINGHAM  PATENT  IRON  TUBE 
COMPANY  Manu&kcture  Patent  Lap  Welded 
Tubes,  under  Mr.  Richard  Prosser's  Patent,  for 
Marine,  Locomotive  and  sll  Tubulsr  Boilers.  Also 
Tubes  for  Gas,  Steam,  and  other  purposes.  All 
sorto  of  Iron  Gas  Fittings.  Works,  Smethwick, 
near  Birmingham,  London  Warehouse,  68,  Upper 
Thames  street. 


ALL  POLICIES  FREE  OF  STAMP  DUTY. 
PROFESSIONAL  LIFE  ASSURANCE  COM- 
-*•     PANY.—Capital,  £350,000,  with  upwaids  sT 
850  Shareholders.    Incorporated  by  Act  of  Psriis- 
ment. 

In  addition  to  the  above,  the  following  sdvu- 
tages  are  offisred  to  the  assored. 

All  poUciee  once  issosd,  are  afterwards  tndlsptt- 
able,  as  appears  on  the  fkee  of  the  policies. 

Rates  of  premium  extremely  moderate. 

No  extra  charge  for  going  to  or  ftom  or  reiidlag 
at  (in  time  of  peace)  Canada,  Nova  Scotia,  New 
Brunswick,  Australasia,  Bermuda,  Madeira,  Cqie 
of  Good  Hope,  and  Prinee  Edward's  Island. 

A  liberal  commission  allowed  to  agents. 

Prospectuses  with  Tables  and  fblteat  infltematioi 
may  be  had  at  the  Company's  offices. 

Age    20 £1  10    9  I  Age    40....«£S  IS   6 

„      30. £1  19    6  I     „      50 £S  18   6 

Applications  fbr  country  agencies  requested. 

EDWARD  BAYLIS,  ResUent  Manager  and 
Actuary.    • 
Offices,  76,  Cheapside,  London. 

NOTJCSS  TO  COkRBSPONDsilTS, 
TgS^Tntjfon^pta.-rrTke  ^notice  of  Xr.BMi 
Improvements  in  Lamp*  ie^tnavoiddbtg  d^eneitiU 
next  ioeek,~^B.  R,,  declined, 

I    ,-.. — •t— .»   ..... 

....  CONTENTS  .OF'JHIA  NUMBER. 
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OSSCRIPTIOl^  OV  A,  IKIOOMOnV*  O^REIAGB*  OM  i.  ITVW  WUamfhlL,  FOB  COHMOV 

&0A.D8. 


[cOlfUVNICATBO 

Sib, — I  beg  to  submit  to  yoa  for  such 
BOtiee  u  jou  maj  think  fit  to  give  in 
your  Maguine,  a  narrative  of  experi* 
ment  and  obflerration  on  the  principle 
of  a  locomotiye  machine  patented  by  me 
in  1846,  and  which  has  smee  been  wait- 
ing its  turn  for  public  patronage.  It  Ja 
for  common  roaosy  and  although  railways 
have,  to  a  great  ezten^  in  this  country, 
superseded  such  inventions,  and  although 
many  abortive  attempts  in  my  Ium  have 
been  made,  I  have  full  oonfldenee  in  my 
invention,  which  has  many  quite  original 
points. 

Twenty  years  ago  I  modelled  a  ma* 
chine  (in  miniature)  on  the  same  prin* 
ciple  (Mr.  Toplis,  engineer,  and  others 
saw  and  approved  of  it,)  except  that  die 
pressure  was  communicated  to  the  lever 
by  a  bar  near  the  axle  instead  of  by  a 
part  of  the  machine  (wheels)  close  to  the 
fulcrum  and  the  ground.  The  gear  also 
for  working  the  levers  which  &en  had 
a  vibratory  or  reciprocal  and  not  a  cir- 
cular action  was  too  complex.  I  did  not 
resume  the  subject  until  1845. 

The  same  machinery  acts  very  well 
as  a  paddle.  I  applied  it  to  a  punt  of 
two  tons  (1846)  with  a  little  different 
adaptation  of  the  surface  which  commu- 
nicates pressure  to  the  fulcrum,  and  I 
had  a  feathering  paddle,  which  came  out 
of  water  quite  unloaded  with  water.  The 
paddle  worked  in  a  hole  cut  through  the 
bottom  of  the  punt. 

I  think  therefore  the  invention  may 
suit  the  East  India  Company,  and  I  have 
written  to  them  accordingly. 

It  is  my  intention  to  test  the  machinery 
under  steam  as  soon  as  I  find  an  oppor- 
tunity. But  several  months  of  cloae  con- 
finement from  a  disabliog  sickness  and 
health  still  unsettled,  will  cause  me  much 
delay.  In  the  mean  time,  as  this  inven- 
tion has  at  present  no  friend  hut  its  na- 
tural protector,  the  inventor,  I  have 
thought  it  due  to  the  public  service,  as 
well  as  a  means  of  easing  myself  of  re- 
sponsibilities, now  to  call  the  attention  of 
scientific  men  to  the  machinery  in  ques- 
tion. 

I  am,  Sir,  yours  faithfully, 


6.  B. 


March  SO,  1849. 


BT  TUB  iNVsmroa.] 

Narraiive,  jfc. 

In  April  and  June,  1845,  alter  limihr 
experiments  in  February  and  March  of 
the  same  year  (when  the  surfiuse  wis  at 
one  time  s^Wi  aad  at  aogllivr  laCt  and 
after  a  thaw,)  a  machine  in  model  worked 
by  hand,  drawing  a  load  of  twice  its  own 
weight,  ascended  an  incline  of  1  in  8, 
being  the  road  from  the  "DyssrtAnni," 
Petersham,  to  the  "  Star  and  Garter," 
Richmond  Hill.  The  impelliiw  leten 
on  these,  as  on  the  earlier  trii£,  made 
impressions  as  clean  as  ty^  under  the 
press — ^not  dragging  nor  hanging  on  the 
path.  The  progress  was  stopped  and  r^ 
sumed  at  pleasure  without  any  extra  e^ 
fort  on  a  new  start.  To  prove  the  working 
or  wearing  capacity,  the  machine  mi 
allowed  to  descend  the  same  incline,  at- 
taining a  speed  of  100  turns  of  the  axle 
per  minute,  and  making  a  curve  of  a  fev 
yards  diameter  (the  turn  into  Uie  King- 
ston-road) without  jarring  any  part  of 
the  machinery,  or  the  hand  at  the  guide 
wheel. 

The  principal  parts  of  the  same  mt- 
chine  are  stilt  in  working  order,  afttr  ex- 
periments eontinued  through  four  yein. 

Without  pretending  to  the  simplieity 
or  capacity  for  speed  of  the  "dciving 
wheel*'  (the  simplest  unpelHng  leverage) 
and  leaving  that  as  a  necessary  adjonot 
to  the  railway,  or  as  the  only  means  of 
working  out  the  velocity  attainable  and 
sustainable  on  a  level,  the  present  invm- 
tion  founds  its  efficiency  on  the  groond 
of  iti  working  up  and  down  steep  ia- 
elinei,  or  in  being  a  **  loeomotife"  wUk- 
oil/ a  railway. 

The  proof  by  experiment  as  to  the 
capacity  of  bite,  or  holdiqff  in  this  ma- 
chine, ought  to  be  allowed  due  weight; 
but  it  has  been  met  by  dicta  of  high 
authorities,  that  the  "  driving  when" 
has  a  bite  on  the  path  as  intense  u  that 
of  a  lever  holding  by  "slidinrfrietioo," 
or  as  the  wheel  would  hold  if  locked. 

Such  an  opinion  has  sometimes  been 
defended  by  argumenta  as — 1st,  Thst  a 
wheel  and  a  suooession  of  levers  might 
touch  the  path  in  the  same  number  of 
points,  and  under  the  same  premsrer 
should  have  the  same  bite;  or,  2nd,  That 
the  wheel  holds  as  a  tootibed  wheel,  sad 
that  the  teeib,  or  points  of  contact,  htie 
all  the  biu  the  pressure  can  give.  Other 
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objections  are  offered  as  to  the  wear  of 
any  levers  or  fulcra  taking  the  ground 
except  bj  a  continuous  periphery.  But 
the  above  experiment  prov^  that  there 
is  no  concussion  when  the  contact  takes 
place. 

Fig.  3. 


The  wheel  or  roller  may  appear  to 
be  a  system  of  concentric  and  equal 
props  sustaininc;  a  heavy  body  over  the 
roughness  of  tne  road.  But  the  wheel 
is  only  reduced  to  a  prop  when  bcked. 
In  ** rolling,"  or  "wheeling,"  there  is 


Fig.  4. 


Fig.  6. 


I 


□ 


Fig.  5. 


a  succession  of  props  without  any  resting 
point  or  fulcrum :  '*  sliding  friction*'  or 
a  fulcrum  due  to  pressure  is  mea* 
sured  by  the  force  with  which,  or  the 


degree  of  decline  of  plane  by  which  the 
fulcrum  is  upset,  or  the  body  is  made 
to  lose  hold  of  its  path  and  slide  from  a 
resting  point ;  the  force  or  incline  lo 
x3 
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convert  a  rolling  forwards  to  a  backward 
roll,  ia  the  co-relative  of  the  bite  of  a 
wheel  or  roller. 

A  polygon  of  an  infinite  number  of 
aides  would  not  rolls  a  wheel  resting  at 
points  infinitelj  near  would  fall  over  on 
sncceasive  bases  like  a  polygon,  'fhe 
eontaet  of  the  periphery  ana  road  is  not 
tangential,  as  there  is  no  rolling  between 
suffaoes  perfectly  hard  and  smooth ;  there 
•eeuis  to  be  actual  inter- penetration ; 
congealed  fluids  and  surfaces  reduced  to 
the  smoothness  of  fluids  by  oil,  &c.,  are 
not  available  for  rolling.  The  sinking  of  a 
wheel  below  the  surface,  gains  no  bite, 
for  rolling,  from  the  sides  clinging  to 
the  edges  of  the  groove.  Teeth  or  pro- 
minences on  the  convex  surface  of  the 
wheel  resist,  and  do  not  promote  rolling. 
The  parts  or  points  of  a  periphery  which 
are  the  means  of  rolling,  do  not  roll  oTcr 
each  other,  as  in  the  case  of  toothed 
weels,  because  at  each  point  of  contact,  in 
rolling  over  each  other,  they  would  be 
under  the  whole  pressure  that  gives  bite, 
and  lockage  would  ensue,  or  the  parts  on 
bite  would  be  broken  off. 

At  extreme  velocities  in  railwav  trains 
the  resistance  approaches  that  of  sliding 
frictloo.  It  may  be,  that  the  points  or 
parts  in  bite  hold  by  other  points  on 
their  surface,  as  by  the  sides  which  would 
upset  the  rolling-bite  ;  or  the  parts  on 
bite  are  broken  down,  and  the  wheel 
falb  over    on  infinitesimal  bases  as  a 

^ut  without  hypothesis,  experiments 
prove  that  *<  rotary  ftiction,*'  or  the  bile 
of  wheels,  is  less  than  sliding  friction ; 
railway  maxima  of  velocity  form  the  ex- 
ception. 

Comparativ  Advantages  of  Wheels 
and  other  impelling  Levers. 

The  wheel  is  a  component  part  of 
every  land  carriage ;  is  the  simplest  form 
of  lever  (for  succession) ;  is  dri?en  by 
connecting  the  power  with  any  point  on 
the  disc  of  the  wheel. 

The  wheel  has  ihe  disadvantage  of 
alight  bile  on  the  path  ;  it  lifts  the  axle 
over  obstacles,  while  the  connecting  rod 
of  the  power  or  handle  on  the  wheel  makes 
no  compensatory  movement;  so  that 
where  springs  are  used  they  are  broken 
by  the  contrary  flexure. 

Other  impelling  leverage  may  hold  by 
all  the  sliding  friction  due  to  the  weight 
over  the  fulcrum  of  the  lever.  The  axle 
of  the  levers  may  be  separate  and  distinct 


from  that  of  the  sustaining  wheels  and 
avoid  the  lift  which  they  communicate  to 
the  spring. 

The  turning  of  the  working  axle  can- 
not  be  by  a  simple  winch  or  crank  move- 
ment, as  in  the  case  of  the  wheel,  because 
the  leverage  for  turning  is  at  a  great  me- 
chanical disadvantage,  except  when  the 
fulcrum,  centre  of  weight  or  axle  of  levers 
and  point  of  connection  with  the  power, 
are  brought  into  a  straight  line. 

The  apparent  objection  to  impelling 
levers,  not  iiaving  a  continuous  penpheir, 
viz.,  that  their  extremities  or  ralcra  will 
suffer  concussion  on  reaching  their  path, 
was  met  by  the  experiment  referred  to 
at  the  commencement  of  this  paper;  but 
it  is  observable,  that  levers  without  bong 
attached  to  a  peripherv  may  satisfy  die 
dbndltion  of  a  circle  bv  neing  all  of  equal 
length  at  the  point  where  they  meet  the 
path  as  the  tangent  of  their  circle.  The 
shock  on  each  lever  coming  into  lilted 
may  then  be  to  that  of  a  wheel  in  pro- 
portion to  their  bite.  At  high  (railway) 
velocities  the  shock  from  the  centriftigal 
action  of  the  wheel  coming  into  bite  is  of 
increased  intensity.  A  regulated  velocity 
will  reduce  the  shock  of  impelling  levers 
to  that  of  wheels  at  higher  velocities ; 
perhaps  fifteen  miles  an  hour  will  be  the 
maximum  speed  for  other  impeUing 
leverage  than  the  wheel. 

By  the  evidence  of  Sir  J.  McNdL 
H.C.,  1836,  the  relative  wear  of  wheel 
tire  and  of  the  shoe  of  the  team  of  a  "  fast 
coach,"  was  as  1 : 3.  According  to  these 
data  one-third  of  the  velocity  of  the 
"driving  wheel"  would  be,  or  exceed. 
the  maximum  recommendable  for  other 
impelling  leverage. 

Description  of  the  Experimental 
Carriage* 

Fig.  1  is  a  side  elevation  of  one  half 
of  the  carriage  (viewed  from  the  inside^ 
but  including,  for  the  sake  of  clearness, 
a  few  only  of  the  levers  (DD)  and  their 
immediate  appendages. 

Fig.  2  is  a  horizontal  plan  of  the 
entire  carriage  taken  througn  the  centre. 

Fig.  3  a  vertical  section  through  the 
axis  of  the  levers  (D). 

A  A  is  the  body  frame  of  the  carriage, 
to  which  there  are  attached  two  supple- 
mentary frames,  A*  A',  one  on  each  side, 
of  about  two-thirds  the  length  i^  the 
main  body. 

«  « Is  a  pakof  small  fore  wheels  whidr 
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are  eonnected  by  a  common  axis,  c,  and 
are  used  in  this  case  merely  to  guide  the 
carriage  I  being  controlled  by  a  tiller 
which  turns  a  toothed  wheel,  b,  which 
takes  into  a  rack  on  the  axis,  c. 

B  B  are  the  two  substitutes  for  the 
ordinary  driving  wheels,  which  work 
respectirely  within  the  supplementary 
side  frames,  A'  AS  and  are  mounted 
independently  of  each  other  on  short 
axes,  H  H,  passed  through  the  sides  of 
the  main  frame  work,  A  A. 

Each  of  these  pieces,  B  B,  consists  of 
three  rings  connected  together  by  radial 
arms,  and  of  a  circle  of  sliding  levers, 
D  D,  to  the  outer  extremities  of  which 
friction  blocks,  C  C,  are  hinged,  and 
which  levers  work  to  and  fro  through 
stuffing  or  grease-boxes,  G  O,  inserted 
between  the  two  outermost  of  the  three 
rings. 

£  E  are  guide  pins  which  are  passed 
obliquely  through  the  levers,  D  D,  at  a 
little  dbtanee  behind  the  friction  blocks, 
C  C.  On  the  lever  frames,  B  B,  being 
made  to  rotate  (by  the  means  to  be  pre- 
sently explained)  the  levers,  D  D,  are  of 
course  successively  projected  outwards, 
each  to  the  full  extent  allowed  by  its 
stuffing-box;  but  almost  immediately 
after  passing  the  perpendicular  line,  the 
oblique  guide  pins,  E  £,  catch  against  the 
inside  of  an  eccentric  piece,  F,  attached 
to  the  main- body  frame,  A  A,  which 
eausea  the  levers  to  recede  inwards 
again,  and  the  blocks,  C  C,  to  follow  the 
eourae  of  the  eccentric  piece,  F  (but 
oatatde  of  it)  till  they  reach  their  lowest 
point  of  depression,  which  is  that  where 
they  first  come  into  contact  with  the 
ffround.  As  the  blocks  escape  from  be« 
hiod  the  eccentric  piece,  F,  they  come 
under  the  bite  of  two  parallel  pressure 
wheels,  M  M,  which  are  supported  by 
bearings  thrown  out  from  the  main  body 
frame  of  the  carriage,  and  the  axes  of 
which  are  on  a  line  with  the  axia  of  the 
leyer  frame,  B. 

The  eccentric  frame,  F,  differs  only 
one  per  cent,  from  the  circle  of  revo* 
Itttion  of  die  levers,  D  D,  when  ont  at 
their  greatest  extension. 

A  top  plan  of  one  of  the  friction 
blocks,  C  C,  is  given  separately  in  fig.  4 ; 
and  a  vertical  section  of  the  same  in 
ilg.  5.  On  each  side  of  the  part  where 
the  lever,  D,  is  inserted,  there  is  a  clear 
way  of  5  inches  for  the  track  of  the 
inressnre  wheels,  M  M,  which,  supposing 
them  to  be  U  inch  in  width,  will  allow 


of  2  inches  for  the  respective  axle  boxes. 
« tiy,  are  iron  bands  or  clasps  for  support- 
ing the  socket  of  the  lever.  From  the 
centre  of  the  socket  the  block  has  5  inches 
radius  so  as  to  clear  the  ground  on  turning 
on  its  hinge  into  position.  A  plan  or  hori- 
zontal section  through  the  socket  of  the 
lever  is  given  in  fig.  5. 

The  rotation  of  the  lever  frames,  B  B, 
and  thereby  of  the  entire  carriage,  is 
proposed  to  be  derived  from  a  light 
steam  engine  placed  on  the  back  part  of 
the  framework,  and  working  a  crank 
shaft,  J  (see  fig.  2),  on  which  there  are 
two  toothed  wheels,  which  take  into  two 
pinions,  1 1,  affixed  to  the  inner  ends  of 
the  short  axes  of  the  frames,  B  B. 

On  very  smooth  common  roads,  or  on 
tramways  and  railways,  one  pressure 
wheel,  M,  might  very  probably  be  found 
to  suffice. 

But,  on  the  other  hand,  should  the 
road  be  rough,  and  obstacles  have  to  be 
frequently  surmounted  exceeding  one 
inch  in  height,  it  would  most  likely  be 
found  necessary  to  employ,  not  only  two 
pressure  wheels,  M,  but  also  a  second  pair 
of  lever  frames ;  for  a  block,  when  it 
has  to  surmount  any  considerable  obsta- 
cle,  acts  at  a  great  disadvantage  without 
the  aid  of  levers  having  some  independ- 
ent fulcra,  like  the  hind  foot  of  an  ani- 
mal stepping. 

The  len^  of  slide  of  the  levers  is 
equal  to  the  versed  sine  of  the  arc  or 
angle  of  the  stride  or  step  of  each  lever, 
or  of  the  arc  described  bv  the  frame 
during  the  hold  of  each  lever  on  the 
ground;  being,  in  the  case  of  an  8  feet 
wheel  with  36  levers,  an  are  of  15\ 
The  oil  or  stuffing  boxes  need  not  ex- 
ceed an  inch  in  length  for  a  wheel  or 
circle  of  8  feet  diameter  having  36  levers : 
the  length  of  the  boxes  increasing  as  a 
less  number  of  levers  is  used. 

The  slide  of  the  levers  might  be  well 
enough  effected  without  the  oil  boxes, 
but  with  them,  judsdog  from  simiUr 
working  machinery,  uiere  would  be  no 
sensible  wear  of  the  levers  in,  perhaps, 
ten  years.  The  sliding  might  take  place 
on  the  blocks  or  fulcra,  but  it  is  not 
advisable  to  increase  their  weight  by  the 
necessary  addition  of  sliding  boxes ;  and 
moreover,  the  rising  and  falling  of  the 
hinge  would  interfere  with  clearing  the 
ground  on  the  blocks  turning  into  bite. 
In  the  model,  the  levers  are  square 
(inch)  bars,  sliding  in  holes  cut  in  their 
circular  frames. 
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Poitcript, 
hj  way  of  apology  for  obtruding  0& 
the  public  a  locomotive  machine,  difiPering 
80  much  from  their  old  and  established 
favourite—**  the  driving-wheer'— I  majr 
observe,  Ist.  That  this  machine,  in  a 
sufficiently  heavy  model,  works  well; 
and  2nd.  That  the  wheel  Itself,  even  on 
a  level  railway,  does  not  work  correetlv ; 
that  the  engine  seldom  comes  in  but  with 
screw's  loose  i  will  not  work  a  twelve* 
month  without  repairs,  and  (after  repairs) 
is  out  of  work  or  use  in  ten  years. 

In  my  experiments  I  have  tried  sim- 
pler gear  than  I  use,  to  the  extent  of  break- 
ing some  parts  under  trial  (results  anti- 
cipated on  calculation)  ;  and  I  can  say, 
that  a  simple  handle  or  crank  on  the 
axle,  turning  it  all  round,  is  constantly 
tending  to  produce  torsion :  by  substU 
tuting  for  rolling  action  a  fulcrum  that 
holds  and  rests  on  its  hold,  this  torsion 
immediately  becomes  active,  and  the 
axle  or  its  handle  are  quickly  broken. 
To  give  full  proof  I — In  one  instance) 
ascending  the  Richmond  Hill,  I  allowed  - 
a  handle  on  the  axle  to  be  bent  and 
partly  broken  by  the  torsion  incurred  in 
working  the  axle  by  it  all  rounds  1  then 
had  the  same  handle  worked,  not  at  all 
in  the  under  turn,  but  only  through  a 
small  arc  above  the  axle.  The  handle 
did  not  break  further,  and  we  completed 
the  ascent.  Again;  in  fitting  the  axles 
with  toothed  wheels,  these  were  in  eon- 
tact  by  (say)  three  teeth,  making  an 
opposite  vertical  angle,  or  arc  less  than 
the  stride  of  the  levers  that  were  pressed 
on  the  path :  the  power  would  not  act 
until  I  had  reduced  the  stride  of  the 
levers  to  an  are  or  angle  corresponding 
to  that  of  the  teeth  in  contact. 

My  machinery  has  never  incurred 
derangement,  except  in  experiments 
purposely  made  against  the  principle  of 
Its  working;  and  although  the  blocks  or 
Ailera  will  requure  periodieal  re-shoeing, 
the  tcvolvinff  frame,  the  ittles  and  gear, 
as  well  as  the  leVers,  Would  stand,  I 
diink,  ten  yean'  wear,  while  the  engine 
would  incur  none  of  the  present  derange- 
ment from  the  crank  action  on  the  axle, 
and  firom  the  increased  resistance  and 
disordered  rolling  friction  at  extreme 
velocities.  I  think  the  engine  would 
double  its  existence.  In  a  word,  there 
Is  no  active  nor  latent  torsion  here ;  and 
for  shocks  and  lifts  over  a  rough  path, 
provision  is  made,  and  these  forces  act  only 
or  chiefly  on  the  carriage  and  its  springa. 
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Sir,— -I  take  the  liberty  of  handing  to 
you  for  publication  the  accompanying 
letter  which  I  have  just  received. 

7b  /.  Chckle,  Btq.,  M.A.,  ^e. 
Sir,— It  was  only  last  week  that  I  reoeiTad 
a  copy  of  Number  1340  of  the  Mtehmmei^ 
Magazin$t  which  I  find  contatns  a  letter 
from  Professor  Young  relative  to  your  paper 
on  **  Algebraic  SymboU,"  publi^ed  in  Na. 
1338.  I  have  read  his  letter  atteatiTdy 
and  with  much  interest. 

llie  Professor's  acumen  in  mathematJcil 
research,  his  profound  acquaintance  with 
the  most  difficult  and  abatmse  depart- 
ments ot  the  analytic  art,  -and  his  wdl 
known  and  admitted  abilities  as  a  col- 
tivator  of  science  in  general,  imite  in  de- 
manding, from  me  at  least,  the  utmost 
deference  to  his  opinions  on  tdentifie  qass- 
tions  ;  and,  therefore,  while  I  express  my 
dissent  from  him  on  t^e  question  at  iasoe,  I 
would  endeavour  to  do  so  in  the  mot/t  dif- 
fident and  respectful  terms* 

In  the  second  paragraph  of  the  Profes- 
sor's letter,  as  well  as  in  the  first  paragtapk 
of  the  addmdnm  to  that  letter,  the  point  for 
which  I  have  contended  is,  I  think,  virtaallv 
conceded.  It  is  admitted  that  +  0— '-0 
when  the  two  members  of  the  equation  are 
viewed  simply  as  results.  Does  it  not  then- 
fore  follow  that  if  by  the  subsUtutfoa  of 
any  number  for  or,  in  a  proposed  equatloil, 
this  result  is  obtained,  the  number  so  sub- 
stituted IS  a  root  of  that  equation  ?  lids 
oaly  is  the  question  disputed  \  and  the  IM 
of  these  results  havmg  <'  totally  diflte«ltt 
origins"  appears  to  me  in  no  Way  to  aftSC 
this  question. 

The  remarkably  oondse  manner  in  whidi 
the  Professor  stated  his  ofajecUoa  to  my 
method  of  deducing  equation  (t)  from  (1), 
on  page  293,  ia,  perhaps,  the  reaaon  why  1 
do  not  feel  the  force  of  that  ofajtctaon.  M^ 
I  be  permitted  to  trouble  you  with  the  isl- 
lowing  modification  of  my  argument. 

Smeea-a-»HhO (a) 

.-.  2a-2«=±2-0....05) 


(«)-(i8)  gives,-o+a"  -f  0.. 


.(y)» 


comparing  (a)  with  (y),  +  0  «  4-O,  .'. 
+  0=-0. 

Now,  it  wiU  be  obserred,  that  tho  swot 
in  (a)  and  (fi)  are  identical,  uad,  emm 
quently,  are  in  the  ratio  of  equality.  I  osa- 
not  see,  therefore,  how  any  valid  objeccioa 
can  be  taken  against  the  preceding  precssi 
for  the  deduction  of  (7)  firom  (n)  vad  {fil^ 

I  am  quite  aware  or  the  hnportance  of 
discriminating  carefhily  betweea  xeros  thst 
ore  and  seros  that  ore  fiof  hi  the  ratio  of  eqoa- 
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Ktj.  The  KrofBMOr,  ho«ref«r,  Memi  to  have 
overlooked  the  hct,  that,  in  my  secpQd  let- 
ter, when  I  propoie  to  take  2^*0  from  both 
Bides  of  the  equation  3*0 » 2  0,  I  am  only 
porsalnif  the  line  of  argument  which  he 
himself  adopts  in  his  paper  on  "  Congeneric 
Snrd  Equations ;"  (Meehmks*  Magazine, 
YoL  zlir.,  pp.  463—4 ;)  and  that  my  inten- 
tion in  dome  so  is  to  show  that  "  the  same 
reason  wh&£  he  assignsi  for  the  inadmissi- 
bility of  the  condition  -i-  0  ■>  —0,  applies  with 
equal  force  to  the  condition  3'0»2*0,  and 
therefore,  that  if  the  root  which  substituted 
giTca  the  former  result  must  be  rejected,  the 
latter  must  be  rejected  for  the  same  reason." 
Now,  I  doubt  not,  you  have  already  obsenred 
that  in  the  paper  to  which  I  hare  just 
referred,  the  injkiiie9  are  treated  as  if  they 
were  in  the  ratio  of  equality ;  whereas,  their 
ratio  is,  hi  reality,  that  of  1  :-l.  If,  there- 
fore,  because  -f  0  «-  —  o,  we  may  legitimately 
conclude  that  +  ao  -■  — od  ,  it  by  no  means 
neoeasarUy  follows  that  2  oo  «0 ;  for,  since 
transpoeitiony  in  this  instance,  is  simply  the 
addioon  of  oo  to  both  members  of  the  equa- 
tion, to  arrite  at  the  final  result,  (2  «  —0,) 
we  must  grant  the  "  contradictory  hypo- 
thesis" th^  the  infinities  are,  and  yet  are 
not  (h  an  equal  ratio*  This  hypothesis, 
however,  obviously  cannot  be  granted,  and 
therefore  t  still  contend  that  the  Professor's 
ainment  is  uMonect. 

Req;>ecting  the  distbctioli  which  I  have 
made  between  *'  actual  aero' '  and  "a  quantity 
lose  than  any  asdgnable  number"--a  distinc- 
tioo,  bv  the  way,  not  unfirequently  made  by 
Cambndge  mathematieal  writers  of  undoubted 
ability— I  have  only  to  say  that  1  have  found 
it  miuh  less  perplexing  to  explain  the  dif- 
fiealties  conneoted  witii  such  distuiction  to 
'^segpsdous  and  persevering  learners,"  (I 
hope  the  Professor  will  pardon  the  free 
use  I  make  of  his  expressions,)  than  to 
ezpUdn  how  an  imfinUe  number  if  notMnge 
aehtaUg  amomi  to  eomething  /  This,  if  I 
am  not  greatly  mistaken,  is  not  an  ima^ 
nary  difficulty^  but  a'  rnl  one  necessarily 
oonaequent  on  the  admisiien  that,  a  Jlkite 
mmier  dhided  hg  oUohtMg  nothing  is 
agu9i  to  h^nUg. 

If  the  Professor  will  kindly  aoeq»t  my 
wannest  assurances  of  respect  and  admira- 
tion 1  shall  feet  myself  honoured  \  and  if  you, 
Sir,  will  kindly  tender  those  assurances  to 
him,  another  will  be  added  to  the  long  list 
ef  fiiiMiurs  already  bestowed  on» 

Your  obliged  obedient  eervant, 

RoBSBT  Hablbt.    ^ 

Blackboni,  Uay  9, 1849. 

{A  &kori  p^tttertpt  it  amUUd  as  unimporiant.} 

It  vrffl,  perhape,  be  eolifeiiient  that  the 
IblkWittg  exttact  fh>iii  a  letter  which  I 


received  from  Belfast  a  month  previooslj 
shoald  appear  at  the  same  time : 

Prqfeeeor  J.  R.  Towng,  to  Mr.  CoekU, 

(Date,  Belfast,  April  9,  1849.) 

I  think  that  Mr.  Harley  should  not  have 
put  the  -I-  before  the  0  in  his  expression 
«a-a»  +  0"  (p.  293).  In  strictness— 
and  strictness  here  is  aU  important — 0  has 
claim  to  no  sign  at  all.  If  +  be  assumed 
conlintfl/y is  implied: — the  remainder  was 
once  a  quantity  that  has  vanished  positively : 
nothing  but  interchanging  the  two  a*t  can 
make  it  negative,  and  such  an  interchange 
is  not  inconsistent  with  the  original,  any 
more  than  a— &■■— g  is  inconsistent  with 
6— etb+9. 

I  am  glad  that  in  your  expression  "  s— •" 
*  *  *  that  you  have  said  nothing  about  the 
eign  ot  the  sero.  In  feot,  as  soon  as  you 
assume  a  sign  you  assume  continuity  and 
make  explicit  reference  to  a  former  state. 
Indeed  I  would  say  of  isolated  zero,  that 
we  are  not  at  liberty  even  to  write  Hh  0 ;  the 
sero  is  not  only  wUueleee  bat  t^n-fest— If 
I  may  coin  a  word. 

And  this  may  be  the  proper  phu)e  for 
the  foUowing  extraet  fhmi  a  note  of 
iVe/istor  /.  H.  Y&tmg,  to  Mr.  Coekte. 

(Date,  Belfast,  Ptob.  18,  1849.) 

I  eome  to  tlds  conclusion  from  considering 
that  5-#  under  the  radfcal,  fbr  the  value 
««»5>must  be  taken  'i-O,  oUierwiee.  sfaioe 
the  irrational  expression  would  then  be 
unreal,  viz.,  a/-0,  there  would  be  an  in- 
oongndty  between  it  and  the  second  member, 
whichever  sign  we  prefix:  but  if  5— «  be 
positive,  then  2(:r— 5)  must  be  negatiioei 
hence  the  sign  of  the  radical,  to  be  con* 
sistent,  must  be  negative  also,  therefore, 
with  this  sign,  hotk  roots  are  admissible. 

But  even  admittlDg  for  a  moment  the 
last  objeetion— -of  which  the  philoeophic 
subtlety  is  oharaoteristic  of  my  gifted 
fnend--Hin  equally  formidable  one  re- 
mninB  behind,  Tin. :  that  under  any  cir^ 
cnmatanees  we  must  sustain  the  equation 

3-/0=2-0 (a.) 

in  wbich  equation  the  zeros  are  identical, 
each  resulting  from  the  relations 

The  above  condition  ought,  as  I  have 
before  remarked,  (supra,  p.  293)  to  have 
taken  the  place  of  the  condition  3'0e2'0 
throUffhout  the  present  discussion,  and  t 
would  again  innte  attention  to  it. 
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In  Professor  Young's  Algebra,  4th 
edition/p.  IdO,  note,  ought  not  the  word 
divisor  to  be  substituted  for  '*  root  *'  f 
I  am.  Sir,  jours,  &c. 

James  Cockle. 
2,  Cburch-yard  Coart,  Temple,  May  10,  1849. 


bright's  patent  improvements  in 

LAMPS. 

We  now  proceed  to  eive  the  details  of 
those  branches  of  Mr.  Bright's  im- 
provements which  we  pointed  out  (ante 
p.  429,)  as  beinff  of  the  most  impor- 
tance; namely,  his  mode  of  steadying 
the  glass  chimneys  of  lamps,  his  stiffened 
hollow  wicks,  and  wicks  of  two  altitudes. 
As  the  figures  explanatory  of  the  first, 
however,  are  equally  illustrative  of  a 
fourth  improvement  relating  to  the  means 
of  raising  the  wick,  we  shall  give  Mr. 
Brighfs  description  of  both. 

1.  Lamp  with  Improved  Wick  Ehvaior 

and  CMnmey  Supporii, 
Fig.  1  is  a  sectional  devation  of  a  lamp  t 
fig.  2,  a  crois-section  on  the  line  a  6  of 
fig.  1 1  and  fig.  3,  another  sectional  eleyation 
on  the  line  c  if  of  fig.  2.  A  is  the  outer 
case  of  the  burner ;  B,  the  internal,  or  air- 
tube.  C  C,  the  pipei  by  which  oil  is  con- 
Tcyed  from  the  reserrolr  to  the  interior  of 
the  burner.  D  is  the  wick-holder,  which  is 
nearly  stmiUr  to  the  wick-holders  of  com- 
mon hunps.  It  consists  of  a  tube  which 
dosely  endrelcs  the  air-tube,  and  has  at 
bottom  a  pngeeting  flange,  which  exactly 
fills  up  the  space  between  the  wick-hdder 
and  the  interior  drcnmferenoe  of  the  outer 
ease,  A.  The  wick  is  slipped  over  the  tube 
and  held  fast  by  two  (or  more)  springs,  e  e, 
which  rise  up  outside  of  the  wick  from  the 
bottom  flange  of  the  wick-holder.  FF,  is 
an  endlesa  chain  by  which  the  wick-holder 
is  raised  and  lowered,  and  which,  with  its 
immediate  appendages,  is  inclosed  in  a  box 
or  case,  6,  formed  on  one  side  of  the  outer 
tube,  A.  The  chain  Is  attached  by  a  pin  to 
the  bottom  flange  of  the  wick-holder,  and 
pawfs  at  top  over  a  grooved  pulley,  K.  H, 
is  a  toothed  pinion,  the  teeth  of  which  gear 
into  the  links  of  the  chain.  6',  U  the 
spindle  or  sxis  of  the  pinion,  H,  which 
spindle  is  proYided  with  a  stufling-box,  L,  and 
terminates  in  a  thumb-piece,  T.  The  stuff- 
ing-box, L,  is  formed  in  two  pieces,  1  and 

2,  the  outermost  of  which  (1)  screws  upon 
the  other  (2).  The  spindle  has  a  spigot 
formed  on  its  inner  end  (next  the  pinion, 
H),  which  fits  closely  into  the  interior  of 
the  pieee  2,  snd  is  backed  up  by  an  iron  or 
steel  washer, »,  At  the  opposite  end  the 
spindle  works  through  another  iron  or  steel 


washer,  to ;  and  in  the  space  between  the 
two  washers  there  is  a  spiral  spring,  S*, 
curled  round  the  spindle,  which  asalsta  fee 
keep  the  parts  in  a  state  of  exact  adjust- 
ment. As  the  spindle,  G*,  is  turned  by  tt« 
thumb-piece,  T,  one  way  or  other,  tlie  wkfc- 
holder,  with  the  wick,  is  cither  raised  or 
lowered  accordingly. 

The  spindle,  G',  together  with  iU  stuff- 
ing-box,  L,  and  other  appendages,  Is  gitea 
(partly  in  section)  in  fig.  3.  The  endieas 
chain  may  be  of  either  of  the  forms  repic- 
sented  in  figs.  4,  4«,  and  4*,  or  of  any  other 
suitable  form. 

In  lamps  where  common  oil  is  used,  it  is 
found  preferable  to  employ  much  talkr 
chimneys  than  when  the  finer  kinds  of  oils 
are  burnt ;  but  such  tali  chhnneya  are  open 
to  the  objection  of  being  commonly  vcfy 
liable  to  lose  their  perpendicnlarity,  and  to 
shake  in  their  bearings.  The  improved 
means  which  I  employ  to  steady  tlie  glaas 
are  represented  in  figs.  1  and  2,  and  partly 
before  described.  M  is  the  gallery  glass- 
holder,  an  external  deration  and  pUn  of 
which  are  given  separately  in  figa.  6  and  7. 
M^  is  the  outer  ring  of  the  gallery,  and  M^ 
an  inner  ring,  which,  however,  extends  only 
three-quarters  round  (one  quarter  being  cat 
away  to  make  room  for  the  case,  G,  before 
described) ,  and  closely  encircles  the  tliree- 
quarter  piece  of  solid  tubing,  which  extenda 
about  half  as  high  as  the  middle  of  the  ontcr 
case.  A,  of  the  burner.  N,  N,  N,  N,  are 
four  Tcrtical  springs  (the  number  may  be 
more  or  less,  according  to  the  sixe  of  the 
lamp),  which  are  inserted  and  held  fast  be- 
tween the  inner  ring,  M*,  of  the  gallery  and 
the  three-quarter  tubular  piece,  M'.  At 
top  these  springs  are  bent  orer  and  down- 
wards in  the  manner  shown.  N^,  N',  M*,  N^, 
are  four  caps,  which  project  from  the  toa 
rim  of  the  three-quarter  tubular  piece,  IP 
(being  cast  in  one  with  it)  over  the  topa  af 
the  springs,  N,  N,  N,  N,  and  serve  to  gnide 
the  glass  chimney  when  it  is  dropped  down 
over  the  springs,  so  aa  to  exclude  any  possi- 
bility of  its  slipping  between  the  springs  and 
the  piece,  M'.  The  tops  or  free  eada  of  the 
springs  occupy  points  in  a  drele  just  a  sBghl 
degree  larger  than  the  internal  diameter  of 
the  chimney,  and  therefore,  by  their  oat- 
ward  pressure,  they  keep  the  ghiss  eecmely 
in  its  place,  to  whatever  vibratory  inflaenos 
it  may  be  eiposed. 

2.  The  Stifened  Hailaw  CyMmdrieai  Wkh 
and  Wieke  qf  two  AUHu^ht. 
**  At  present,  all  hollow  wicks,  though  Of^^* 
nally  woven  circularly,  are  afterwards  flit- 
tened  for  sale,  and  when  required  to  be  assd 
the  change  of  shape  they  have  madeEgoneb 
and  the  softness  of  their  texture,  bsIds  it 
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diflteiilt  and  troubleiame  to  fix  them  to  their  I  first  form  a  string  or  strand  of  cotton, 
pUoaa  in  lamps.  To  i«mody  this  defect,  I  by  placing  side  by  side  a  number  of  threads 
prooeed  as  follows :—  of  twisted  cotton,  say  twenty  (which  number 


Rg.  3. 


Fig.  2. 


Fig.  1. 


Fig.  4. 
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nay  be  inenaied  or  diminished  a4!CordiDg  to  the  sice  of  wick  to  be  made),  and  past 

X  3 


4^6 


MAT535WATICAI.  ?JWQP?CAI.9. 


these  tbre^iclB  or  strands,  without  being 
twisted  together/throQgh  a  simping  siachiney 
by  which  a  single  thread  u  wound  spirally 
round  them,  in  order  to  hold  them  together, 
A  straud  so  formed  is  represented  in  fig.  13. 
Short  cylindrical  cases  of  paper  are  next 
formed  by  rollmg  strips  of  thin  paper  twice 
or  thrice  round  a  cylinder,  and  oementmg 
the  folds  together  by  gum  or  paste. 

A  number  of  these  paper  cases,  D,  D,  D, 
are  then  slipped  upon  a  roller  or  mandril  of 
the  description  represented  in  fig.  14 ;  racant 
grooyed  spaces,  /  /,  of  about  a  quarter  of  an 
inch,  being  left  between  erery  two  cases.  I 
next  gum  the  cases  all  over  on  the  outside, 
after  which  I  cover  the  entire  series  (without 
regard  to  the  meant  spaces  between  them) 
with  strands  of  the  gimped  cotton  of  tlie 
full  length  of  the  roller,  and  laid  side  by 
side,  pressing  them  against  the  gummed 
paper,  so  that  they  may  adhere  thereto.  I 
now  wind  a  gummed  thread  scTeral  times 
round  the  cotton  strands  at  the  parts  cor- 
responding  with  the  vacant  spaces,  /^  /%  be- 
tween each  pair  of  paper  cases.  As  soon 
as.  the  gummed  parts  have  become  dry,  I 
put  the  roller,  with  the  paper  eases  and 
threads  upon  it,  into  a  lathe,  and  by  apply, 
ing  a  kHifis  or  knives  at  the  pointi  corre- 
spending  with  the  centres  of  the  grooved 
spaces,  t  and  t\  I  sever  it  into  twice  as 
many  pieces  as  there  are  paper  cases,  each 
piece  forming  a  perfect  wick,  with  small 
portions  of  the  threads  projecting  beyond 
the  ends  of  the  paper.  A  view  of  one  of 
these  wicks  in  its  perfect  state  is  given  in 
fig.  15.  It  will  be  found  stiff  enough  to  be 
handled  freely  without  risk  of  being  injured 
in  sCape,  and  is  fitted  with  great  readiness 
to  lamps  when  required  for  use. 

Sometimes  I  stiffen  the  woven  wieks  of 
the  ordinary  manufacture  by  inserthig  into 
tbem  paper  cases  formed  as  aforesaid,  and 
gummed  on  the  outside;  or,  by  dipping 
them  (not  partially,  but  wholly)  In  wax,  or 
in  any  other  suitable  stiffening  matter. 

I  am  aware  that  flat  and  solid  round  wioks 
have  been  before  stiffened  throughout,  but 
hollow  cylmdrical  wicks,  such  as  those  re- 
quired for  Argand  lamps,  have  never,  to  the 
best  of  my  knowledge,  been  before  manu- 
fisctured  in  a  stiffened  state  ready  for  use. 

Flat  wieks  may  be  made  of  the  sane 
materials,  and  much  in  the  same  manner, 
as  the  hollow  eylfaidrical  wicks  before  de- 
scribed—that is  to  say,  by  attaching  strands 
of  the  gimped  cotton  on  to  both  sides  of  a 
flat  strip  of  gummed  paper.  Round  solid 
wicks  may  also  be  formed  by  attachmg 
strands  of  gimped  cotton,  side  by  side,  to  a 
solid  core  of  paper,  or  a  strong  thread  of 
any  fibrous  or  other  suitable  material. 


I  also  make  hollow  cyliudrical  wicks,  loliil 
round  iricksi  and  flat  mdkn,  of  two  altitudes ; 
that  is  to  say,  with  the  body  part  of  oas 
altitude,  and  a  small  portion  rising  ahon  It 
to  a  greater  altitude,  so  that  one  or  both 
parts  may  be  lighted,  aocordmg  as  a  weik 
or  strong  light  is  wanted.  The  higher  por- 
tion may  be  made  either  in  one  plees  with 
the  body  of  the  wick,  or  in  a  separate  piees, 
and  then  gummed  to  the  body,  as  represated 
in  the  side  elevation  and  plan  of  a  flat  wi^ 
given  in  figs.  16  and  17,  x  bong  the  body 
part,  and  y  the  part  of  greater  altitude.  Or, 
the  two  parts  may  be  quite  4etadied,  hst 
sued  in  combination  together,  for  the  par- 
pose  of  giving  a  weak  or  a  stvonf  li||l»  si 
raquired* 

hkum$  (in  respect  of  the  imfniiswuti 
belmw  described).  I  daim  tbe  Improied 
mode  or  means  of  raising  the  wiek-hoUsr  ia 
lamps,  as  before  described,  that  is  ts  ssj, 
in  so  £ar  as  regards  the  eomhinatfam  of  Ihs 
endless  chain  with  the  other  paiti,  er  ssj 
of  tliem  connected  therewith. 

I  claim  the  improved  mode  or  means  of 
steadying  the  glass  chimneys  of  lamps, 
before  Ascribed,  in  so  far  as  regards  the 
employment  of  the  broad  ring,  M',  sad 
the  three-quarter  piece,  M*«  as  solid  besr- 
ings  for  the  springs,  N,  N,  N,  N,  and  the 
employment  also  of  the  cape,  N^,  NS  KS 
N^,  to  cover  the  tops  of  the  springs. 

I  elaim  the  manuAuitufe  of  holtow  cjffis- 
drical  wieks  in  a  stiffened  atate,  resdyfor 
use,  as  before  described. 

I  claim  the  manufacture  of  §a$  lAkt  tad 
of  solid  round  wicks  stiffened  throoghost 
in  the  course  of  manufacture  by  any  ^  the 
modes  or  means  hebn  described. 

I  daim  the  making  wicks  of  two  altitudes. 
as  before  exemplified  and  described. 


MATHBMATICAL  PBROISICALS. 

(Contlnaed  fwrn  page  273.) 
XV.  ~  The  Palladium. 
Introduction, — Periodical  worb,  and 
even  others  of  a  htavier  species,  ixsat' 
times  become  notorious  from  totally  dif- 
ferent and  unexpected  causes;  and 
though  most  commonly  a  bold  ezprei- 
sion  of  opinions  contrary  to  the  cuntot, 
or  fashionable  cant  of  the  day,  is  tbe 
means  by  which  the  name  of  an  aothor'i 
work  becomes  inscribed  in  ^e  annah  of 
fame,  yet  there  are  not  wantfaig  in- 
stances where  ab$eemty,  defama^t^ 
ribaidryj  and  abutej  have  been  equtlif 
effective  in  procuring  this  distiuetisi- 
Were  particular  instances  required,  ^ 
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migbt,  in  support  of  the  former  position^ 
refer  to  the  **  Vestiges  or  Creation," 
Ward's*' Ideal/' and  the  *<  Nemesis  of 
Faith/'  as  memorable  instances  of  un- 
expected notoriety ;  but  wit^  respect  to 
the  latter  position,  we  know  of  no  works 
entitled  to  occuoy  a  plaoe  in  the  sam^ 
sentence  ¥dth  tne  earlier  numbers  of 
the  Palladium  especially,  unless  we  in- 
clude the  names  of  two  other  periodioals 
with  which  the  <*  author"  was  intimately 
Qonnected.  When  books,  therefore,  as 
well  as  men,  have  acq^uired  a  Rush-like 
reputation  for  dement,  they  demand  a 
pacing  notice ;  and  on  this  account,  as 
well  a«  for  the  '*  constant  rancour  and 
Qoane  vituperation  towards  Simpson  and 
his  friends,"  which  run  through  the  work, 
have  the  multifarious  contents  of  Uiis 
periodical  been  brought  under  notice,  in 
tbis  aeries  of  analyses.  £yil,  however^ 
is  seldom  unmixed  with  good,  and 
though  the  Palladium  be  almost  deyoid 
of  merit  in  itself,  yet  its  publication 
P'  together  with  the  prostitution  of  the 
Diary  to  the  purposes  of  personal  spleen 
ai|d  indecent  ribaldnr,]  gaye  rise  to  the 
two  meritorious  works  last  notioed,  the 
Math&natician  and  the  ''Exercises;" 
and,  perhaps,  thus  far,  and  indirectly  pro- 
ducuag  some  amount  of  ffood  [ ' '  that  good, 
however,  being  the  farthest  possible  from 
the  intention  or  desire  of  tpe  author  of 
the  PaiUuiifim.**'}  We  have  also  another 
reason  for  noticing  this  work  at  some 
length,  which  may  be  briefly  stated  as 
foUows.  In  describing  ''  Turner's  Ma- 
thematical Exercises  ^  (ante  pp.  269— 
272),  we  pointed  out  a  few  of  the  belli- 
oose  propensities  of  thi8/>otf^a/champion 
of  *'  art  and  science,"  and  recounted 
some  "  passages  of  arms"  which  reflected 
little  credit  on  his  boasted  prowess.  But 
as  we  were  then  almost  unac<juainted 
with  the  work  now  before  us,  which  may 
justly  be  said  to  constitute  Uie  maUriel 
of  his  grande  armA,  we  were  conse* 
quently  unable  to  a^ust  the  "balance  of 
power  between  Heath  and  his  adversa- 
ries so  accurately  as  could  be  desired ; 
and  as  it  m^ht  be  objected  that  his  cam- 
paigne  bad  been  described,  and  his 
"  eflSffies''  depicted  by  his  enemies,  we 
are  giad  to  have  been  afforded  the  oppor- 
tunity of  adding  a  few  tints  to  the  pic- 
ture, (through  the  kindness  and  exer- 
tions of  a  valued  friend,)  from  perhaps, 
the  only  compUte  copy  of  the  PaUadmm 
in  eadatenoe ;  and  of  allowing  this  **  very 


particular  vagabond"  (as  he  is  elsewhere 
designated),  to  speak  for  himself. 

Origin, — The  first  number  of  this 
periodical  was  published  in  November, 
1748,  under  the  title  of  "The  Palta- 
dkimt  or  Appendix  to  the  Ladies* 
Diairy^*  whicli,  upon  the  issuing  of  the 
second  number,  was  changed  to  that  of 
The  Genlfaman  «nd  Ladiei  Palladium. 
The  title  subsequently  underwent  various 
modifications  in  order  to  suit  particular 
oircumatances,  but  having  ultimi^ly 
adopted  that  of  The  British  Palladium^ 
it  continued  to  be  issued  under  this  de- 
signation until  its  discontinuance  in  1779. 
The  commencement  of  the  work  was 
announced  in  the  preface  to  the  Ladies* 
Diary  for  1749,  where  the  author  says, 
"  Havix^  extended  our  scheme  for  im-> 
proving  this  Diary,  we  are  obliged  to 
compose  a  Palladium  or  appendix  to  it, 
of  such  materials  as  are  connected  with, 
subservient  to,  and  fit  to  be  bound  up 
with  the  XiADiBs'  Dia&t."  He  winds  up 
his  announcement  by  oongratulating  the 
ladies  on  the  appearance  of  the  work, 
and  poetieaUy  exclaims :  — 

"  Hail,  happy  LAnusl  take  your  j*oy#  com* 

plete, 
Tour  JHary  and  your  lov'd  Palladium 

greet. 
No  tasteless  Art  degrades  your  lively  t&t7, 
Like  hand  and  glove,  so  diarmingly  they 

fit." 

To  which  he  afterwards  added  ;— 

"  Of  Truth  productive,  Science  to  extend, 
A  Fbe  to  Error,  and  the  Muse^e  .FWauf." 

In  the  preface  to  the  Palladium  itself 
we  are  informed  that  "  this  underuking 
is  at  the  Request  of  several  ingenious 
Contributors  to  the  Ladies"  Diary,  to 
rescue  Science  from  the  Dominion  of 
Ignorance  and  JError  (such  as  Afooii- 
wiee  and  Weather-wise)  and  to  establish 
it  upon  the  Throne  of  Reputation,  in  the 
Empire  of  Truth."  He  declares  his 
willingness  to  publish  as  often  as  the 
contributors  shall  signify  to  him  <'  their 
desire  of  having  a  New  Palladium  of 
Sciences  published.  In  which  we  shall 
retail  knowledge,  plurimum  in  minimo, 
a  great  deal  in  a  very  little  compass,  with 
a  variety  suitable  to  each  Reader's  taste 
and  judgment;"  and  concludes,  of 
eourse,  poeticaUly,  with  the  following 
"flourish  of  trumpets:" 
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«  Long  in  Tratk'g  canM  I  have  been  put  in  Tnut, 
And  to  defend  her  glorions  Empire  must. 
lATge  Troopf  of  Argnments  I  do  commend , 
To  guard  the  eoait  of  Art  and  Science  land ; 
A  pleasant  conntrf,  itretehing  far  awaj, 
WaahM  by  the  wa:yee  of  Emnlation'a  Sea : 
Loek'd  by  the  Land  of  Ignoranoe  and  Pride, 
Where  Ihineee,  Pedanis,  FooU^  and  Fttpe  reiide. 
Pallas  aboTO  had  learned  me  what  to  do,  \  «. 
And  now  together  I  my  foreei  draw. "        ''  '''^' 


Oriff. 


EdUor.'^'M.r.  Robert  Heath,  some- 
time  editor  of  the  Ladies*  Diary ^  author 
of  the  ''  Royal  Astronomer  and  Naviga- 
tor*" &c.  Considerable  obscurity  appears 
to  hang  over  the  propria  persona  of  this 
distinguished  individual.  His  name 
occurs  as  a  correspondent  to  both  depart- 
ments of  the  Ladies*  Diary  in  1737, 
and  in  1744  he  was  promoted  to  the 
editorship  as  deputy  to  Mrs.  Beighton, 
the  widow  of  Henry  Beighton,  Esq., 
F.R.S.,  the  previous  editor.  About  1748, 
he  adopts  tne  signature  **  Upnorensis,'* 
to  whicD  he  adhered  for  a  considerable 
time,  and  as  his  contributTons  to  the 
Diary  and  PaUadiUm  from  1746  to  1758 
inclusive  are  dated  from  '*Upnor  Castle,*' 
it  may  be  inferred  that  he  was  employed 
in  some  official  capacity  there,  though  of 
what  nature  it  does  not  now  appear  easy 
to  determine.  In  the  preface  to  Ley- 
bourn's  edition  of  the  Ladies*  Diary ^ 
he  is  stvled  a  "  Half-pay  Captain  of  In- 
valids,*' and  in  a  MS.  note  at  the  end  of 
the  Palladium  for  1779,  in  the  copy 
previously  alluded  to,  it  is  stated  that 
"  This  is  the  last  number  published,  the 
author.  Captain  Heath,  dying  in  the 
course  of  this  year;" — but  whether  he 
was  realh  '*  Captain  Robert  Heath,  of 
Upnor  dastle**  does  not  appear;  since 
upon  due  inquiry  ['*  nothing  is  known  of 
such  a  person  having  been  employed 
there,  and  all  the  official  documents  of 
the  period  have  long  since  been  deposited 
with  the  Board  of  Odnance  in  the  Tower 
of  London."]  He,  however,  calls  him- 
self "A  Military  Officer,"  "An  Officer  of 
Invalids,"  and  was  '*  known  about  Town 
as  Captain  Heath,**  *•  Deputy  Author 
of  the  Ladies*  Diary,"  •«  Critic  Anser," 
"Inspector  General,"  and  one  of  the 
writers  in  the  Town  and  Country  Maga- 
zine, The  last  was  a  monthly  periodical 
["  which  dabbled  in  mathematics,  poetry, 
and  scurrility  still  worse,  if  possible,  than 
the  Pulladimn.  It  is  of  so  indecent  a 
character  (says  an  able   authority  on 


BattU  mth  the  Boasters.^nt  Rditob." 

these  matters,  whose  opinion  so  (UDy 
accords  with  our  own  that  we  senile  not 
to  quote  the  extract  entire,)  that  I  par- 
ticularly beg  of  those  purists  of  the  pre- 
sent day,  who  disclaim  against  the  grow- 
ing depravity  of  the  age,  to  look  tliroagh 
a  single  volume  of  the  l^non  and  Gnm- 
try  Magazine,  and  point  out  amongst 
the  very  worst  writers  of  the  present 
century,  taken  altogether,  so  much  of 
gross  and  corrupt  writing  as  can  be  fur- 
nished from  a  single  number  of  that 
work.  He  will  have  a  hard  task  who 
shall  undertake  it.  There  was  even  yet 
a  worse  than  this ;  and  with  this  worm 
was  Heath  also  connected — TAelZai- 
bler's  Magazine — a  work  of  which  die 
greatest  aim  was  to  avoid  a  single  pas- 
sage which  did  not  convey  an  indeoent 
inuendo  at  the  least !  As  to  the  aeandal 
respecting  persons  in  every  condition  of 
life,  it  far  exceeded  the  most  gross  that 
has  ever  appeared  in  the  i^tiriet  or 
Paul  Pry:*}  With  very  slight  modi- 
fications, the  whole  of  the  preeeding 
remarks  immediately  apply  to  tne  Palta* 
dium.  Indeed,  througnout  the  whole  of 
the  work  be  ["  appears  to  have  been  in 
a  state  of  ieud  wherever  he  went,  or 
with  whomsoever  he  eame  in  contact 
He  constantly  is  in  '  hot  water*  at  Bo- 
Chester;  and  several  of  the  numbers  of 
the  Palladium  contain  not  only  the  motf 
offensive  and  dastardly  attacks  upon  the 
Corporation,  but  even  upon  the  wives 
and  daughters  of  ita  citisensi  Vnlgir 
terms  alone  can  adequately  express  a 
certain  vulgar  class  of  persons  and  quali- 
ties, and  I  think  that  the  accoant  here 
given"  will  fully  warrant  us  in  affirmhv 
that  his  true  character  "ean  only  be 
adequately  expressed  by  calling  Robert 
Heath    an    *  Irbsdbsmjlbi.b     •••**- 

Cofi^Mto.— To  attempt  a  full  deterip- 
tion  of  the  eontenta  of  this  work  wonM 
almost  be  a  hopeless  task.  No  deinlte 
plan  appears  to  have  been  firffcmed  by 
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tbe  editor  in  ite  compilation,  unless  it  be 
the  Tery  general  one  of  collecting  toge- 
ther a  ikrge.massof  heterogeneous  mate- 
rials with  scarcely  any  regard  to  Quality 
or  arrangement.  The  more  usual  con- 
tents, howcYer,  are  Enigmas,  Paradoxes, 
Qoeries  and  Answers,  Mathematical 
Questions  and  Solutions,  Orisinal  and 
Selected  Fispers  on  Various  Subjects,  and 
a  series  of  Astronomical  Tables,  entitled 
a  '*  Royal  Diary  or  Ephemeris." 

The  eniffmas  and  their  answers,  gene- 
rally speaking,  are  of  a  Tery  indifferent 
character,  and,  in  consequence  of  the 
pointed  allusions  and  gross  insinuations 
of  some,  and  the  barefaced  impurity  of 
others,  demand  the  strongest  condemna- 
tion :  nor  are  the  queries  and  paradoxes, 
as  will  be  seen  hereafter,  of  a  much 
better  description.  Indeed,  it  seems 
somewhat  anomalous  that  such  a  work 
should  have  been  establbhed  ''  for  the 
especial  ui9  and  delight  of  the  fair  sex  ;*' 
and  even  more  so,  that  when  established, 
it  should  have  been  enabled  to  maintain 
its  existence  for  a  period  of  thirty  years. 

Among  the  more  prominent  of  the 
papers,  may  be  noticed  **  An  Account  of 
the  Ecclesiastical  and  Civil  Kalendar ;  *' 
''The  Moral  Euclid,"  a  strange  attempt 
to  give  mathematical  demonstratione  to 
moral  maxims;  **  Moral  Observations ;  '* 
''Proposals  for  Buflding  Lazy  Hospi- 
tab,  by  the  Inspector  General;"  '*0f 
the  Jewish  Year;"  "Philosophy  of 
Manners;"  "Use  and  Abuse  of  His- 
tory ;"  "  A  Dialogue  between  Stationers' 
and  Surgeons*  Halls ; "  "  The  Perpetual 
Diary ; "  "  Roster  General  for  detaching 
Regiments ; "  "A  Plan  of  the  Military 
Art,  according  to  Modem  Improve- 
ments," dedicated  to  Lord  Ligonier; 
"On  the  Wisdom  of  God  in  his  Works ;" 
"  Newton's  Chronology ; "  "  The  Errors 
of  Kennedy's  Chronology ;"  "  Longitude 
Ode,''  an  attack  on  Mr.  Mitchell  and 
Dr.  Bfaskelyne ; "  "  Select  Maxims  and 
Observations ; "  "  On  the  ad?antagea  of 
Enemies; "  "  Chronicle  of  RemariLable 
Events;"  "Grammar  of  the  French 
Language;''  "Lists  of  the  Origin  of 
Customs,  &c.  i"  "  Rules  for  the  forma- 
tion of  the  Palladium  Society;"  "De- 
scription of  the  Palladium  Button,  to  be 
worn  by  the  Contributors;"  "  Intro- 
duction to  Geography;"  ''Moral  Ob- 
servations for  Schools  and  Academies;" 
&c.,  &c  The  mathematical  papers  con- 
tain—"A  Method  to  find  a  Planet's 


Place  in  the  Orbit,  from  having  the 
mean  Anomaly  given;"  "Theory  of  the 
Moon's  Motion  ; "  "  On  Eclipses  ;  " 
"  Analytical  Expressions  for  a  Planet  or 
a  Comet's  Orbit ; "  "  The  readiest  Me- 
thod of  finding  the  Eccentric  Arom  the 
mean  Anomaly  in  any  Orbit;"  "Uni- 
versal and  Easy  Solution  of  the  Keple- 
nan  Problem;"  "A  Full,  Complete, 
and  True  Answer  to  an  Astronomical 
Question;"  "On  the  Longitude,  by  a 
Sea  Officer  of  the  first  rank;"  "To 
find  the  Lonffitude  at  Sea;"  "A  New 
Method  of  Longitude ; "  "  Remarkable 
Properties  of  Numbers ;"  "  A  Mechani- 
cal and  Universal  Rule  of  Proportion, 
by  the  Palladium  Author;"  "A  Proof, 
to  the  Commissioners  of  Longitude,  of 
the  Defects  of  Mr.  Mitchell's  Rulf." 
&o.,  &c.  Most  of  the  above  papers  are 
of  the  most  worthless  character,  and 
appear  to  have  been  introduced  for  the 
purpose  of  affording  an  opportunity  to 
asperse  the  characters  of  Messrs.  Lyons, 
Dunthorne,  Irwin,  Harrison,  Whiston, 
Ditton,  Kennedy,  Maskelyne,  Mitchell, 
and  others ;  upon  whom  the  editor  and 
his  correspondents  well  nigh  exhaust  the 
English  language  of  iu  most  abusive  and 
insulting  epithets.  What  were  the  pri- 
mary motives  which  caused  Heath  to 
manifest  such  bitter  animosity  towards 
Simpson,  Rollinson,  and  Turner,  can 
scarcely  now  be  determined.  It  has 
been  conjectured,  with  much  probability, 
that  as  f"  Simpson  was  appointed  to  the 
R.  M.  Academy  in  1743,  and  as  it  waa 
just  then  that  Heath  commenced  his 
violent  attacks,  it  is  therefore  probable 
that  he  was  a  candidate  for  the  appoint- 
ment; and  many  of  the  earlier  attacks 
upon  Simpson  almost  enforce  upon  one's 
mind  the  existence  of  some  such  cause 
as  this  operating  upon  a  vain  and  violent 
man.  In  fact,  some  of  them  are  scarcely 
compatible  with  any  other  hypothesis."] 
Be  tnis  as  it  may,  his  rancour  makes  its 
appearance  in  the  first  number  of  the 
work ;  nor  did  he  cease  to  traduce  Simp- 
son's memory  to  the  end  of  his  own 
career.  On  page  1 1 ,  Simpson  is  accused 
of  having  in  his  Fluxions  followed  "  De 
Moivre  and  some  of  the  foreigners," 
respecting  the  slowest  increase  of  Azi- 
muth ;  and  in  the  same  page,  he  is  said 
to  be  "  wrong  in  the  transformation  of 
a  fluxion ;"  but  '*  this  is  observed  rather 
as  the  author's  want  of  care  than  of 
judgment."  The  editor,  however,  kindfy 
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adds,  **  We  tikkU  coodnue  to  obsierv^ 
other  mis  takes,  Iq  hopet  of  being  in- 
formed at  anytime  of  our  own— truth 
being  our  principal  aim/'  In  1750,  the 
Prise  Question  is  answered  by  '*  Mr. 
Nehemiah  JVaudbe,  F.R.S.,"  obviously 
in  allusion  to  Simpson'e  title,  since 
Heath,  for  distinction's  sake,  signs  him- 
self "  Mr.  Heath,  non  F.R.S."  On 
page  47  an  adyertisement  appears,  de- 
claring that,  ''for  the  benefit  of  this 
nation,  soon  will  be  published.  The  In* 
8PECT0R  General,"  in  which  '^iirst, 
we  shall  begin  with  an  Oration  on  the 
Abuser  and  Corruptions  of  Endowed 
Schools,  whereby  the  British  Youth  are 
greatly  prejudiced  in  their  Education^ 
Morcds,  &c.  ;*'  and  on  page  63,  among 
the  ''books  to  be  published,"  is  found, 
"  An  Incomparable  Treatise  of  Fluxions ^ 
by  T.  S.,  F.R.S.,  an  Incomparable 
Author."  The  Palladium  for  1751 
contains  an  absurd  prescription  how  to 
form  "a  modern  mathematician,**  among 
the  ingredients  for  which  are,  ''six  of 
Heath's  Loearithmioal  exponential  Equa- 
tions ;  all  De  Moirre^s,  Muller's  and 
Simpson's  Disputes,  with  his  late  whole 
Doctrine  and  Apnlication  of  Fluxions : '' 
the  directions  fully  carried  out,  are  said 
to  cause  any  "  intended  artist "  instantly 
"  to  become  a  famous  mathematician, 
fit  to  be  made  professor  of  geometry, 
astronomy,  algebra,  fluxions,  gunnery, 
and  fortification.** 

The  application  of  this  extraordinary 
tirade  to  Simpson  and  his  friends  is  made 
by  Heath  himself,  in  one  of  his  letters 
to  the  Daily  Gazetteer,  see  ante,  p. 
269-272.  At  pages  52-3,  he  falls  foul 
of  De  Moivre's  and  Simpson's  Annui- 
ties, &c. ;  and,  amongst  the  "  Improve- 
ments in  Titles,"  p.  63,  a  suggestion  is 
made  that  Simpson  should  change  his  to 
"  The  Efiect  defined  for  the  Cause ;  or, 
Magnitude  for  the  Motion,  in  the  doc- 
trine and  Application  of  Fluxions.**  In 
1 752,  the  27th  querv  asks,  "  What  is  the 
reason  that  a  late  usetiil  production^  begot 
by  a  F.R.S.,  christened  by  the  name  of 
Mathematical  Exsreises,  and  nursed  by 
an  Apple-monger,  should  come  to  an 
untimely  end,  after  six  months."  The 
answer  m  the  followinff  number,  how- 
ever, b  such  as  to  imply  that  the  work 
was  not  so  dead  as  the  author  of  the 
Palladium  could  desire ;  it  is  as  follows : 
— "  Promising  geniuses  are  observed  to 
be  soon  cut  ofi,'^  and  it  "  is  as  infillihly 


dead  (to  sense  and  reason)  as  Br.  Dove's 
honeJVobbs,  that  was  flayed  alive.*'  ?ag« 
34  contains  another  attack  on  the  An* 
unities,  and  in  the  list  of  "  books  to  be 
published,"  is  the  "  Mathematical  Dun- 
ciad,  containing  an  Account  of  mere 
Mathematicians ; "  whilst,  for  "  Im* 
provements  in  Titles/*  we  have  "  Libds 
and  Malignant  Exercisea  for  Maths- 
maticalj**  and  "  A  Falae  Definition  u)- 
pHed  to  a  New  Method  of  Fluxlona,  by 
F.E.S." 

The  Palladium  for  1753  makes  a 
sneering  inquiry  respecting  Mr.  Lan- 
den's  mistakes  and  his  sifiiiature,  "  Wal- 
toniensis**  (query  41  ?)  tne  answer  states 
that  his  "godfather  was  Upnorensis, 
who  first  adopted  him  his  son,''  and  that 
"his  reproaching  Mr.  Emerson,  Mr. 
Heaih,  &c.,  is  from  his  bias  more  than 
sagacity.*'  Mr.  Landen*8  application  of 
the  terms  "  Critic  Anser,"  it  seems  were 
neither  forgotten  nor  forgiyen  ;  for  at  a 
much  later  period,  Heath  rejects  a  ques- 
tion proposed  by  Mr.  Kilwin,  because 
"  our  plan  is  not  to  insert  questions  con- 
cerning Series  or  Fhunonal  Equa- 
tions!** Pages  61-2  contain  a  request 
that  the  "  eontributors  and  public  "  will 
"excuse  the  errors  and  aosurdities  in 
this  year's  Ladies*  Diary,  w^  not  being 
allowed  the  correction  of  the  proof  sheets 
for  dark  reasons ;"  and  also  the  attempt 
to  obtain  possession  of  the  letters  in- 
tended for  the  Diary.  The  "  dark  rea- 
sons** are  nowhere  explained,  but  they 
may  easily  be  gathered  from  the  pre- 
ceding observations.  Simpson  was  now 
appointed  editor  of  the  Diary,  and  Heath 
"  being  firm  in  the  widow's  cause,  while 
the  mercenary  seek  to  oppress,**  had  his 
revenge  by  desiring  "the  contributors 
to  excuse  Mr.  Lundy  Leatherhcad  and 
bis  partner,  Mrs.  Clackil,mn  and  card 
cutters,  and  four  ears,  tor  mangling 
their  schemes  and  reputation  for  one 
year  only." 

The  preface  for  1754  makes  a  dash  at 
"  the  other  Diary**  ( C^entleman's),  but 
from  the  very  few,  and,  comparatively 
speaking,  wM  remarks  concerning  that 
work,  one  is  led  to  infer  he  did  not  dare 
to  ofier  anv  violent  attacks  OQ  either  the 
editors  or  their  correspondents,  or,  which 
perhaps  is  more  likely,  there  did  not 
exist  any  inciting  cause  for  rabid  animo- 
sity. The  first  enigma  Is  in  the  form  of 
a  "  Pastoral  Dialogue,  between  Amanda 
and  Lucbda,  lamenting  the  hard  fats  of 
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|i  h^Tp  not  Jong  mgo  the  Dahling  of 
I3)e  Fair  Sax;^  this  and  the  next  are 
hy  "  Upnorensisy"  and  contain  a  true 
Jeremiad  on  the  loss  of  the  Diary;  in- 
deed, nearlj  all  the  rest  of  this  vear*« 
compositions  are  melancholy  solos  m  the 
same  flat  ker.  On  page  d4,  George 
Brown,  of  Oxford,  finds  fault  with  a 
solution  in  the  ''Mathematical  Exer- 
cises,** because  "a  general  is  deduced 
from  a  partiadar  soludon/*  He  styles 
Turner  *'  a  low-life  animal,  who  is  not 
capable  of  hurting  anybody  but  with  his 
icmgue;"  and,  as  might  be  expected, 
Simpson  also  comes  in  for  a  share  of  the 
following  "advertisement." 

'*  Ib  Coniindriim-coart,    London,  gold 

Slates  are  completely  fitted  to  the  rough  of 
Jie  month*  so  as  to  preveat  spealting  through 
the  nose,  whether  from  a  natural  or  **♦*- 
**•*  defect  of  the  speaker,  either  of  short 
dnration  or  long  continuance.    By 

"  Tom  Stiff,  1  Q-^t^^  „ 

"  Toby  SrairmiR,  |  OP«*tonf 
In  the  Ladies*  Chronologer  for  this 
year,  he  informs  the  public  that,  *<in 
eonsequenee  of  ill-treatment,"  he  "  de- 
dined  writing  the  Diary  {Ladies*)  any 
longer,**  but  will  publish  the  ChroHolo» 
ger  ''fo  make  amends.**  Its  contents 
•re  of  a  similar  character  to  the  Pallas 
dium,  the  Jeremiads  included ;  but  the 
46th  query  asks,  "  if  the  author  of  the 
PaUadiumy  and  late  author  of  the  La- 
dies' Diary f  is  a  person  of  '  no  science 
or  geniusj  and  yet  was  so  near  ruining 
the  Diary" ..."  what  may  the  danger 
not  be  from  those  three  surprising  ge- 
nnues,  Miss  Umbra  Billingggatef  Aman- 
uensis ;  Thomas  Opacus,  Projector ; 
Monochis,  Luminary;  besides  others, 
learning  to  spell ;  one  of  which,  and  his 
works,  we  are  told,  *  are  known  to  the 
greatest  mathematicians  of  Europe  P*'* 
Towards  the  close  of  the  number,  Simp- 
son, Turner,  and  others  are  pointed  out 
by  name  as  "reptiles  of  earth;"  and 
"The  History  of  one  Rollison,  bom 
and  bred  up  at  Sheffield,'*  is  deferred. 
The  deficiencies  of  the  Diary  form  the 
**  burden  of  his  song  in  the  title-page  of 
the  next  Paliadium,  and  Simpson's 
Fluxions  are  again  condemned  in  the 
prefece.  On  page  14,  Mr.  William 
swift  adyises  '*  Amanda  in  Smart,  with 
her  Diary  to  part*' — to 

"  Take  some  good  §^n,  and  let  them 
lan^h  tiiat  win, 
Such  DIarian  trifles  t'  oppose  ;** 


whilst  ''Eliaaheth  Canning,  in  the  cha- 
racter pf  Diaria  turned  gypsey,  op  her 
being  ravished,**  declares  that 

"  Diarim,  rarUhcd  of  her  store, 
Tramps  now,  Jew-ttke,  from  door  to 
door." 
Further  on  in  the  number,  we  find  a 
"  Dialogue,  by  Tom  Tickle,  of  Prickle 
Hall,  in  the  County  of  Quickset,"  in 
which  Surgeons'  Hall  exclaims — 

"  Bid  Tuniflr,  ignorant  derider, 
Mmd  how  to  brew  his  master's  cider. 
Simpson  to  Bosworth  bid  repair, 
There  weave  his  cobwebs  in  the  air ; 
There  propagate  fictitious  lies, 
And  calculate  nativities." 
On  the  next  page  we  find  an  "Epitaph" 
for  the  Diary  (rather  premature,  the 
present  editor  would  say),  and  an  **  ad- 
vertisement against  suppressing  what  is 
useful,  and  seizing  another's  property,** 
concludes  his  doings  for  (his  year.  jOuring 
the  next  two  years,  we  have  well  nigh  a 
cessation  of  hostilities.  In  the  preface 
for  1756,  some  **  unfair  practices,**,  hj 
"  persons  who  are  only  pretended  friends 
to  the  proprietor  of  the  Ladies*  Diary,** 
are  hinted  at,  and  the  **/oc<**  of  the 
work  *^  being  sunk,**  is  stated  in  an 
inquiry  respecting  the  **  Famous  Au- 
thor.'^  Some  obscene  verses,  entitled 
**  Copsolation,  by  a  Simpsonian,^  are 
found  in  the  Palladium  for  1757)  and  a 
set  of  •*  New  Frontispiece  Verses,  iTor 
the  Ladies*  Diary,*'  and  **  A  New  and 
Important  Problem,  by  a  Simpsoruan,** 
occur  on  page  46.  Tliese  verses  were 
composed  to  ridicule  questions  406, 412, 
413  of  the  Diary,  and,  though  sufficiently 
absurd,  might  have  been  overlooked  had 
not  the  author  on  the  next  page  unblush- 
ingly  inquired,  "Why  the  author  of 
the  Diary  wears  horns?"  Query  84 
asks,  "Whether  Mr,  Simpson* s  late 
pretty  book,  entitled,  Miscellaneous  - 
Tracts  on  some  Curious  and  Interest' 
ing  Subjects,  is  not  like  a  tinder-box  or 
a  dark  lanthomt"  and  query  85  in- 
quires, "  Which  is  the  most  ingenious 
and  reputable  profession,  a  Fortune- 
teller,  Almanac-maker,  Haberdasher  of 
Mathematical  Problems,  or  Mrs.  Phil- 
lips* s  trade,  in  Half  moon- street,  near 
the  Strand?"  The  answer,  bj  Mr. 
Brown,  to  the  first  of  these  queries,  in 
the  next  Palladium,  merely  ridicules 
the  "  Tracts ;"  but  the  "  Archbishop  rf 
Toledo,**  in  his  answer  to  ths  second 
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qnerjT,  after  stating  that ''  a  Haberdasher 
of  ConundrttfM  and  Mathematical  Prob- 
kwUy  diBingenuously  disowns  his  per- 
foimanoes  in  the  Ladies^  Diary^  from 
an  apprehension  of  being  exposed  by  the 
critke  and  men  of  judgment,'*  makes  a 
comparison  between  Atm  (i9imp«o»)  and 
llrs.  Phillips,  of  so  obscene  a  character 
as  to  be  unfit  for  publication  here.  Query 
69  states  that  <'  Common  Sbhss  (in  the 

genuine  acceptation)  is  little  understood 
J  mere  mathematieianSy  WooiwicheH' 
ste,  Birchoverensis,  Laudeniane^  Simp- 
somanst  Marmaduke  Hogsons,  jfc, 
being  chiefly  the  talent  of  Philosophers, 
and  not  of  the  vulgar,"  And  on  page 
49,  tbe  *^ Diary  author"  is  again  re- 
minded of  his  *<  home,"  whilst  the  next 
p^ie  charges  him  with  dishonesty  in 
seising   the  Diary  '*from  tbe  widow 

Sroprietor,"  and  also  likens  him  to  '*a 
>K/c&  boat  of  two  oarSf  with  a  couple  of 
logs  towing  astern."  In  1760,  we  are 
told,  it  was  by  Mrs.  Beighton's  "  sprightly 
talents  and  solid  judgment,  that  the  La- 
dies* Diary  once  flourish^  with  imrt- 
vaUed  reputation ; "  and  in  the  following 
number,  query  127  proposes  that  ''a 
gingerbread  bridge,  of  eleven  separste 
arches,  is  to  be  built  against  the  next 
hom-fiur,  near  fFoolwichf  for  the  enter- 
tainment of  the  curious:  required  of 
Mr.  T.  S.,  F.R.S.,  usurper  sjid principal 
compiler  of  the  Ladies*  Diary,  the  exact 
dimensions  and  form  of  the  arches." . .  • 
In  ibis  number  occurs  "The  Humble 
Petition  of  Least  to  Little,"  which 
"  humbly  shewith  that  your  petitioner, 
Least,  is  in  danger  of  being  superseded 
in  his  promotion  by  Lessest,  as  JLess  has 
been  superseded  by  Luser,  for  several 
years  last  past;  though  it  does  not  a/psar 
that  ever  the  said  Leas  forfeited  bis  duty, 
so  as  to  deserve  the  said  Lesser  to  be 
put  over  his  head" . . .  And  further  on, 
we  find  a  proposal  for  the  publication  of 
an  ''Original  Ladies' Diary,"  and  also 
a  notice  to  correspondents,  stating  that 
"  the  Palladium  author  is  present  pro- 
prietor of  the  original  Ladies*  Diary 
since  the  decease  of  the  late  Mrs.  Elisa- 
beth Beighton." 

In  1762  the  purport  of  the  petition, 
and  the  claim  respecting  the  Diary  are 
exphuned:— i?o/Ztfwaii,  "the  Lessest," 
Is  promoted  to  the  editorship  of  the 
Ladies*  Diary,  on  Simpson's  ("  the 
Lesser' s**)  decease,  over  the  head  of 
Heath,  "the  Less."    On  page  19,  he 


deplorlngly  relates  that   the    *^  Dimry 
(some  time  usurped  by  Mr.  Simpsom^ 
lately  deceased)  is  now  ravished  from  as 
and  done  by  other  hands,  and  not  by  the 
friends  and  heirs  of  the  late  ingenious 
Mrs.  Beighton,  deceased ; "  and  fiirther 
on,  after  repeating  the  same  "  doleful 
ditty,"  he  despairs  of  repubUshing  die 
Ladies*  Diary  enigmas  and  questiona  ss 
he  had  announced,  and  proposes  to  the 
eight  subscribers  to  supply  them  ufitk 
copies  of  his  "Boy at  Astronomer**  in- 
stead, upon  etch  paying  2s.  6d«  extra 
for  a  sewed,  and  5s.  extra  for  a  bound 
copy,  rather  than  "  return  their  half- 
guineeu  I "  Next  year  his  correspondent, 
Mr.  6.  Brown,  of  Oxford,  fdls  foul  of 
Simpson's  Fluxions,  and  "  the  Diary, 
as  conducted  by  him,"  though  die  editor 
himself  allows,  for  the  Jirst  time,  per- 
haps, p.  46,  a  legitimate  reference  to 
Simpson's  work.    In  1765,  four  jean 
after  Simpson's  death,  and  fifteen  ^fker 
the  charges  were  made.  Heath  volunteers 
a  reply  to  "  a  vulgar  error  fallaeioasly 
propiagated  for  bye  ends,  bjr  certain  ner- 
sons  (since  the  year  1754,  inclusivej,  of 
the  Palladium  author  having  wyustbf 
taken  the  Diary  correspondents*  bkst 
THiROS    to  insert   in   the  PaUadhan^ 
during  his  compilation  of  the  Ladies' 
Diary  from  1744  to  1753,   inclusivei 
for  his  late  worthy  friend  Mrs.  Beighton, 
the  widow  proprietor  "  and  endeavoors 
to  clear  himself  from  the  imputation  by 
asserting,  with  all  the  coolness  imagina- 
ble, that  "  tbe  contrary  to  which  hence 
ai>pears,"  since    "better  enigwtas  wood 
pieces  of  poetry  are  insertra  in   the 
Ladies*  Diary  by  the  Palladium  author 
than  are  inserted  since  his  tiwte  of  casm^ 
piling  it !  "    He  then  charges  the  editor 
of  the  Diarv  with  introducing  "awkward 
and  difficult  mathematical  ouesdons,  of 
little  use  and  invention,  and  low  subjects 
void  of  taste  and  humour,  and  even  of 
common  sense  and  spelling:"  says  "the 
work  is  now  sunk  "  and  "  disgraeed  bj 
a  clumsy  wood-cut  figure  of  a  Uufy  on 
the  Diary  frontispieoe : — that  some  of 
the  Diaries,  since  tne  Pedladium  aathor'a 
time   of  compiling   them,  have  been 
printed  on  no  better  than  ballad-paper;** 
and,  as  he  warms  with  his  subjectt  he 
anon  becomes  po«^tca^  declaring  that 

"  The  Ladies*  Diary,  ones  well  known  te 
Fame, 
Now  easts  dishonour    on  tbe  lady's 

name!" 
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The  charge  of  ''introducing  things 
^▼ing  offence'*  is  next  taken  up,  but 
instead  of  making  any  apologj,  he  un- 
bluahingly  declaret,  '*  that  every  Diary 
or  Almanack,  before  it  can  be  published, 
DDuat  be  lioenaed  by  his  Grace  of  Can- 
terbury^ the  Buhop  of  London^  or  their 
Chapiaingy  according  to  a  ^rant  from 
the  Crown  to  the  Stationers'  Company. 
Therefore,  no  blame  can  fall  upon  any 
Diary  author^  or  compiler y  nor  yet  on  the 
Company  of  Stationers,  for  what  is 
Ikemed  to  be  printed  as  aforesaid!** 
In  the  same  "  Apology"  he  sneers  at  the 
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notion  of  "  a  mere  mathematician  ** 
(Simpson)  being  considered  able  to 
''  furnish  materials  of  fit  entertainment 
for  ladies  and  the  general  reader ;"  and 
after  dealing  the  treasurer  of  the  Sta- 
tioners'  Company  a  back-handed  stroke 
for  taking  **  the  Ladie^  Diary  copy 
from  Mrs.  fieighton's  compiler,*'  and 
giving  *'  it  to  his  namesake  of  Woolwich 
Academy,  without  giving  the  Palladium 
author,  or  former  compiler,  a  reason  for 
so  doine,"  he  again  becomes  poetical^ 
and  depToringly  exclaims : — 


"  O  grief  of  grieft  I  thou  shade  of  Tipper  mourn, 
Diuia  doats,  in  loyk  at  sixty-one; 
Her  reason  gone,  appears  a  stupid  log, 
Dreands  of  her  coach,  though  not  worth  half  a  hog. 
Barbers,  weavers,  gardeners,  all  conspire, 
And  epith'laminms  sing  as  dirges  dire ! 

O  shade  of  Tipper,  shade  of  Beighton  come. 
And  save  your  darling  from  oblivion's  womb  1" 


During  the  next  two  years  the  shade  of 
Simpson  is  suffered  to  rest  in  peace,  if 
we  accept  an  insinuation  that  **  the  tables 
(astronomical)  said  to  be  had  from  Mr. 
Simpson,  of  Woolwich,  Simpson  had, 
doubtless,  from  Dr.  Bradley,  to  examine 
before  his  observations  were  completed," 
but,  in  1768,  the  attacks  are  renewed 
with  increased  vigour.  In  the  preface 
he  congratulates  the  Palladium  on  hav- 
ing attained  to  its  "  twentieth  number 
.  .  .  notwithstanding  the  discourage- 
ment and  opposition  it  has  met  with  from 
the  several  pretenders  to  science/*  He 
observes  to  his  correspondents  **  that 
their  compositions  sent  elsewhere  are 
more  to  the  purpose,  or  more  elegant 
and  useful,"  and  wonders  at  them  "  for 
sending  us  queries  and  matters  they  seed 
elsewhere;  making  alliances  with  dis- 
tributors and  compilers  of  other  produc- 
tions, who  have  imposed  on  them.*' 
Further  (on  page  69),  he  ridicules  *'  the 
wits  and  Philomaths ;"  insinuates  the  pil- 
fering of  his  proof  sheets;  relates  a 
story  of  his  own  '*  cleverness,"  with  as 
much  apparent  simplicity  as  Bush  did 
that  of  "Dick,  Joe,  and  the  lawyer;" 
and,  lastly,  winds  up  by  the  means  hj 
which  a  trickster  ''  gained  his  cause 
■gainst  men  of  honour  and  reputation 
.  •  .  Yet  this  scoundreCs  iniquity, 
with  his  meanness  and  malice,  has  been 
covered  over  by  plausible  pretences,  and 


the  help  of  a  worthy  lawyer  and  pious 
advocate,  and  himself  promoted,  by  his 
servility,  to  an  ample  benefit  under  the 
Government,  without  gentleman* s  ac- 
complishments or  equsd  abilities."  In 
succeeding  Palladiums  he  takes  occasion 
to  abuse  the  Board  of  Longitude,  Dr. 
Maskelyne,  Mr.  Mitchell,  "  who,"  he 
says,  "  has  never  appeared  much  of  an 
author  since  Simpson's  death,  till  he 
fell  in  with  his  other  friend,  le  Docteur^** 
Dr.  Hutton,  Mr.  Ferguson,  and  several 
other  *^  watch  joiners,  iUiteraU  pedants^ 
charity-school  teachers,  and  the  workers 
in  brass  and  steel;"  he  also  inserted  a 
gazette  in  French,  containing  "  Promo- 
tions dans  les  Regions  de  la  Lune,*'  in 
which  the  same  and  other  personajges  are 
represented  as  holding  offices  in  the 
lunar  regions,  too  gross  and  disgusting 
for  the  £nglish  language  to  express. 
He  seems  to  have  allowed  Dr.  Hutton, 
personally,  to  escape  with  merely  a  rebus 
expressive  of  his  "  being  in  favour  with 
the  ladies  ;*'  and  somewhat  curiously  en- 
deavours to  depreciate  the  character  of 
Dr.  Bradley  by  insinuating  that  he  *<  was 
assisted  by  Simpson  of  Woolwich^  his 
neighbour:**  though  he  had  previously 
stated  that  Simpson  had  pilfered  '*  the 
tables  said  to  be  his**  from  Bradley  I 
On  the  appearance  of  Burrow*s  Lady*s 
and  Gentleman* s  Diary,  one  of  the 
correspondents  to  the  PaUadium  ftii^ 
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fault  with  Barrow  for  patting  "  the  cart 
before  the  horse**  in  the  tide;  he  ipeaks 
yery  disparagingly  of  the  work  itself; 
calls  the  geometrical  problems  and  con- 
structions "trifling,'*  and  thinks  ''no- 
thhig  at  all"  of  the  "set  of  questions.*' 
In  1778,  the  "  Paliadium  author,'*  again 
enumerates  the  "elements**  necessary  to 
form  "  a  real  mathematician/*  and  re- 
marks that "  a'handred  dosen  of  v§rn^ 
Jierg,  phUomathif  and  dogmatists,  will 
not  make  one  real  poet»  mathematician, 
or  philosoper,  respectively  .... 
which  in  one  age,  are  like  the  Rara  Avis 
in  Terris,  niffroqite  SimiUima  Ligno, 
A  Phoenix.**  His  observations  on  this 
subject  are  much  less  personal  than 
usual,  which  almost  induced  one  to  hope 
that  age  had  taught  him  wisdom,  but 
having  taken  occasion  to  speak  favour- 
ably of  the  performances  of  Mr.  W. 
Veck,  **  by  a  fallacious  recommenda- 
tion,*' in  the  next  and  last  number,  he 
retracts  his  former  opinions,  and  having 
overwhelmed  the  luckless  wight  with  a 
torrent  of  abuse,  he  makes  his  exit  firom 
the  stage  of  the  Palladium  and  the 
world,  very  properly  (page  75)  inquiring 
"  the  situation  of  tne  place  of  purga- 
tory." 

Qtfc^'iotw.  —  The  total  number  of 
questions  proposed  and  answered  in  this 
periodical  is  6S1,  exclusive  of  several 
sets  from  the  Ladies*  Diary,  and  one 
set  from  the  only  number  published  of 
the  Ladies'  Chranolcger.  The  final 
collection  of  25  was  left  unanswered  on 
the  discontinuance  of  the  work.  The 
mvority  belong  to  alffebra  and  its  appli- 
canons,  and  though  they  present  but  few 
points  of  interest,  some  of  them  at  the 
time  may  have  formed  useful  exercises 
in  the  practical  application  of  formulae. 
Indeedi  the  editor  appears  to  have  had 
no  desire  for  questions  of  a  speculative 
or  geometrical  character,  as  his  proof  of 
the  correctness  of  a  solution  appears  to 
have  been  derived  from  the  agreement 
of  his  correspondents  in  the  numbers 
deduced  from  their  investigations.  A 
glance  at  some  of  the  editorial  remarks 
will  show  that  when  this  happened  not  to 
be  the  case,  the  questions  were  suffered  to 
remain  in  statu  quo^  whilst  the  proposer 
not  unfrequently  met  with  a  full  share 
of  insulting  observations.  Did  space 
permit,  it  would  be  an  easy,  though  not 
a  very  desirable  task,  to  exhibit  a  more 


ample  collection  of  offenrive  observa- 
tions, degrading  epithets,  coarae  Titaper- 
ations,  and  downright  abase,  permmaOm 
applied  to  the  correspondents  of  the  Psi- 
ladium  by  this  "  Champion  of  Tradi  and 
Science,'*  than  could  be  procured  by  tfaa 
most  diligent  collector  f^m  all  the  odiar 
works  of  this  description  put  together. 
He  was  equally  inordinate  in  hia  prmiM 
of  a  select  few,  who  aopear  to  have 
somewhat  humoured,  ana  perhaps  en- 
joyed,  his  onaccoantable  vagaries.  Mr. 
Emerson  was  one  of  these,  wheae  wot%a 
the  editor  never  omitted  an  opportaiiltv 
to  recommend ;  nor  must  the  name  oif 
Thomas  Huntley  be  omitted,  since  his 

^uestionB,  solutions,  &c.,  in  Greek  and 
latin  afford  a  specimen  of  absurd 
pedantry,  onlv  exceeded  by  the  editor 
himself  when  ne  introduced  queries,  &o., 
in  the  Hebrew,  Greek,  Latin,  Italian, 
Spanish,  Portuguese  French,  and  Eog- 
lish  languages  1 

Ques.  17,  gives  three  circles  lo  find  a 
fourth  to  touch  the  other  three  M/e- 
riorly, 

Ques.  2,  p.  29,  PalL  1755,  determines 
the  radius  of  the  first  inclosed  cliele  in 
the  Arbelon  of  the  ancient  geometers. 

Ques.  157  relates  to  a  sphere  Im- 
mersed in  a  conical  glass,  but  the  resolta 
not  agreeing,  "  the  solutions  are  left 
to  be  examined.'* 

Ques.  187,  is  a  case  of  Towneley'te 
proposition  in  the  PhU,  Transaetions, 

Ques.  332  is  said  to  be  from  Stone*s 
papers,  and  finds  the  point  within  a  tra- 
pezoid, the  sum  of  whose  distances  fhrnt 
the  corners  Is  a  mmisofsi. 

Ques.  851  is  by  the  Palladium  author, 
and  requires  a  point  in  an  ellipse,  or  oval^ 
such  that  the  sum  of  its  distances  fW>m 
the  three  angular  points  of  a  given  right 
angled  triangle  may  be  a  given  lenm. 
After  its  proposal  he  remarks  thathe  Baa 
"  omittea  all  merely  speculative  or  phy- 
sical problems,  and  Inserted  praeticti 
onesr  The  answer  is  by  the  proposer. 
'*  no  other  solution  being  offered,**  ana 
affords  one  of  the  best  possible  speci- 
mens of  what  an  "  original  genius  *^  can 
effect  by  means  of  a  "  silk  thread**  with 
"  loops  at  the  ends'*  and  mitting  "  a 
pin,  with  the  tail  clipped  off,  into  eeeh 
of  those  points,  each  pin  being  clipped 
asunder  a  little  below  the  head,  and  made 
sharp  at  the  contrary  end,  for  the  head 
to  stand  a  little  above  the  paper.** 
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Ques.  409  flnda  the  greatest  ellipfle 
whieh  can  be  inscribed  in  the  given  sec- 
tor of  a  circle. 

Ques.  420  relates  to  a  series  of  spheres 
inscribed  in  a  cone ;  it  was  proposed  by 
Captain  Williams,  and  was  solved  bj 
himself  and  Mr.  Ck>u/^hron)  two  of  the 
beat  correspondents  of  the  PaUadium. 

Ques.  431  finds  the  side  of  a  square 
when  the  distances  to  the  angles  of  the 
figure  from  a  given  point  without  it  are 
known.  This  question  had  been  given 
before  in  the  €renlleman*$  Diary  for 
1751,  and  has  often  been  treated  since ; 
Mr.  Gonghron  gives  &n  elegant  geome- 
trical solution  founded  on  a  lemma  in 
"Simpson's  Algebra." 

Ques.  490  gives  *'  the  hypothenuse  of 
a  ri^ht-angled  triangle  and  the  side  of 
Us  mscribed  square,  to  find  the  other 
parts,'*  which  is  elegantly  solved,  geome- 
trically, by  Mr.  Ooughroni  as  is  also 
Ques.  402,  relating  to  projeotiles,  pro- 
posed by  Captain  Williams. 

Ques.  646  constructs  the  trapesium 
inacribed  in  a  semicircle  when  tne  two 
opposite  tides,  one  of  which  is  the  dia* 
meter,  and  the  angles  at  the  intersection 
of  the  diagonals  are  dven.  The  editor, 
in  some  remarks  at  the  close  of  the  solu- 
tion, refers  for  **  geometrical  reasoning" 
to  "  Simson*s  not  *  Simpson* §  Geome- 
try/*• 

Ques.  591  is  the  same  as  Prop.  57 
"  Simpson's  Select  Exercises,*'  and,  sln- 
gukrly  enough,  both  the  proposer  and 
Uie  author  referred  to,  escape  without 
one  word  of  reprobation. 

Ques.  619  constructs  two  different 
right  angled  triangles,  such  that  the  in* 
anibed  circles  are  of  equal  magnitude.  > 
The  question  was  answered  by  Messrs. 
Sherwood,  Fletcher,  Robinson,  Cartil), 
Sanders,  RoWe,  and  James ;  but  as  their 
results  did  not  agree,  the  Palladium 
author  asks,  "  Where  is  the  diameter  of 
the  circles^  to  compare  with  the  conctu' 
sums  of  others,  and  prove  the  truth  q^ 
the  process  and  conclusions  f  "  He  offers 
some  further  remarks  on  the  subject  at 
the  close  of  the  next  solution,  and  dis- 
niaset  his  correspondents  with  an  order 
for  them  "all  to  go  to  work  again  to 
find  ont  infalUbilitv." 

CMi^rt6iftor^.-— Messrs.  Allen,  Baker, 
Bolton,  Boyce,  Brown,  Buddie,  Cartill, 
Chappie,  Clarke,  Coughron,  Cowper, 
Dalton,  Dixon,  Drummond,  Bmerson, 


Eyre,  Fletcher,  Hardy,  Holden,  Hulsc, 
Huntley,  Hartley,  James,  Jepson,  John- 
son, Judson,  Knowles,  Langley,  Lomax, 
Lyon,  Moulsdale,  Nicholson,  Orchard, 
Robinson,  Rowe,  Sadler,  Shadgett, 
Sharp,  Sherwin,  Smith,  Terey,  Veck, 
Walker,  Wilkinson,  Williams,  &c.,  &c. 

.  Publication, — The  various  numbers  of 
the  work  were  issued  annually,  about  the 
month  of  November  in  each  vear.  The 
prices  of  the  numbers  varied  according 
to  circumstances;  and,  as  the  editor 
changed  his  publisher  almost  every  year, 
it  is  unnecessary  to  enter  into  further 
particulars. 

Thomas  Wilkinson. 

Burnley,  Lancashire, 
May  9,  1849. 

DATIBS'a  BOTAJIT  BNOINB. 

Sir,— -I  would  have  replied  earlier  to 
'*  A.  Z.,'*  but  have  lately  been  from 
home,  and  mv  attention  has  been  much 
engrossed  witn  other  matters. 

If  '*  A.  Z."  had  stated  in  the  outset 
what  he  meant,  it  would  have  saved  him 
the  inconvenience  and  trouble  of  expla- 
nation, for  I  certainly  should  not  have 
contradicted  the  fact,  "  that  a  reciprocat- 
ing engine  may  be  started  without  a  fly* 
wheel  if  the  crank  be  placed  15^  or  30° 
beyond  the  line  of  centres  ;*'  but,  I 
must  say,  that  I  was  somewhat  startled 
to  read  in  the  pages  of  the  Mechanics* 
Magazine,  that  in  a  reciprocating  engine, 
**  the  fly  is  requisite  to-  carry  tne  cranli 
through  only  about  15  degrees  on  each 
side  of  the  line  of  centres."  I  am  will- 
ing, however,  to  concede  that  this  is  a 
lapsus  pennof,*  for  I  cannot  conceive  any 
one  so  ignorant  of  its  action  as  not  to 
know,  that  for  the  equalization  of  power 
the  fly-wheel  is  requisite  throughout  the 
entire  revolution;  that  its  operanon  is  not 
confined  to  Id"*  or  30''  on  either  side  of  the 
centre;  but  that  it  is  constantly  active, 
ei^er  absorbing,  or  imparting  power^ 
absorbing  power,  if  the  force  communi- 
cated from  the  piston  be  above  the  mean, 
and  imparting  it  when  it  is  below  the  mean 
power  given  off  the  crank  shaft.  One 
olwervation  more  I  wish  to  make  before 
leaving  this  part  of  the  subject.  "  A.  Z,*' 
says,  **  or  to  avoid  all  dispute,  say  30 

*  I  may  here  observe,  that  I  am  not  awan  of  any 
particular  vfittie  the  fly-whoel  posscMes  for  startlof 
the  engine ;  It  ia  afier  motion  ia  imparted  to  it,  that 
it  becomes  serviceable. 
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degrees  beyond  the  line  of  centres;  but 
Davies's  engine  could  not  be  started  until 
the  piston  ^  60  degrees  beyond  the  line 
of  centres/*  Now,  as  in  reciprocating 
engines,  the  crank  passes  the  line  of 
centres  twice  in  each  revolution,  it  roust 
be  80  degrees  out  of  centre  four  times 
during  that  period ;  therefore,  30"*  x  4  = 
120''  for  the  reciprocating  engine,  and  as 
Davies*s  passes  the  centre  but  once  dur- 
ing each  revolution,  the  ports  are  closed 
through  60"  x  2- 120^  Thus,  according 
to  "A.  Z/s*'  premises,  reducing  both 
engines  to  the  same  standard ;  but  as  he 
neglects  to  observe  this  in  his  argument, 
his  conclusions,  even  if  we  admit  his  data, 
are  erroneous. 

"  A.  Z.*'  asks,  "is  a  rotary  engine 
sold  by  weight  '7  I  am  not  aware  of 
having  offered  him  one  for  sale ;  or,  of 
even  speaking  of  the  price,  except  com- 
paratively^  and  for  a  rough  comparative 
estimate  in  the  absence  of  other  data,  the 
weight  would  be  a  clue  sufficient  for  our 
purpose. 

The  concluding  paragraph,  ''A.  Z." 
pots  much  clearer  than  it  was  in  his 
former  letter  ;  but  in  the  few  last  lines 
he  again  opens  the  subject  of  the  dead 
points  which  in  the  former  part  he 
wished  to  leave  to  the  judgment  of  your 
readers.  I  am  therefore  obliged  again 
to  tell  him,  that  Davies  specifies  for  two 
engines  working  together  on  the  same 
shaft,  and  that,  thus  combined^  there  if  no 
dead  point, 

I  am,  Sir,  yours,  &c. 

William  Drbdgb. 

London,  10,  Norfolk-ttiMt,  Stnnd, 
May  3,  1849. 
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Jambs  Akdbbson,  Abbotsford- place, 
Glasgow,  A.  B.,  starch  mannfactarer.  Fbr 
an  iwtpmved  mode  qf  ieparathug  the  dJ^er- 
ent  guaUtiee  of  petatote  and  other  M^e- 
ieblee.    Patent  dated  November  11, 1848. 

Hie  patentee  states  that  he  has  ascertained 
that  the  specUe  gravities  of  potatoes  and 
other  roots  or  vegetables  ioereaae  In  pro* 
portion  to  the  natritloiu  matter  contained 
in  tiiem ;  and  it  Is  the  appUoatioB  of  this 
principle  which  constitutes  his  invention. 
For  Instance,  the  spedAe  gravity  of  the 
potatoe  varies  from  ly  to  24^,  Twad* 
deU*s  hydrometer ;  and  he  proposes  to  place 


a  quantity  of  them  in  a  mam  of  water  vUch 
has  been  brought,  by  the  admixture  of  lalt, 
clay,  &c.,  to  the  lequisite  degree  of  tpedfie 
gravity,  say  20%  Twaddell's  hydrometer. 
The  heavier,  and  conieqaently,  the  moA 
valuable,  will  rink  to  the  bottom,  while 
thoie  poueising  the  oppoiite  quriitiei  viB 
float  at  the  top.  The  two  qutlitim  miy  be 
further  divided  hy  repeating  the  opentm. 

Claim. — ^The  system,  process,  or  method 
of  assorting,  •eparating,  or  dividlog  potitoH 
or  other  like  roots  or  vegetables  Into  dam 
or  qualitiei,  acoording  to  the  ratios  of  thev 
specific  gravities,  by  means,  or  the  sae  d 
water  or  other  liquid,  the  speelfie  gnnrity 
of  which  Is  la  acoordsmce  with  that  of  the 
class  to  be  obtained,  by  whatever  nwiBi  or 
manner  of  It  may  be  applied  or  pro- 
duced. 

John  Bbownb,  Osnaburgh-street,  Mid- 
dlesex, gentleman.  Jbr  imprevementi  m 
fire-eteapetf  and  in  epparatue  to  feeUUeti 
pertone  employed  in  cleaning  windewi,  Fi* 
tent  dated  November  11,  1848. 

A  platform,  to  which-  the  Inventor  gtfei 
the  name  of  "  balconlien,"  Is  to  be  plieed 
outside  the  window  on  which  tiie  penou 
engaged  in  cleaning  or  pednting  it  are  tt 
stand.  It  is  supported  upon  &  eadi  of 
two  bars  of  wood,  strengthened  bj  platsi  of 
Iron,  and  placed  at  a  suitable  distaaoe  firoei 
eyh  other.  The  other  ends  of  the  rodiaio 
perforated  with  several  holes,  into  which  at 
droppeditwo  pairs  of  pins,  whereby  the  '*  het 
conlieu"  is  maintained  in  positioa  in  tk 
same  manner  as  a  common  glazier'i  pht- 
form.  A  cross-bar  is  affixed  to  the  iosde 
ends  of  the  rods  by  one  of  the  pidrt  of  phu, 
which  has  the  effect  of  increasing  the  Sti- 
bUity  of  the  structure.  The  •'bakooBes'' 
is  furnished  with  a  drop-bar  undemeslh, 
which  projects  obliquely  against  tiie  eater 
wall  and  serves  to  steady  it,  and  aba  elth 
railings,  which  support  a  eanopy,  to  prefsnt 
the  persons  from  falling,  and  to  shield  th« 
from  the  weather.  It  is,  moreover,  fitted 
with  a  wheel  at  one  end,  to  IkdHtate  iti 
removal  from  place  to  place — ^with  prqject- 
ing  pieces  for  the  men  to  stand  on— with 
supports  for  their  cans— and  with  a  mandii 
saddle-piece  for  them  to  sit  upon.  A  modS- 
flcaUon  of  this  apparatus  consists  in  aniiioK 
two  ladder-like  names  together,  wUeh  mp- 
port  a  saddle  for  the  man  to  sit  upon  tf 
work. 

The  fire-escape  condsts  in  attadisg  • 
knotted  rope  to  the  "  baloonlieu." 

No  claims  are  given  In  this  speeifieslloa. 

Albxanobb  Pamcbs  and  HsBtr 
Pabkbs,  Bbmlngham.  Jbrdsyitfiwarfi 
dn  the  man^faeture  qfnmtdle  and  ike  eUtff 
qf  metale,  and  in  the  ireaimeni  ^meidSc 
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matiirs  with  variotu  9ubstance$,     Patent 
dated  Norember  11,  1848. 

These  improvements  consist  in  roasting 
the  earbonatei  or  oxidized  compounds  of 
copper,  either  alone  in  a  calcining  fomaoe, 
as  ia  done  with  the  snlphnret  ores  of  copper, 
or  in  combination  with  any  snlphnret  except 
that  of  copper,  or  an  acid  or  alkaline  sub- 
•tanoe,  or  their  salts,  ind  metallic  iron,  in 
order  to  fiudlitate  the  after  process  of  smelt- 
ing or  rednciiig.  The  compounds  of  copper 
maybe  pnriAed  of  some  of  their  ingredients 
by  calcination  simply,  but  when  these  impn- 
rlties  are  arsenic  or  antimony,  a  quantity  of 
mviate  of  amonia,  or  chloride  of  sodium 
or  barium,  equal 'to  that  of  either  of  these 
ingredients  in  the  metal,  will  hsve  to  be 
used.  The  pnriffing  material  is  ndxed  with 
an  equal  qnantifr  of  some  carbonaceous 
•nbstaace,  which  is  added  to  the  copper  com- 
pound little  by  litUe.  When  the  carbonate 
or  oxidised  compound  of  copper  contains 
leaf  than  from  10  to  15  per  cent,  of  the 
metal,  the  proportion  of  sulphur,  either  in  a 
pore  or  compound  state,  to  be  used,  is  one- 
qnarter  of  the  quantity  of  copper ;  and  when 
it  contains  more  than  20  per  cent.,  the  pro- 
portion should  be  1  of  sulphur  to  5  of 
copper, 

ne  patentees  propose  to  employ  a  rerer- 
beratory  or  blast  furnace,  and  to  cause  a 
current  of  steam,  or  air,  or  other  gaseous 
body,  to  impipge  upon  the  surftce  of  the 
compound,  whereby  a  sulphuretted  hydro- 
gen gas  ia  generated,  which  acts  upon  the 
sulphurous  Tspours,  and  fticilitates  the  col* 
lection  of  sulphur  in  the  passage  to  tlie 
chimney. 

Bolphuret  of  lead  and  carbonate  of  lead 
may  be  mixed  together  in  the  proportion  of 
1  to  2,  and  submitted  to  the  ordinary  pro* 
cess  to  obtain  the  metal  from  both. 

To  obtain  the  metal  from  carbonates  or 
oxidixed  compounds  of  copper,  it  is  pro- 
posed to  employ  the  stearates  or  oleates  of 
lime,  caleium,  or  baryta,  or  any  gum,  resin^ 
or  fatty  body  which  can  be  couTeniently 
obtained.  Or,  the  sulphates  of  copper,  or 
tho  chlorides  of  sodium,  calcium,  manga- 
nesium,  or  strontium,  and  metallic  iron 
may  afterwards  be  added  in  the  proportion  of 
from  300  to  500  cwt.  to  every  ton  of  copper 
ore  containing  30  per  cent,  of  the  metal. 
"Wlien  the  metal  is  difficult  to  fuse,  any  suit- 
able flax  may  be  used ;  but  one  composed 
of  2  parts  of  chloride  of  sodium  and  1  part 
of  coal  is  stated  to  be  preferable. 

An  alloy  of  copper  and  zinc  is  produced 
by  operating  upon  the  carbonates  or  oxi- 
dized compounds  of  these  two  metals,  or  by 
adding  zino  in  a  metallic  state. 

The  imptovement  in  alloys  consists  in 
losing  a  mirtal  or  metalsi  or  alloys  of  metalsi 


and  adding  phoiphorus  thereto  during  that 
operation.  The  proportions  and  metals  may, 
it  is  stated,  be  varied ;  and  the  patentee 
gives,  as  an  example,  eight  tables,  divided 
into  two  sets,  one  for  the  production  of  an 
alloy  suitable  for  the  manufacture  of  sheath- 
ing, printers'  rollers,  &c.,  and  the  other  for 
castings. 
No  claims  are  given  in  this  specification. 
Samvsl  Adams,  West  Bronwieh,  Staf- 
ford, organist  ^br  improvewunts  m  milU 
for  grinding.  Patent  dated  November  16, 
1848. 

These  improvements  refer  to  metal  mills, 
and  consist  in  making  the  fixed  cutter  with 
a  conical  hole  having  steel  teeth  or  ribbed 
surfaces;  snd  the  moveable  cutter  with  a 
conical  periphery  (but  in  the  reverse  way) 
also  furnished  with  steel  teeth  or  ribbed  sur- 
faces, and  with  planes  which  have  the  effect 
of  guiding  the  material  betwoen  the  cutters. 
This  moveable  cutter  is  supported  in  an  ad- 
justable bearing  to  allow  of  the  distance  be- 
tween the  edges  of  the  two  cutters  being 
regulated  according  to  pleasure.  The  wheel- 
work  is  inclosed  in  a  conical  shield,  which 
prevents  the  substance  to  be  ground  from 
coming  in  contact  with  it,  and  with  the  upper 
edge  of  the  moveable  cutter,  and  guides  it 
between  the  cutters. 

C/a^flw.— 1.  The  application  of  the  shield. 
2.  The    application  of   the  projections, 
surfaces,  or  planes,  and  the  construction  and 
arrsngement  of  the  cutters. 

ALaxA.NDatt  Balfour,  Dundee,  Scot- 
land, leather  merchant  and  manufacturer. 
For  improvemenii  in  apparaitajor  euiting 
metal  woikero  and  other  artietee,  and  in 
the  conttruetion  qf  btffere.  Patent  dated 
November  16,  1848. 

The  improvements  refer,  1,  to  a  fly  press ; 
2,  to  a  lever  press;  3,  to  a  rivet  cutting 
apparatus;  and,  4,  to  railway  buffers. 

In  the  fly  press,  the  lever  arm,  instead 
of  being  attached  directly  to  the  bolt,  is 
fastened  by  a  nut  and  screw  in  a  slotted 
quadrant,  which  Is  connected  to  the  top  of 
the  bolt,  so  that  the  handle  may  always  be 
conveniently  placed  for  the  workman,  and 
the  distance  it  is  to  be  moved  regulated 
according  to  the  work  to  be  performed.  The 
brass  in  which  the  screw  part  of  the  bolt 
works  is  maintained  in  position  by  a  collar 
at  bottom,  which  catches  against  the  frame, 
and  at  top  by  a  ring,  shnmk  on  over  two 
half  rings,  which  are  made  to  take  into  a 
groove  cut  in  the  brass. 

In  order  to  prevent  the  die  descending  too 
far  down,  adjosuble  stops  are  affixed  to  the 
bolt  by  screws,  and  catch  agunst  a  collar 
fixed  to  the  frame. 

The  frame  supporting  the  bush,  in  which 
the  bolt  tlides  up  and  down,  is  of  a  iquara 
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ibape,  divided  diagonallj,  and  has  prolonf^ 
ends  fiimlBhed  wi5i  sorewt.  Tlie  spaces  be- 
tween tlie  diagonal  halves  are  filled  with 
several  sheets  of  paper,  and  the  space 
aronnd  the  bolt  is  then  filled  with  melted  tin. 
The  bush  will  thns  be  in  two  parts,  which, 
as  thej  wear  away,  may  still  be  kept  in  con- 
tact with  the  bolt  by  removing  one  of  the 
sheets  of  paper,  and  screwing  np  the  ends 
of  the  frame. 

In  order  to  make  the  central  hole  of  the 
washer  concentric  with  the  exterior  cironm- 
ference,  it  is  first  punched  out,  and  the 
washer  then  placed  under  the  shaping  die, 
which  is  furnished  with  a  conical  projection 
at  bottom,  so  that  as  the  die  descends,  the 
cone  will  have  the  effect  of  bringing  and 
maintaining  the  washer  in  the  correct  posi« 
tion. 

The  stamped  piece  of  metal  is  removed 
by  the  passage  of  a  rod  through  the  die- 
plate,  and  wUch  is  suitably  supported  and 
guided  in  its  course  by  a  rectai^lar  frame 
attached  to  the  bolt. 

The  let'trprua  has  the  forked  end  of  the 
connecting  rod  fitted  with  a  cross-head,  in 
which  works  a  screw,  the  ends  of  which  are 
held  in  the  opposite  sides  of  a  slot  cut  in  the 
free  end  of  the  lever,  so  that  the  distance 
between  the  centre  ot  the  cross-head  and 
that  of  the  eraok-shaft  may  be  regulated  as 
reqaired. 

The  rwet'Cutting  machine  consists  of  a 
pair  of  rollers,  which  feed  the  rod  into  the 
conicsl  mouth  of  the  fixed  cutter.  The 
moveable  cutter  slides  up  and  down  against 
the  other  end,  and  carries  a  ledge,  which 
moves  with  it  and  supports  the  end  of  the 
rod. 

The  improved  bt^er  consists  in  having 
the  head  attached,  independently  of  the 
stuffing  and  exterior  casii^y  to  the  end  of  a 
rod,  which  slides  freely  in  a  plate  fixed  to 
the  carriage  or  engine. 

Or,  the  buffer  head  may  be  affixed  to  a 
cylinder,  in  addition  to  the  rod,  sliding 
within  the  casing.  The  stuffing  is  t6  be 
composed  of  Russian  bristles  or  compressed 
cork.  In  order  to  lessen  the  suddenness  of 
a  shock,  it  is  proposed  to  noteh  the  inner 
ends  of  the  rods,  and  to  cause  them  to  toke 
into  coiled  springs. 

Claims, — The  apparatus  for  cutting  metal 
washers  and  other  articles,  as  described. 

2.  The  construction  of  buffers,  as  de- 
scribed. 

William  Wilkinson,  Gateshead,  Dur- 
ham, coke  manufacturer.  For  certain  im- 
provements in  the  construction  of  coke  ovens, 
and  in  machinery  or  apparatus  to  be  eon- 
neeted  therewith.  Patent  dated  November 
16,  1848. 
1.  The  coke  ovens  are  bvilt  with  floes  ia 


the  walls,  which  are  fumished  with  lateral 
holes,  whereby  the  air  is  supplied  to  the 
interior  (instead  of  through  Uie  door,  as 
hitherto),  and  is  equally  distributed  over  the 
burning  mass. 

2.  In  front  of  the  series  of  oveas  is  a 
rotary  shaft,  on  which  are  placed  pialona, 
that  may  be  moved  to  the  right  or  to  the 
left,  and  consequently  made  to  gear  in  or 
out  of  racks  cut  in  the  ends  of  rods,  which 
are  thus  caused  to  slide  horisontaUj  just 
above  the  floors  of  the  ovens.  The  inside 
ends  of  the  rods  carry  oblong  iron  pistes, 
which,  as  they  travel  forwards,  force  tlte 
coke  out  of  the  oren. 

3.  The  patentee  propoaea  to  eoonointae  tbe 
heat  resulting  from  the  charring  of  the  eoel, 
and  to  apply  it  to  the  evaporation  of  aelte 
solutions,  by  caoaang  the  flues  frooa  the 
ovens  to  pass  underneath  an  evaDocnting 

San.  The  temperature  of  the  fluea  w  if^gu. 
ited  by  means  of  two  furnaces  at  eadi 
end,  which  serve  also  to  oonsume  the  gem^ 
ous  products.  A  crystalising  pan  is  |nit  in 
communication  with  the  evaporating  pan, 
and  is  fitted  with  furnaces  to  precipitate  the 
salt. 

CZotmf.— I.  Forming  the  walla  of  coke 
ovens  with  flues  having  lateral  openlnga,  for 
the  purpose  of  supplying  air  to  tlie  inlerior, 
and  diffusing  it  equally  over  the  burning 
mass. 

2.  The  mechanical  means,  or  any  ana]o« 
gous  arrangement  for  discharging  the  ooke. 

3.  The  mode  of  eoonomising  the  heat 
produced  from  the  coke,  and  applying  it  to 
the  evaporstion  of  saline  solutiona. 


weekly  list  or  new  englisb  i^KTmm, 

Clivlotte  Smith,  wife  of  Jabts  SmiO^  of  Bedf«f«, 
for  improvements  in  certain  articles  of  wearinf 
apparel.    May  14  ;  six  months. 

Samuel  AUport,  of  Birminghau,  iiiw  mafc»r,  tor 
a  certain  improved  method  of  making  or  nuBB> 
facturing  a  certain  part,  or  parts  of  looms  used  In 
weaving.    May  14;  six  months. 

William  PhlUips  Parker,  of  48,  Ltma- ttiwt,  Leo- 
don,  gent.,  for  improvements  In  the  ooastnictiaa 
of  pianofortes.  (Being  a  communication.)  May  IS, 
six  months. 

John  Thom,  of  Ardwfek,  near  Manehestor.  caHn 
printer,  for  improvements  in  oteanaing,  ecourisv.or 
bleaching  silk,  woollen,  cotton,  and  other  vorea 
fabrics  and  yarns,  and  in  ageing  fabrics  and  vans 
when  printed.    May  15  ;  fix  months. 

Henr>'  Bessemer,  of  Baxter-house,  Old  Salm  Pa»- 
cra«-road,  engineer,  and  John  Sharp  Cromartie  HffF> 
wood,  of  Islmgton,  Middlesex,  for  iinproveaK«tt 
in  expressing  and  treating  oils,  and  ill  the  mans 
fketnre  of  varnishes,  pigments  and  palnia.  Mar 
15;  six  months. 

Moses  Poole,  of  Iiondon,  gent,  ibr  Im^ovemeats 
in  apparatus  for  drawing  fluids  fkom  the  hvmm 
or  animal  body.  (Being  a  conmimlflailoa.)  Mv 
15 ;  six  months. 

Louis  AlAred  De  Chatan  villard,  of  Rut  8t.  Ui«t. 
France,  gent.,  for  Improvements  In  fire  arms,  at- 
Cridges,  bolleta,  hayoneU  and  oMnaiise.  (I 
communioatloa.)   May  If;  six  months. 
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1889 
1888 
1884 
1885 
1886 
1887 
1888 
1889 


Proprieton'  NMMt .  Addrestei.  Subject  of  Design. 

Simon  A.  Kisch Maddox-ttreet « Auto-crum alio  gown. 

Richard  Waygood  Newington-caaMway m.««m  Corn  and  flour  grinding  and 

dressing  mill. 

John  Da  via  Weymouth,  Nailiea,  near  Bristol Terrestrial  glohe. 

Darid  Harcourt  Bristol- street,  Binningham.,,...  Egg  blender. 

John  Bourne    Savage-gardens,  London  Steamer. 

William  Bishop  Boston,  Lineolnshire ,.•..  Metallic  boz*end  protector. 

Heniy  Knight Birmingham,  engineer „.  Steam-engine  indicator. 

John  James John-street,  Oxford-street  Railway  travelling  trunk. 

Thomas  BuflUand Islington  ..,....„ ^ A  oigarilla. 

John  Roberts  Eastcheap,  I«ondon... Gri^etile. 


To  Bngineers  and  Boiler-Makers. 

rnHB  BIRMIKOHAM  PATENT  IRON  TUBE  COMPANY  Manufacture  Patent  Lap  Welded  Tubes, 
under  Mr.  Richard  Prosser's  Patent,  for  Marine,  LooomoClTe  aod  all  Tabular  Boilen.    Also  Tubes 
fi>r  Oas,  Steam,  and  other  purposes.    All  sorts  of  Iron  Gas  Fittings, 

Works— Smethwick,  near  Birmingham. 

LONDON  warehouse-No.  68,  upper  thames-street. 


Wharf  Road,  City  Road,  London. 
TT  cannot  now  be  doubted  even  by  the  most  sceptical,  but  that  GUTTA  PERCHA  must  henceforward 
•L  be  regarded  as  one  of  the  blessings  of  a  gracious  Providence,  inasmuch  as  it  affords  a  sure  and  certain 
protection  f^om  eold  and  damp  feet,  and  thus  tends  to  protect  the  body  from  disease  and  premature  death. 
GutU  Peroha  Soles  keep  t'he  feet  WARM  IN  COLD,  AND  DRY  IN  WET  WEATHER.  They  are  much 
more  durable  than  leather,  and  also  cheaper.  These  soles  may  be  steeped  for  months  tookthkr  in  cold 
water,  and  when  taken  out  will  be  found  as  firm  and  dry  as  when  first  put  in. 

Ghitta  Percha  Tabin^, 

BtiM  so  axtraordlnary  a  oonduotor  of  sound,  ia  used  as  speaking  tubes  in  mines,  manufiactorfes,  hotels, 
wehouses,  &c.  This  tubing  may  also  be  applied  in  Churches  and  Chapels,  for  the  purpose  of  enabling 
deaf  penons  to  listen  to  the  sermon,  &o.  For  conveying  messages  from  one  room  to  another,  or  from  the 
mast-head  to  the  deok  of  a  vessel,  it  is  invaluable.  For  greater  distances  the  newly-invented  Electric 
Telegn^h  Wirt  oorered  with  Gutu  Peroha  is  sUongly  recommended. 

BDllBancUu 

The  increasing  demand  for  the  Gutta  Percha  strapping  for  driving-bands,  lathe-straps,  &c.,  fully  Justiflen 
the  strong  recommendations  they  have  everywhere  received. 

Gutta  Percha  Pomp  Bucketiy  ClaekS)  dre. 

Few  applications  of  Gutu  Percha  appear  likely  to  be  of  such  extensive  use  to  manufacturers,  engineers, 
te.,  as  the  substitution  of  it  for  leather  in  pump  buckets,  valvcs^&c.  These  buckets  can  be  had  of  any 
•ice  or  IbidLneas  without  Sbam  or  joint  ;  and  as  cvtd  water  wiu  never  so/ten  Uietn,  they  seldom  need  any 
atpalr. 

Gutta  Percha  Picture  Frames. 

Tlie  Gntra  Percha  Company  having  supplied  HER  MAJESTY  THE  QUEEN  with  several  elaborate 
eutU  Perefaa  Picture  Frames  for  Buckingham  Palace,  which  have  been  highly  approved  by  the  lUnral 
Family,  fully  anticipate  a  great  demand  ror  frames  from  the  nobility  throughout  the  country.  In  order 
-that  the  picture-frame  makers  may  not  be  i^Jured,  the  Company  will  supply  the  trade  with  the  mouldings, 
•oroer  and  centre  pieces,  &o.,  and  allow  them  to  m akb  up  the  frames.  Pattern  books  for  the  trade  are  now 
nady. 

Outta  Penrtia  fdei,  solution,  inkstands,  card-trays,  medallions,  picture-frames,  brackets,  mouldings, 
wiadoW'bUnd  cord,  toainiishes,  tap>ferrulee,  corniees,  vases,  flrebuckets,  bowls,  pen-trays,  stethoscopes, 
tbln  lining,  thread,  flower-pota,  ear-trumpets,  &c.,  &c.,  manufkctured  at  the  Company's  Works,  Wharf- 
road,  City-roMd,  Itfodon;  and  fold  by  their  Wholesale  dealers  in  town  or  eoonCiy. 
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ADVERTISEHEMTS. 


Birkbeck  Course  of  Practieadl 
Chemistry* 

UNIVERSITY  COLLEGE,  London.  FIFTEEN 
LESSONS,  of  two  honrs  each,  at  a  reduced 
fee,  for  personi  practically  engaged  in  manufto- 
turee.  Maaten  of  nnendowed«(^oola  and  Ushen 
are  admissible  to  "his  class.  The  Coarse  will  in- 
clude the  most  important  ordinary  operations  of 
the  Laboratory,  Chemical  Manipalation,  Prepara- 
tion of  Gaaes,  Acids,  and  Salts,  with  qualitative 
and  quantitatire  analysis.  The  instruetion  will  be 
given  by  M«.  Campbsll,  demonstrator,  under  the 
direction  of  Professor  Okabam,  on  Mondays  and 
Thursdays,  ttom  7  to  9,  r.u.,  eommendng  on  the 
17th  of  May.  Fee,  including  the  Cost  of  Materials, 

T.  HEWITT  KEY,  Dean  of  the  Faculty 

of  Arts. 
CHARLES  C.  ATKINSON,  Secretary 
to  the  Council. 
May  5,  1849. 

Tke  laondon  ladispatable  Ufe 
Policy  Company. 

INCORPORATED  BY  ACT  OP  PARLIAMENT. 
No.  81,  LOMBARD-STREET,  LONDON. 

TKVSTZBS; 

J.  CampbeU  Renton,  Esq.,  M.D. 
Richard  Mallns,  Esq.,  Q.C. 
Richard  Spooner,  Esq.,  M.P. 
James  Fuller  Madox,  Esq. 
William  Wilberforce,  Esq. 

SXniCTOKS. 

<   William  Adams,  Esq. 
John  Atkins,  Esq. 
Hemy  Augustus  Bevan,  Esq. 
John  Dangerfield,  Esq. 
Robert  Henry  Forman,  Esq. 
John  Hamilton,  Esq. 
James  Fuller  Madox,  Esq. 
John  Matthews,  Eso. 
Charles  O.  Pamell,  Esq. 

AUDXTOM. 

George  Cummlng,  Esq. 
James  Turner,  Esq. 
Samuel  Field,  Esq. 
William  Ohrimes  Kell,  Esq. 

XBBXCAL  ASVXSBB. 

Benjamin  Phillips,  Esq.,  F.R.8. 

BANKBBS. 

Messrs.  Spooner,  Attwood,  and  Co. 

SOLICXTOBS. 

Messrs.  Atkins  and  Andrew. 

SBCBSTABT. 

David  Alison,  Esq. 


ALL  POLICIES  FREE  OF  STAMP  DUTY. 
T>ROFESSIONAL  LIFE  ASSURANCE  COM- 
•t     PAN  Y.— Capital,  JB250,000,  with  upwards  of 
350  Shareholders.    Incorporated  by  Act  of  ParUa. 
ment. 

In  addition  to  the  above,  the  following  advw- 
tages  are  offered  to  the  assured. 

All  policies  once  issued,  are  afterwards  indlspot- 
able,  as  appears  ou  the  &ee  of  the  polleios. 

Rates  of  premium  extremely  moderate. 

No  extra  charge  for  going  to  or  fkooi  or  residng 
at  (in  time  of  peace)  Canada,  Nova  Scotia,  New 
Brunswick,  Australasia,  Bermuda,  Madeira,  Csps 
of  Good  Hope,  anV  Prince  Edward's  lalnid. 


A  liberal  commission  allowed  to  i  _ 
Prospectuses  vrlth  Tables  and  fUlest  infonnaliM 
may  be  had  at  the  Company's  oflleea. 

Age    20 £1  10    9  I  Age    40.^^£t  IS  < 

,,      30 £1  19    6  I      „      50 £3  18   6 

Applications  Ibr  country  agendea  xequsstad. 

EDWARD  BAYLIS,  Resident  Manager  and 

Actuary. 

Offices,  76,  Cheapside,  London. 

NOTICES  TO  COBRBSPONDBXTS. 

A  stamped  edition  ef  Ou  Meekauici  Ma^e, 
to  go  bg  postt  price  id,,  is  puUUud  eoen  rridtft 
at  4  o*clock,  p.m,,  preeitelt,  amd  eomieOm*  Af  CWm 
of  all  the  Spee\fiealUm*  Bnrolled,  aUtkeNemn- 
tents  sealed,  and  all  the  ArtteUe  of  UtUUf  ngtil^ 
dvHng  each  week.  SuhseripUons  to  hepaU  fnef- 
wince.  Per  annum  I7s.  Ad.,  half-pearif  9s.  U, 
quartertg  4s.  4d.  Post  OJfiee  Orders  to  he  made  fOf 
ableat  the  Strand  Ojfice,  to  Joseph  Clinton  MehaHen, 
of  166,  Fleet-street. 

In  our  nexL—Ur.  GiUespie,  on  tt«  Sle^rie 
Lij^t;  and  Mr.  Bering  on  Electric  Clocks. 

u  xrro  "  cannot  do  better  than  procure  Mr.  Tm- 
linson's  '*BudimenU  of  Mechanics,"  and  "  Birff- 
ments  of  Natural  Philosophy,"  (  Wealds  Series.) 

Nos.  300,  301,  302,  and  306.  A  corresoenimt 
will  give  is.  6rf.  for  a  copf  of  each  of  these  linahcn. 


The  POLICIES  are  INDEFEASIBLE  and  IN- 
DISPUTABLE, which  renders  them  certain  as 
Family  provisions,  and  negotiable  instrvmenls  of 
security  for  pecuniary  transactions. 

To  remove  all  doubt  upon  this  important  sub- 
Jeet,  at  present,  and  for  all  Aiture  time,  the  follow- 
ing clause  has  been  inserted  in  the  Deed  of  Incor- 
pormtlon  of  the  Company ;  Clause  84. 

'*  That  every  Policy  issued  by  the  Cdlnpsny  shall 
be  indefeasible  and  indisputable,  and  that  the  fiict 
of  issuing  the  same  shall  be  conclusive  evidence  of 
the  vaUdity  of  the  Policy,  and  it  shall  not  be  lawful 
for  the  Company  to  delay  payment  of  the  money 
assured  thereby  on  the  ground  of  any  error,  mistake 
or  omission,  however  important,  made  by  or  on  the 
part  of  the  person  or  persons  effecting  such  As- 
surance, and  that  on  the  contrary,  the  amount  so 
assured  shall  be  paid  at  the  time  stipulated  by  the 
Policy,  as  if  so  much  error,  mistake  or  omission 
had  been  made  or  discovered." 

The  whole  Profits  belonging  to  the  Assured. 

ALEXANDER  flOBSRTSON,  Manager. 
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LESUE'S  REGISTERED  CUTTING  MACHINE. 
Fig.  1. 
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lbbub'b  exoistb&bd  cinnNo  uaohikb. 

[Registered  under  the  Act  for  the  Protection  of  Articles  of  Utility.    Robert  Leslie,  of  SS,  North 
Frederick-rtreet,  Edinburgh,  Proprietor.] 


Fia.  1  is  a  front  elevation  of  tbU  cut- 
ting machine ;  fig.  2  is  a  separate  Tiew  of 
some  of  the  parts  detached  from  the  rest 
A  A,  is  the  framework ;  B,  the  bed  upon 
which  the  paper,  miliboard,  or  other  sub- 
stance to  be  cut,  is  placed ;  C  is  a  moveable 
presser,  the  ends  of  which  run  in  slots  or 
grooves  formed  in  the  upright  standards, 
A  A',  of  the  framework;  D  is  a  screw 
which  works  in  a  nut  in  the  cross-head  af 
the  upright  standards,  A' A',  and  serves 
to  hold  fast  the  substance  which  is  being 
cut  between  the  bed,  B,  and  presser,  C  ; 
£  is  the  cutter  or  knife,  which  has  two 
cutting  edges,  E'£',  so  that  it  mi^j  ccit  in 
ilB  passage  frpm  light  to  left,  or  vice 


versd — a  very  valuable  feature  of  this 
machine,  and  which  constitutes  indeed 
its  chief  novelty.  The  knife  or  cutter  is 
fixed  to  the  side  of  a  rack,  F,  which  is 
free  to  slide  backward  and  forward  from 
one  side  of  the  machine  to  the  other ; 
for  which  purpose  it  is  provided  with  a 
feather  upon  its  under  side,  which  tskes 
into  a  groove  formed  in  the  cross-fnece^ 
G^which  oonstittttQS  pari  of  the  presser. 
The  movements  of  the  rack  are 
affected  hj  the  pinion,  H  (which  gears 
into  it),  the  bevel  wheels,  II,  the  apor 
wheel  and  pinion,  K  K,  and  the  crank- 
handle,  L,  which  may  be  turned  eiUier 
by  mani^al  ox  other  power. 


BLB^yraio  omokb* — ^appold's  ai*lbobd  iMPaovBMBxra* 


Sir, — I  shall  feel  obliged  by  your 
sparing  me  a  place  in  your  nex|  Number 
for  a  few  words  in  reply  to  the  polite, 
but  uncandid  letter  of  Mr,  Appold  in 
your  kst  (psge  449).  Mr.  Holmes,  evi- 
dendy  infected  with  the  hostility  of  his 
4ate  employers,  made  a  most  ^atuitous 
and  uncalled  for  attack  on  my  iqveotioA 
of  the  electric  clock,  and  sets  up  Mr. 
Appold  as  the  perfecter  of  a  previously 
imperfect  inveniion  ! 

The  question  simply  is,  have  I  provi- 
ded a  governing  and  control^ng  appa- 
ratus in  my  electric  clocks,  or  have  I 
not? 

There  is  a  quibble  in  Mr.  Appold*s 
statement,  that  with  my  plan,  **  the  elec- 
Uic  current  is  on,  every  second."  It  is 
true  that  the  current  is  on  for  an  instant, 
every  vibration;  but  the  power  being 
always  tn  one  direction^  and  the  pendu- 
lum moving  in  opposite  directions,  the 
influences  of  these  two  momentary  cur- 
rents ceunUretct  and  completely  neuinU- 
ize  each  other,  and  the  clock  only  re- 
ceives an  impetm  from  the  electric  cur- 
rent while  the  pendulum  vibrates  within 
thepreecribed  limits. 

The  apparatus  I  employ  for  governing 
and  controlling  the  supply  of  electric 
power  to  my  clocks,  has  been  adopted  in 
preference  to  many  other  efficient  plans 
which  I  have  devised,  on  account  of  its 
great  simplicity  and  freedom  from  fric- 
tion or  derangement.  It  was  the  objec- 
tion I  had  to  the  introduction  of  unne- 


eeasary  complexity,  that  indnoed  me  to 
decline  Mr.  Appold's  offer  of  his  alleged 
**  important  discovery  "  as  pagmemi  for 
m^  ciockf  Mug  quite  Convia^  thai  do 
alteration  can  tie  made  upon  the  plan  I 
have  adopted,  but  at  the  expense  of 
simplicity  and  fewness  of  parts,  which 
would  entail  additional  friction. 

The  exceUent  going  of  my  eiectrie 
clock,  and  the  accursey  with  which  it 
performed,  at  acHueted  by  me^  is  well 
shown  by  the  fact  that,  with  the  disturb- 
ing influence  of  additional  power  (an 
extra  battery  applied  by  Mf.  Appold), 
It  only  varied  **  one  $ecomd  p^  himr  /  " 

Mr.  Appold  reminds  me  of  my  pro- 
mise to  improve  his  clock.  I  haire,  from 
the  first,  promised  all  parties  who  pur- 
chased my  electric  clocks,  that  if  I  made 
any  important  improvement,  they  ahoold 
have  the  benefit  of  it.  I  have  hitherto 
kept  my  word,  and  mean  still  to  do  so ; 
for  instance,  when  I  introdosed  the  ap- 
psratus  for  regulating  the  supply  of 
electricity  (the  very  existence  of  wMsh 
Messrs.  Holmes  and  Appold  wooM  frln 
deny),  I  applied  it  to  aU  the  clocks  pre- 
viously, about  forty  in  number,  withoot 
any  charge  to  their  owners.  I  need  not 
say  much  in  refhtation  of  the  ungenerous 
and  groundless  attack  of  Messrs.  Hohnes 
and  Co.,  as  my  electric  clocks  tell  their 
own  tales  well.  I  beg  to  quote  the  fol- 
lowing unsolicited  public  testimony,  from 
"Lectures  on  the  Nature  and  Use  of 
Money,"    by  John    Gray,    Esq.,    the 


DB   LA   hat's   MAmNB   X.OGOMOTIVS. 
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talented  author  also  of  "  The  Social  Sys- 
tem, a  Treatise  on  the  Principles  of  Ex- 
change." 

"When  Franklin  brought  down  the 
lightning  by  means  of  a  school-boj's 
toy,  and  thus  demonstrated  the  possibihty 
of  subjugating  even  the  electric  fire  of 
heaven  to  the  control  of  man,  is  it  sup. 
popable,  that  iteverfor  one  histanty  crossed 
his  mind,  that  thatvery  fluid,  would  eren- 
toally  beeome  the  great  channel  of  instant 
eommunlcation  between  man  and  man, 
residing  hundreds  of  miles  asunder  ?— 
that  it  would  become  part  and  parcel  of 
the  machinery  of  his  own  especial  trade 
— that  of  a  printer  and  disseminator  of 
intelligencer  or  that  it  would  be  the 
time- keeper  of  an  age  to  come,  perform- 
ing its  work  in  this  capacity,  too,  with 
an  exactness  leaving  nothing  to  be  de* 
sired  r  , 

q^  And  then,  lest  this  should  be  taken  for 
a  mere  flight  of  imaginative  fancy,  the 
author  adds  the  following  note: — **  When 
Mr.  Bain,  the  patentee,  first  introduced 
this  wonderful  iuTention  into  the  city  of 
Edinburgh,  I  at  once  gave  him  an  order 
for  an  electric  dock,  with  instructions 
to  make  me^  if  possible,  a  particuUrly 
good  one.  The  accuracy  of  its  time* 
keeping  qualities  may  be  judged  of  by 
the  fact,  that  it  goes  correctly  within 
about  five  minutes  a  year ;  that  from  the 
9th. of  January  to  16th  of  February, 
during  the  present  year  (1848),  it  has 
neither  gained  nor  lost  a  single  second.*' 
I  am,  Sur,  yours,  &c., 

▲lbx.  BAtir. 

BeeTor  Lodge,  Hammenmith, 
May  15, 1M9. 


MB.  DX  LA  HATa^S  MABINS  LOOOMOTITB. 

SMPLOTMSKT  OF  BAIXOOHa  FOA  MIU- 

TARY  PUBP08SS. 

Sir,— At  page  393  of  the  ottrreat  ? olusne, 
I  obsenre  a  design  for  a  marine  looomotiTe 
proposed  by  Mr.  De  la  Haye,  and  it  appears 
to  me  to  haTe  that  original  no?elty  which 
asoft  of  the  seheoies  ol  its  inTcntor  possess. 

Mr.  De  la  Haye,  however,  has  CTidently 
not  cilfflilsted  the  dimensions  of  a  Tessal 
oottstrocted  upon  his  plan,  and  I  think  that 
•  rery  rough  estimate  will  be  8u£Bcient  to 
Indicate  how  unwieldy  such  a  looomotiTe 
woold  be  if  it  were  actually  boilt 

In  order  to  redaqptbis  inconTenient  bulk 
as  moch  as  possible,  I  shall  assume^ 

1.  That  four  cylinders  are  nsed  instead  of 
i^beres^the  conrezity  of  the  sphere,  which 
nerer  toncbes  the  water,  befaig  plainly  of  no 


2.  That  the  cylinder  is  immersed  to  one- 
half  the  radius,  giving  the  difference  between 
one-half  and  one-third  in  favoar  of  the  pro- 
posed constraction. 

3.  That  each  cylinder  is  intended  to  float 
50  tons,  the  Tcssel's  entire  harden  being  200 
tons. 

4.  That  the  breadth  (horixontally)  of  the 
cylinder  shall  be  equal  to  its  radios,  as  these 
proportions  will  probably  be  found  the  most 
convenient  on  the  whole. 

Proceeding  on  these  assumptions,  sU  of 
which  are  favourable  to  those  who  may  wish 
to  prove  the  project  practicable,  it  will  be 
found  by  a  simple  process  (the  details  of 
which  I  need  not  trouble  you  with),  that  the 
diameter  of  the  cylinder  would  be  more  than 
100  feet  I  After  this  announcement,  it  will 
not  be  necessary  to  allude  to  the  many  other 
objections  to  this  mode  of  ship-bidlding. 
But,  nevertheless,  there  is  something  philo- 
sophical in  the  conception  of  this  plan, 
although  the  proposer  of  it  shows  that  his 
appreciation  of  the  principles  is  very  fisr 
from  being  correct.  For,  in  soaring  from 
the  sea  into  the  air,  he  would  have  us  believe 
that  by  giving  a  rotary  motion  to  a  balloon, 
its  propulsion  would  follow  as  a  matter  of 
course. 

Now,  supposing  a  balloon  were  made  to 
rotate  with  any,  however  great  velocity,  why 
should  it  move  Jbrward  in  any  partioular 
direction? 

Rotating  about  a  vertical  axis,  end  sus- 
pended in  the  air,  every  dreumstance  would 
be  precisely  symmetrical  on  every  side  of 
that  axis,  and  no  motion  pf  the  axis  could 
possibly  result. 

Amongst  aspiring  aeronauts,  there  is  not 
a  more  genersl  or  more  illnsory  false  notion 
than  one  which  I  have  had  sometimes  to 
comment  upon  in  your  pages,  namely,  that 
of  reasoning  firom  motion  wliere  one  element 
acts  upon  a  body  partly  supported  by  an- 
other—to motion  ii  a  body  which,  to  all 
intents,  becomes  a  part  of  tlM  homogeneous 
Medium  In  which  it  is  to  progress.  Tliose 
who  wish  to  navigate  the  air  must  take 
swimming,  not  sailing,  for  their  type ;  and 
the  reckless  adoption  of  a  wrong  analogy 
has  been  the  fruitful  cause  of  the  numerous 
absurd  propositions  which  are  sure  to  fol- 
low it. 

As  I  am  upon  the  sulijeet  of  aerostation, 
I  shall  add  a  few  words  in  answer  to  the 
qnestions  respectiog  the  employment  of 
balloons  for  mlHtaiy  purposes,  which  appear 
m  the  same  Numbor  of  your  Magaabie  with 
Mr.  De  U  Hays's  communication.  A  bal* 
loon  of  the  natare  required  woold  cost  about 
gOOI.s  but  easpeaae  would  be  no  ebieet 
iHwre  a  battle  Bidght  be  hist  or  won.  6ne^ 
•  baUooii  eould  xiol  bo  laisid  fat  s^'^'inf 
.x2 
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weather :  I  myself  saw  one  break  from 
its  earthly  bondage,  and  spring  into  the 
clouds,  when  the  breexe  was  too  strong 
for  those  who  were  employed  to  confine 
it.  Obs,  I  think,  could  be  carried  in  a 
condensed  state,  and  as  labour  is  always 
tTailable  in  a  camp,  it  could  be  recondoised 
after  baring  been  made  use  of.  A  balloon 
may  be  filled  in  a  few  hours,  and,  tii  ealm 
wegiher,  oould  be  kept  in  that  state  for 
some  days,  being  capable,  at  the  tame  time, 
of  following  the  tardy  progresi  of  the  heavy 
baggage  of  an  army.  I  do  not  know  why 
balloons  haTe  not  been  more  frequently  em- 
ployed for  military  purposes,  unless  it  be 
that  no  neceasity  has  arisen  for  their  use  for 
more  than  thir^  years— as,  unhappily,  the 
po^ou  of  a  hostile  force  in  the  now  pend- 


ing campaigns  are  generally  aa  wdl  knon 
to  the  engineers  of  one  army  as  to  tiioss  sf 
the  other.  For  meteorologieal  pvposn, 
they  never  can  be  employed,  until  the  mocs 
ponderous  requisite — money — is  more  fredf 
available  for  the  advanceaMnt  of  sefaaoi. 
Silk  is,  undoubtedly,  hr  superior  to  saj 
other  substanee  yet  known  as  a  malerisl  fv 
the  retention  of  gas.  There  is  but  Bttb 
weight  in  the  objeetion  that  a  baOoon  woaU 
offer  a  mark  to  tiie  ensBy's  bomb  sbdli. 
It  would  never  be  reqdred  in  the  astiit 
advanced  posts  of  an  anny,  but  rather  is  i 
distant  look-out  dnriaf  a  siege  or  the  psi- 
sage  of  a  river. 

I  am»  Sir,  yours,  ftc, 

John  Mac  Giboos. 
24,  lincohiVinn-aeUU,  May  C,  1849. 
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Sir,— A  new  arrangement  of  furnaces 
and  boilers  for  steam  engines  has  occur- 
red to  me,  which  seems  adcalated  to 
combine  the  utmost  strength  of  boiler 
with  great  economy  of  foeL  The  pre- 
fixed  sketch  will,  I  think,  require  bat 
little  explanatioiL  a  a  are  two  cylin- 
drieal  Tessels,  placed  in  elose  proximitj 
side  bj  side,  and  eommanfeating  witn 
eaoti  other  by  steam  and  water  ways,  so 
!ft  to  form  one  boiler;  and  in  the  reeen 

"  ^paoe   vndemeath,  where  the  two 


Teasels  join,  I  place  the  fdmaoe,  wd 
sneh  part  of  the  recess  as  may  eztead 
beyond  the  fnmaoe,  senres  aa  a  floe  to 
carry  the  flame  to  the  back  or  fnrtlMr 
end  of  the  boiler;  where  the  floe  or 
draught  is  divided  in  two,  and  one  put 
of  the  heated  air  returns  under  ooe  tct* 
sel,  and  the  other  part  under  the  other, 
along  the  flues  marked  BB,  whence  it 
then  passes  in  the  direction  shown  \j 
the  arrows,  under  the  outer  aidei  of  tte 
boiler,  and  on  to  the  chimnej. 


THE   ELXOTRTC   LIGHT. 
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A  jMTt  of  the  brickwork  is  removed  io 
the  4giire,  to  show  the  position  of  the 
floesy  c,  in  the  ash-pit.  It  will  he  ob- 
serred  that  the  fumsee  and  flues  traverse 
the  whole  length  of  ihe  boiler  three 
times,  and  that  the  boiler  is  unquestion- 
ablj  well  adapted  for  strength,  while  it 


admits  of  easy  access  to  any  portion  of 
the  interior  part  for  the  removal  of  slate 
or  inerusUtions,  by  whieh  boilers  are  so 
liable  to  be  damaged. 

I  am,  Sir,  yours,  &c., 

Uriah  Clakkb. 
UiMtter,  May  1, 1849. 
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ilg.  3. 


Fig.  2. 


*fe 


iJ 


Kg.  1. 


f 
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^,—1  beg  to  sabndt  a  plan  for  over- 
eoming  the  difficulty  azpenenoed  by  the 
wastiog  of  the  carbon  potots  uied  in  oblsin- 
iBg  lig^t  from  a  galvanic  current,  which 
oceiinrad  to  ne  while  attending  a  lecture  on 
the  subject  a  few  evenings  sbce. 

The  arrangement  I  propoee  will  enable 
the  operator  to  maintain  nearly  an  equal 
intenirfty  of  light  as  long  as  the  quantity  of 
electricity  Is  equally  supplied,  without  per- 
sonal attendance,  or  any  arrangement  of 
machinery,  to  kosp  the  carbon  within  the 


reqsiaitt 
What 


i  I  would  suggest  Is,  that  the  carbon 
ahoold  be  either  cut  or  moulded,  as  ihown 
in  flg.  I,  and  In  such  lengths  as  will  be  pro- 
pettJcnats  to  the  required  duration  of  the 
Mghtf  wUch  must  be  ascertained  by  aperl- 
BMBft.  The  carbon  after  betog  moidded 
is  to  be  ftxed  Into  two  pieces  of  brass  or 
other  conducting  auiterlal  shaped  as  shown 
by  llg.  2,  so  as  to  hold  it  firmly,  and  at  the 
aame  time  bring  a  laige  portion  of  the  snr- 
Hice  of  the  two  materials  in  contact,  in  order 
thai  there  may  be  no  obstruction  to  the  cur- 
rent. The  piecei  of  bram  where  the  carbon 
Is  Inserted  are  to  be  fixed  «ther  in  an  up- 
right or  horlsoDtal  poeitlon,  at  the  minimam 


diitance'requlred'to  produce  the  lights,  and 
the  connection  with  the  galvanic  battory  to 
be  made  by  the  wires,  C  C.  It  is  evident 
that  the  current  will  commence  at  the  end 
nearest  to  the  wiree,  and  as  In  all  cases  the 
current  of  deetricity  travels  the  shortest 
road  from  one  electrode  to  the  other,  it  will 
advance  along  the  parallel  lines  In  the  same 
proportion  as  the  carbon  is  dlislpated,  and, 
of  course,  the  arch  of  light  will  accompany 
it.  It  is  evident,  therefore,  that  the  dura- 
tion of  the  light  U  only  limited  by  the  length 
of  the  pieces  of  carbon,  and  by  arrangliig 
them  horixontally  there  will  be  no  ihadow 
cast  beneath.  The  preparation  of  the  elec- 
trode ihonld  be  carefhlly  attended  to,  so  as 
to  have  It  as  homogeneous  as  pceaible  hi 
that  it  may  be  equally  dissipated  at 


The  light  *could  be  nudntalned  for  a  long 
period  In  a  very  small  space  by  arranging 
the  materials  in  a  spiral  horisontal  curve. 

The  parts  marked  A  are  intended  to  be 
of  some  non-conducting  substance. 

I  am  not  aware  whether  the  same  Idea 
has  occurred  to  others  before  me,  and  not 
having  heard  of  it,  I  thought  It  would  be 
well  to  bring  it  before  your  talented  oorre- 
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tpondents  and  readers,  in  order  that,  If  it 
baa  any  merit,  it  may  be  dereloped  and  made 
naefal ;  and  if  not,  it  may,  perehanee,  indnce 
otben  to  tarn  their  attention  to  the  matter^ 
and  be  the  indirect  means  of  overcoming  a 
great  difficnlty* 

I  am,  8ir,  yours,  itc»t 

W,  GiLLBSPIB. 


Fig.    1 
moulded. 


Deter^tion, 
repreaents    the 


earboB   when 


Fig.  2  shows  the  confining  screwt  and 
carbon  in  their  relatlTe  poeidons  with  the 
cone  of  light,  D  ;  tills  figure  is  a  aeetioa  of 
the  arrangement  shown  in  fig.  3. 

Fig.  3,  a  graduated  glass  rod,  to  whkh 
one  p6U  is  permanently  fixed,  and  «ho  otiNr 
moreable  at  pleaattre,  and  eonfintd  by  n  ierew, 
R.  BB  are  the  pieeea  of  brass  holding 
the  carbons,  E  E,  the  brass  being  made  with 
a  spring  to  retain  them.  D,  cone  of  li|^t 
at  the  oomBMDoemeBt,  whdah  gradually 
travels  to  the  opposite  direction. 


SPBins's   &SOISTBBXD   UYDBAlTt  OR  WATBK  ▼AI.TX. 

[Regiitered  under  the  Act  for  the  Protection  of  Articles  of  Utility.     Alexander  Speire, 
Yanxhall  Foundry,  Llyerpool,  Inventor.] 
Fig*  1. 


Fig.  2, 


of  tba 


V\g,  1,  iB  a  sectional  elevation  of  this 
hydrant;  and  fig.  2,  a  top  plan.  The 
body  of  it  is  made  of  cast-iron.  A,  is 
a  pipe  which  projects  from  one  side,  and 
is  proTided  with  a  fiange,  by  which  it  is 
conneated  to  the  water  main.  At  right 
angles  to  the  pipe,  A,  ihete  is  an  opening 
made  in  the  hydrant,  into  which  there  fi 
screwed  a  short  brass  tube  or  bush,  B. 
C,  is  a  washer  or  paeldng  of  gutta 
peroha  or  leather,  which  forms  a  seat  fof 
the  bush,  B|  D,  is  a  pipe  which  is 
passed  within  the  bush,  B,  and  packing, 
G,  and  extends  right  across  the  pipe,  A. 
At  its  inner  end,  tnis  pipe  is  faced  to  fit 
exactly  a  packing,  6,  of  gutta  percha  or 
leather;  and  when  pressed  up  against 
the  packing,  it  is  kept  from    shifting 


round  by  a  projecting  feather,  H,  which 
works  in  a  groove  made  for  it  on  the 
inside  of  the  hydrant.  H^,  is  a  scrvw 
hand  coupling  proYided  with  two  oppo- 
site threaded  screws,  one  of  whiohf  £ 
(the  right-handed  one),  takes  into  a 
thread  formed  on  the  ontsido  oi  te 
outer  end  of  the  pipe,  D ;  and  tho  otheri 
F  (the  left*handed  one),  into  a  thread 
formed  on  the  outside  of  the  pri^feeth^ 
part  of  the  bush,  B.  Adeordinj^  aS  die 
coopling  is  turned  to  one  hand  or  the 
other,  the  pipe,  D,  is  raised  or  lowered, 
and  the  water  admitted  or  shut  oft.  At 
its  extreme  end,  the  pipe,  D,  is  screwed 
for  the  purpose  of  connecting  a  hose- 
pipe to  it. 
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DATTM'S  BOTART  SKOtHB. 

Sir, — I  rnoft  anin  request  a  small  space 
in  your  colamns  for  a  reply  to  Mr.  Dredi;e*s 
letter,  which  appeared  in  the  Meeh.  Mag,^ 
of  the  19th  inst. 

I  thooght  I  had  expressed  my  meaning 
dearly  at  the  ontaet ;  bnt  as  Mr.  Dredge 
appeared  to  have  misunderstood  me,  I  gare 
■ti  ezplanation  of  tlie  passage  In  my  last 
letter:  1  am  donbtftil,  howeTer,  iHiether  he 
aoeepta  the  etplanation«  or  whether  he 
regards  me  "  so  ignottnt  as  not  to  know 
that,  for  tiie  equalisation  of  power,  the  fly- 
wheel is  requisite  throughout  the  retoln- 
tion  ?*'  I  therefore  feel  called  upon  to  say 
a  few  more  words  upoo  the  point.  I  am 
well  aware  that  in  most  engines  a  fly-wheel 
ia  requisite  to  render  the  motion  uniform 
and  equabU;  bnt  in  the  passage  which 
'«starUed ''  Mr.  Dredge,  and  in  the  subset 
qnsnt  ezpliilation  of  it,  I  was  merely  consi* 
dering  to  what  extent  the  fly-wheel  is  neoes« 
sary  to  OYercome  the  dead  point  in  the  t#o 
classes  of  engines,  and  thereby  to  complete 
the  rotary  motion,  but  without  regard  to  the 
mniformiip  of  the  motion ;  and  I  showed 
tliat^  whilst  for  this  purposethe  fly-wheel  is 
requisite  during  only -^^  part  of  the  stroke 
in  a  redprooatittg  engine,  the  rotary  engine 
requires  Its  aid  throi^  |rd  of  its  stroke  or 
reYolntion  to  carry  it  past  the  line  of  cen- 
tres. Mr.  Dredge  objects  to  this,  that  even 
if  my  data  were  admitted,  my  eonolusions 
are  erroneous,  inasmuch  as  the  reciprocating 
engine  is  twice  on  the  line  of  centres  in  each 
rerolution,  whilst  the  rotary  engine  is  so 
only  once  s  bnt  if  we  suppose  the  engine  to 
baTe  two  pistons  to  each  cylinder  (which 
constitutes  one  of  the  latest  improTements), 
it  will  be  seen  that  both  the  parts  are  dosed 
twioe  daring  eedi  rerolution,  and  therefore 
my  oalonlation  is  correct. 

If  we  proceed  to  consider  the  fly-whed 
aa  a  regulator,  serving  to  render  the  rotary 
motion  equable  or  uniform,  we  shall  find  a 
more  powerfol  fly  is  required  for  the  rotary 
engine  than  for  the  redprocating  eDgine« 
owing  to  the  greater  fluctuations  of  the  im- 
pelling force  in  the  former.  In  the  redpro- 
cating engine,  the  steam  aots  upon  the  piston 
throughout  the  stroke,  dther  with  uniform 
pressure  or  ^pansirdy  towards  the  dose  of 
the  stroke,  so  that  the  variations  in  the  im- 
pelling force  are  not  sudden,  but  gradud. 
In  the  rotary  engine,  on  the  contrary,  the 
steam  may  be  sdd  to  act  percnssivdy— it  Is 
admitted  to  the  piston  during  only  one-third 
of  each  semi-revolution  or  bdf  stroke,  and 
is  then  suddenly  shut  off;  but  instead  of 
being  allowed  to  aot  expandvdy  upon  the 
piston  during  the  remdning  two-thirds  of 
its  course,  as  would  be  the  ease  in  a  redpro- 
cating engine,  its  further  action  is  instantly 
annulled  by  the  preasure  upon  the  oppodte 


sides  of  the  piston  being  equalized,  and  the 
piston  is  carried  onwards  through  the  re- 
maining two-thirds  of  its  semi-revolation 
solely  by  the  momentum  of  the  fly-whed. 
A  very  powerful  fly,  It  is  evident,  will  be 
requisite  to  regulate  such  great  and  sudden 
variations  of  the  impelling  force. 

As  to  the  question  of  oosti  Mr.  Dredge 
having  flrst  notloed  It,  I  was  eertainly  at 
liberty  to  advert  to  it  \  and,  be  the  additiond 
expense  little  or  muoh  which  Is  occasioned 
by  the  employment  of  two  cylinders  for  the 
purpose  of  avoiding  the  dead  points  (which, 
in  e  rotary  engine,  should  be  unnecessary), 
it  is  clear  tbit  the  increased  weight  and 
dimensions  of  the  engine  thus  oonstructed, 
have  no  tendency  to  increase  its  efllciency, 
but,  on  the  contrary,  in  many  ntuations, 
would  constitute  positive  objections.  The 
additiond  expense,  therefore,  is  simply  the 
price  of  an  imperfection. 

In  the  concluding  paragraph,  Mr.  Dredge 
again  contends  that  there  are  no  dead  pointe 
in  the  engine,  because  he  persists  in  consi- 
dering what  he  describes  to  be  a  eomhinatum 
qf  two  tnginet  as  one  engine.  I  will  not, 
however,  go  over  my  former  arguments  on 
this  head,  bnt  will  meet  Mr.  Dredge  on  his 
own  ground;  and  I  therefore  assert,  and 
am  prepared  to  show,  that  even  in  the 
eombintd  enginet,  there  ere  dead  polnto,  at 
which  the  steam  exerte  no  power  to  impel 
the  pistons.  This  may,  at  first,  **  sterile" 
Mr.  Dredge ;  but  if  he  will  carefully  iuTes- 
tigate  the  subject,  he  will,  I  have  no  doubt. 
And  that  such  is  the  case.  I  shall  not, 
therefore,  unless  called  upon  to  do  so,  tres- 
pass upon  your  columns  with  the  proo£ 
I  am.  Sir,  yours,  &c., 

A.  Z. 

May  23,1849. 


AJtBANOBMENTS  BOB  OITING  VKTBOBMITY 
OF  ACTION  TO  BLBCTBIO  0LOCB8  AND 
TBLBOBAPHS. 

Sir, — As  the  continual  variation  of 
the  strength  of  the  ^Ivanio  current, 
whether  &rived  from  "  earth  batteries," 
or  from  any  of  the  yarious  other  forms, 
appears  to  be  the  chief  impediment  to 
the  success  of  electric  clocks  as  perfect 
time-keepers,  I  shall  feel  obliged  by  your 
affording  me  space  to  describe  a  princi- 
ple upon  which  I  have  for  some  time 
been  intending  to  construct  one,  with  a 
view  to  rendering  the  power  by  which 
the  pendulum  is  kept  in  motion  alwa^ 
uniform^  and  not  variable,  aa  at  present, 
according  to  the  force  exerted  by  the 
battery.  It  will  be  seen  that,  except  it 
fall  below  a  certain  known  limit,  all  yaria- . 
tions  in  the  battery  power,  such  as  thoM  \ 


488 


ELECTRIC  CLOCKS  AND  TELEGRAPHS. 


caused  by. the  addition  of  fresh  acid,  and 
the  gradual  decline  of  its  strength  as  it 
becomes  saturated  with  the  salts  of  the 
metals  used ;  or  by  a  change  of  batteries 
from  a  weak  to  a  powerful  one,  or  the 
reverse;  or  by  the  varying  moisture  of 
the  earth  in  cases  where  earth  batteries 
are  employed — ^will  be  compensated  for 
by  this  arrangement,  with  the  greatest 
certainty  and  exactness. 

Figs.  1'  and  P  represent  respectively 
a  front  view  and  ground  plan  of  the 
pendulum  and  electro-magnetic  arrange- 
ment; and  fig.  V  a  section  through  me 


^Mi 


Fig.  2-, 


line  xy  of  fig.  1*.  a  and  of  are  two  flat 
circular  coils  of  wire  through  which  the 
current  is  made  to  pass,  as  shown  by  the 
arrows  being  conducted  up  and  down 
the  wooden  pendulum-rod,  B,  by  the 
wires,  i,  through  the  reversing  apparatu 
above,  which  is  omitted  in  the  figure  for 
the  sake  of  distinctness.  These  coils  are 
both  wound  in  the  same  direction,  and 
are  acted  upon  when  the  current  is  pav- 
ing by  the  compound  horse-shoe  mag- 
nets, NS,  NS.  C,  is  an  adjustiiSe 
weight,  answering  to  the  osoal  *' pendu- 
lum-bob." 


Kg.  1« 


Fig.  1', 


FU'li 


The  means  by  which  the  compensation 
is  efibcted  will  now  be  easily  understood ; 
for  it  18  obvious  that  if  the  coil,  a',  were 
removed,  the  magnets  would  act  with 
their  whole  force  upon  the  other  coil ; 
and  according  as^  the  power  of  the  cur- 


rent passing  were  greater  or  less,  so 
would  the  force  acting  upon  the  pendn- 
lum  be  increased  or  diminished,  and  a 
consequent  irregularity  in  its  motion  pro. 
dnced ;  but  bv  the  addition  of  the  ooU, 
a',  upon  whfcn  the^magnets  act  with  om$ 
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haif  the  power,  but  in  the  r^r^rte  direc- ' 
tioD,  A  constantly  uniform  motion  s  in- 
sured. For,  supposing  that  the  strength 
of  the  galvanic  current,  and  conse- 
quently the  force  exerted  upon  the  coil 
or  wire  were  suddenly  doubled,  not  the 
slightest  alteration  in  the  motion  of  the 
pendulum  would  ensue,  any  more  than 
an  alternation  would  be  produced,  if  an 
exactly  equal  weight  (say  of  1  lb.)  were 
added  to  each  end  of  a  lever,  for  the 
retarding  action  of  the  coil,  a\  would 
be  in  exactly  the  same  ratio  increased. 

The  effect  of  variations  of  tempera- 
ture upon  the  pendulum  would  be 
counteracted  if  a  vessel  of  mercury,  of 
properly  calculated  sice,  were  substituted 
for  the  weight,  C,  as  in  Graham's  com- 
pensation pendulum. 

The  same  principle  might  be,  with 
great  advantage,  applied  to  the  electric 
telegraph.  The  movement  of  the  needles 
against  the  "  stops "  would  then  be 
always  uniform  in  power,  independently 
of  an^  variations  in  the  strength  of  the 
batteries,  the  insulation  of  the  wires, 
&c.  The  uncertainty  in  reading  the 
signals,  which  is  now  occasioned  by  the 
needles  rebounding  from  one  stop  to  the 
other  upon  any  augmentation  of  the 
power  of  the  galvanic  currents,  or  by  its 
failing  to  touch  them  if  the  signals  are 
given  too  rapidly,  when  it  declines, 
would  thus  be  entirely  removed. 

Figs.  2-  and  2*,  represent  one  of  the 
numerous  plans  by  which  this  may  be 
effected.  They  show  it  as  applied  to  an 
improved  arrangement  for  giving  motion 
to  the  needles. 

In  fig.  2*,  the  coils,  &c.,  are  seen  as 
they  would  appear  at  the  back  of  the 
instrument,  being  attached  to  the  dial- 
plate,  D.  Fig.  2*  is  a  sectional  side- 
view  of  the  same.  It  will  be  seen  that 
the  eoils  are  eight  in  number ;  the  four 
which  are  placed  between  the  estatic 
*  needles,  #  n,  n  «,  act  in  such  a  manner  as 
to  deflect  them  in  either  direction,  when 
the  current  is  passing,  according  to  the 
connections ;  the  whole  force  of  the  cur- 
rent is  thus  made  to  act  upon  their  ex- 
treme poles,  and  the  loss  of  power 
occasioned  by  its  passage  through  an  un- 
neeessarily  long  coil  is  avoided.  The 
supplementary  coils,  C*,  C,  C,  C*,  being 
plaoed  behind  the  inner  needle,  act  with 
one  half  the  power  of  the  others,  but  in 
the  reverse  direction  (in  the  same  man* 


ner  as  the  coil,  a\  in  the  clock  before 
described),  the  force  with  which  the 
needles  are  moved  is  thus  always  uni- 
form. 

It  appears  to  me  that  by  the  adoption 
of  these  arrangements,  the  inaccuracies 
I  have  alluded  to  in  the  action  of  the 
electric  clock,  and  the  uncertainty  in  the 
action  of  the  telegraph,  would  be  en- 
tirely prevented. 

I  am,  Sir,  yours,  &c., 
Gbouge  £.  DaBiNG. 

May  9, 1849. 

— ♦ 

TRB  CASK  OF  THB  FBACTUaSO  CRANKS. 

Sir, — Mr.  Terence  Smith's  contribations 
to  the  pages  of  the  Meehanicf*  Magazine  are 
always  interesting,  and  exhibit  much  scien- 
tific inquiry  and  research.  His  last  paper, 
page  422,  is  particularly  so.  Failure  is 
frequently  more  instructive  than  success, 
and  its  record  of  more  practical  advantage. 
It  is  this  which  renders  Mr.  Smith's  paper 
so  very  interesting. 

I  am  inclined  to  attribute  the  failures  of 
the  cranes  in  question  to  the  irregular  con- 
traction of  the  metal  when  cooling ;  for,  in 
castings  with  a  variety  of  section,  the  parts 
where  the  metal  is  slightest  cool  first,  and 
then  have  to  sustain  the  almost  irresistible 
contracting  force  produced  by  the  larger 
section  of  the  metal,  which  cools  more 
slowly,  and  which  thus  frequently  strains 
the  letser  section  to  an  extent  almost  bor- 
dering on  rupture. 

Thus,  suppose  the  hollow  cylinder  where 
the  fracture  took  place  to  possess  a  less 
transverse  sectional  area,  as  compared  with 
its  superficial  area,  than  the  flange  support- 
ing the  gib,  the  cylinder  would,  in  conse- 
quence, cool  before  the  heavy  mass  of  metal 
composing  the  flange ;  and  when  we  remem- 
ber that  a  difference  in  temperature  of  200° 
Is  equivalent  to  a  strain  of  10  tons  per 
square  inch,  it  it  not  so  much  a  matter  of 
astonishment  that  the  cranes  gave  way,  even 
though  the  test  weight  were  less  than  the 
value  Indicated  by  the  table  of  transverse 
strength. 

It  must  be  borne  in  mind  that  the  expe- 
riments from  which  the  tables  of  the  strength 
of  materials  are  computed,  were  made  with 
prisms  of  uniform  texture,  and  for  prismatic 
bodies  they  may,  no  doubt,  be  depended  on ; 
but  cast  iron  possessing  any  variety  of  sec- 
tion, which  offers  an  irregularity  of  the 
contracting  force  in  cooling,  should,  if  sub- 
jected to  any  strain,  be  always  closely 
watched  and  carefully  guarded  against. 
I  am.  Sir,  yours,  &c., 

William  DaiDOB. 
London,  10,  KoTfolk-street,Strand,  May  IS,  1849. 
t8 
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TIBBITT'S  PATINT  BOTABT  SNOIMK. 

(See  ante,  p.  428.) 
Fig.  3. 


Fig.  2. 


Figs.  I,  2,  and  3  of  the  annexed  en- 
gravings represent  a  single-acting  rotary 
engine  on  Mr.  Tibbit's  plan ;  and  figs. 
4f  5,  and  6,  a  double  acting  one — those 
parts  only  of  each  engine  being  shown 
which  are  necessary  to  a  proper  under- 
standing of  its  peculiarities.  Figs.  1  and 
2  are  transverse  sections,  and  fig.  8  a 
side  section  of  the  single-acting  engine. 
A  is  an  axis,  on  which  is  mounted  a 
cylinder,  B,  which  rotates  within  a  fixed 
outer  case,  C,  of  the  peculiar  eccentric 
form  shown.  D^I>»,D»,I>,  are  four 
leaves  or  pistons,  which  are  hinged  or 
jointed  to  four  ribs,  a,  a,  a,  a,  raised  on 
the  outside  of  the  cylinder,  B.  F  is  an 
induction  passage  for  the  steam,  and  G 
the  eduction  passage.  Each  quarter  of 
the  cylinder,  B,  is  bevelled  off  towards 
the  outside  at  the  parts  b\  6*,  6",  6^  so 
that  as  these  parts  come  successively 
over  the  induction  passage,  F,  the  steam 
may  have  free  access  under  the  leaves  or 
pistons,  B\  D»,  D»,  IH,  but  be  shut  off 
as  soon  as  they  have  completed  their 
transit.     The  action  of  the  engine  is  as 


follows : — Supposing  steam  to  be  admit- 
ted at  6^,  when  the  pistons  are  in  che 
relative  positions  shown  in  fig.  2,  it  will 
force  the  piston,  DS  outwards  against  the 
inner  circumference  of  the  case,  and, 
pressinff  against  the  ribs  to  which  that 
piston  IS  attached,  impart  a  rotarr  mo- 
tion to  the  cylinder,  B.  As  the  cylinder 
advances  in  its  rotary  courst,  the  unbe- 
velled  part  behind  b^  comes  over  tbft 
induction  passage,  F,  and  shuts  off  any 
further  supply  of  steam  to  the  space  b^ 
hind  the  piston.  D^ ;  but  the  steam 
which  has  been  previously  admitted  into 
the  said  space  acts  expansivelv  throogh*  < 
out  the  remainder  of  the  stroKe  of  that 
piston,  which  terminates  as  soon  as  it 
reaches  the  point  d^,  when  the  steam 
escapes  into  the  eduction  passage,  G, 
whereupon  the  piston  is  gradually  forced 
by  the  guide,  g,  to  recede  inwarda  into 
the  hollow  space  between  the  rib  to  which 
it  is  attached  and  the  next  succeeding 
rib,  and  becomes  flush  with  the  two  nba, 
as  shown  in  fig.  2,  in  which  state  it 
remains  until  it  again  comes  over  the 
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indiMtfon  port  The  lame  tottru  of 
•ctioB  tftkei  plioe  with  each  of  the  pis- 
te m  in  fluocesBiOD,  and  so  on  eontinuously 
as  long  as  steam  is  supplied.  The  ribs 
ar^d  pistons  come  into  close  contact  with 
the  npper  part  of  the  case  as  the  cylinder 
TCvoWes  (Ming  ground  to  fit  one  another 
truly),  which  makes  the  engine  steam- 
li^ht  at  that  point. 

In  figs.  4,  5,  and  6,  which  represent 
a  double-acting  engine  on  the  same  pUn 
of  oonstructioDi  the  parts  are  precisely 
tb«  same  as  bef<M«  desoribed,  with  this 
exeeptioB,  that  there  are  two  sets  of 
leases  or  pistons,  1)^,1)9,  !>,]>,  and 
D»«,  D«*,  !)•-,  D*%  hinged  or  jointed  fn 
pairs  on  to  the  outside  of  the  cylinder, 
whieh  cylinder  is  bevelled  off,  as  before 
described,  on  one  side,  to  admit  steam 
under  one  set  of  pistons,  and  on  the 
opposite  side  for  the  others.  The  set, 
l5«,  D*,  D*,  D*,  are  represented  as  being 
in  action,  and  the  engine  as  going  in  the 
direction  indicated  dt  the  arrow,  a. 
Steam  is  admitted  by  the  induction  port, 
F',  and  escapes  by  the  eduction  ports, 
O  and  6  ^ .  When  the  engine  is  required 
to  be  reversed,  steam  is  admitted  at  the 
opposite  end  of  the  cylinder  by  the  port, 
F*,  and  escapes  by  G  and  G*,  when  the 
•etof  leaves,  DsD',D«,D«,  cease  to 
kot,  and  D^%  J>»%  D»«,  D^  are  brought 
into  aetioD. 

nrrsiTUTioN  or  mbchanioal  BNOixasaa, 

Quarterly  Omerol  Meeting , 

4pril  25, 1849. 

Bobert  Stephsason,  Esq.,  M.P.,  President 

of  the  InstitBtion,  in  the  Chair. 

tTiM  prMent  was  the  first  xnMtlng  of  this  Instl- 
talloii,  since  fbe  deotion  of  Mr.  Robert  Stephenson 
to  inoeeed  his  lamented  father  in  the  Presidency ; 
and  excited  therefore  a  more  than  ordinary  degree 
•C  Ifltetest  We  subjoin  the  official  report  of  Mr. 
•taphensoB^s  Inaugural  Address,  and  also  the 
ofllclal  minutes  of  seme  of  the  more  Interesting 
papers  read  on  the  occasion— fbr  copies  of  both  of 
irhicK  tre  are  indebted  to  the  courtesy  of  the 
OcuneH. 

We  regret  to  observe  the  desponding— nay,  almost 
dMpaJring  tone  In  which  the  President— speaks  of 
the  prospects  of  the  Institution,  and  obserre  also 
with  some  surprise  that  he  regards  it  as  but  an 
fllmtraUye  instance  of  a  prevailing  "  languidness 
Mid  Inactivity  In  the  pursuit  of  those  arts  and 
icienjes  on  which  the  nation's  wealth  absolutely 
depends !"  We  have  no  right  to  question  the  cor- 
rectness of  the  representation  which  the  worthy 
President  makes  of  the  condition  of  hla  own  instl- 
taifon;  but  we  must  take  leave  to  say,  that  he 


■iorlbes  ^  to  •  state  of  feeling  In  the  public 
at  large,  which  exists  only  in  his  own  Imagina- 
tion, and  is  In  direct  contradiction  to  a  thou- 
sand notorious  fkcts.  Mr.  Stephenson  himself 
reftites  hla  own  asseitlon  when  he  afterwards  ob- 
aervee  that  the  natUm  stands  "preeminent  ibr 
mechanloal  abUities''--thaft  *' all  foreigners  concede 
to  ua  an  unmeasured  preeminence  in  those  parti> 
enlaia  (<.  «.,  the  meohaaical)  arU.'*  Soeh  preemi- 
nenoe,  and  aneh  *<  languidneas  and  inaetlvlty*'  are 
tfainffs  which  eoold  evidently  not  coexist.  If  institu- 
tions for  ttie  promotion  of  the  mechanical  arts  hare 
not  thriven  as  the  arts  themselvea  have  thriven,  and 
aa  they  onght  naturally  to  do,  we  may  be  perfectly 
sore  that  it  ean  only  have  arisen,  flrom  something 
fsnlty  either  In  their  organiaatioB  or  their  manage- 
ment. Let  us  test  the  truth  of  this  by  the  caae  im- 
mediately before  ua.  Who  can  wonder  at  want  of 
•ucoess,  attending  such  a  state  of  things  as  is  dla- 
elosed  by  the  eareeat  call  which  the  President 
makes  on  the  members,  to  be  up  and  doing— to 
pnt  their  own  shoulden  to  the  wheel.  "  He  wished 
strongly  to  impress  upon  them  that  without  energy 
and  industry  they  must  fail  m  A<rstfe/bre.  He  would 
endeavour  to  do  hts  pact,  and  trusted  and  ht^ed 
most  sincerely  that  the  memben  would  not  fisll 
In  doing  theirs,  for  without  iheir  a$$Uiance  no  eflbrta 
of  hJa  would  sustain  an  Inatitntion  of  that  kind."  It 
ia  of  no  use  eeitalnly  fn:  pei^le  to  fbrm  institutloaa 
anlesa  they  will  torn  them  to  aome  aooount ;  it  ia 
Utemlly  aasoolatlnr-4o  do  nothing.  To  be  s  mem- 
ber of  such  a  body  is  simply  to  be  one  of  a  number 
of  cyphers— to  be  of  fixe  Council,  to  be  only  a  bigger 
oypher  than  the  rest.  Another  ofaoumstanee  which 
has  had,  no  doubt,  an  unikvourable  influenoe  oil 
the  progress  of  this  partleular  fasatitution,  and 
would  have  had  under  any  dremnstaiieee,  is  Ita 
very  indeflnite  chaxaetei'-on  which  point  we  took 
occasion  to  make  a  remark  or  two  at  the  time  of 
ita  commencement  (see  voL  xlvi,  p.  *2d.)  What 
la  a  Mtchanieai  Engineer  as  distinguished  f^om  a 
CMI  Engineer  t  And  what  are  the  topics  which  it 
would  be  proper  to  discuss  at  the  Ci9il  Engineen' 
Institution  in  London,  but  which  would  be  out  of 
place  at  the  Mechanical  Engineer^  in  Birmingham  t 
No  one  can  tell.  The  Institution  goes  by  a  name 
which  neither  Indicates  clearly  the  class  of  persons  of 
whom  the  Institution  Is  composed,  nor  conveys  any 
distinct  notion  of  the  range  of  sul^ects,  with  which 
they  occupy  themselves,  or  would  like  to  be  thought 
occupied.  The  founden  of  the  institution  would 
seem  to  have  had  In  their  minds,  some  confosed 
idea,  of  there  being  a  line  of  demarcation'  to  be  drawn, 
between  those  who  design  and  build  engines  and 
machines  only,  and  those  who  design,  and  (by 
means  of  such  engines  or  machines)  construct  those 
greater  afii&irs  which  go  commonly  by  the  name  of 
Public  Works,  as  harboun,  bridges,  canals,  raU- 
ways,  &c.  No  doubt  there  is  such  a  line,  and  a 
very  broad  one  too ;  neither  ought  it  to  have  been 
a  difficult  matter  to  find  out  a  name  which  would 
have  chaiaeterixed  those  on  the  one  side  of  the 
line,  as  clearly  as  the  word  "Civil"  does  those  on 


492 


IHSTITUTIOK  OF    MSCHAKICAL   SNOUTfiKES. 


tlM  Other.  Indeed  popular  otage  liad  akeady 
coined  a  name  fiur  the  puxpoao,  which  only  reqnired 
aathoritative  adoption  hy  auch  an  inatltotion  aa 
thic,  to  have  become  permanently  engrafted  on 
the  language.  Every  one  underttanda  what  ia 
meant  by  a  Man^fae^urimg  Engineer,  aa  dlatin- 
gulihed  ftom  a  *'  Civil;"  and  if  our  Birmingham 
friends  had  bat  aisnmed  the  style  and  title  of 
THS  IxsTinrrxoK  of  MivvFAcruKXHa  Enox. 
NXBma,  they  would  at  once  haw  cleared  away  all 
doabt  about  their  itatua,  and  objecta,  and  multiplied 
their  chancea  of  aucceta  tenfold.  Pethapa  it  may 
not  even  now  be  too  late  to  profit  by  the  luggeation. 
Aa  the  opportunity  offen,  we  may  mention  two 
other  cireumatances  which,  we  fear»  have  not  been 
without  their  ihare  of  influenoe  in  producing  that 
generally  unBatUfactozy  reault  which  the  Preaident 
ao  unaffectedly  deploree.  The  entrance  fee  and 
annual  aubaoription  axe  complained  of  as  being  too 
high  (considering  the  ben  fits  conferred,)  and  the 
periodica]  meetings  as  being  too  few— onoe  a  quar- 
ter only.  The  former  might,  we  fancy,  be  reduced 
one-hair,  and  the  latter  increased  to  once  a  week 
with  real  advantage  both  to  the  finances  and  to  the 
usefulness  of  the  Institution.- En. M.  M.] 

The  Pretident'i  Addreit. 

The  Chairman  roM  tnd  aaid,  the  mem- 
ben  moat  permit  him  to  open  the  prooeed- 
ings  of  the  meeting  by  tendering  to  them  his 
tinoere  thanks  for  the  distingni^ied  priyllege 
they  had  oonferred  upon  him,  by  electing 
him  the  President  of  the  Institation  of 
Mechanical  Eegineers.  He  aasnred  them 
that  he  highly  prised  it,  and  would  endea- 
▼our  to  prore  himaelf  worthy  of  it  by 
attending  with  diligence  and  energy  to  the 
interests  of  the  institution.  In  nndcrtsldng 
that  dnty,  it  was  not  merely  becaose  he 
delighted  in  mechanical  pursuits,  but  he  was 
actnated  also  by  the  feeling  that  he  should 
be  doing  honour  to  the  departed.  In  under- 
taking it,  however,  it  was  necessary  that  he 
should  express  to  them  how  apprehensiye 
he  was— at  least,  thst  he  had  apprehensions 
—of  an  institution  of  that  kind  failing  for 
want  of  energy  on  the  part  of  its  members. 
What  had  hitherto  been  the  character  of 
/  almost  every  institution  of  this  kind  in  this 
country  ?  almost  unlvenal  failure.  It  was 
a  remarkable  circumstance,  that  in  a  coun- 
try like  Great  Britain,  whose  wealth  and 
power  are  so  closely  connected  with  the 
development  of  the  mechanical  arts  and 
sciences— it  appears  to  him,  in  fact,  a  com- 
plete anomaly  —  that  institutions  of  that 
kind  should  not  appear  to  reach  a  higher 
standard  than  they  now  bad.  They  saw 
astronomers  cultivate  and  maintain  a  society 
for  extending  their  knowledge  of  the  move- 
ments of  the  heavens.  They  saw  geolo- 
gists maintaining  and  extending  societies 
for  investigating  and  developing  the  atmo- 


tnre  of  the  eaith.  They  inr  pkjilologiila 
and  botanisU  maintaiaiBg  asd  cztaidiag 
thdr  soeieties  for  investigatiag  and  dateloy. 
ing  the  knowledge  of  the  animal  and  vege- 
table  productions  of  the  earth:  yet  tkey 
had  witneased  only  langmdness  and  iaae- 
tivity  in  the  pursuit  of  those  nrta  and 
sciences  on  which  the  nation's  wealth  abso- 
lutely depended.  That  it  shoud  be  the  caaa 
was  to  him  the  more  remarkaUe*  beeanae 
the  nation  stood  pre-emmeBt  for  their 
mechanical  abiUties.  It  was  not  egoliatieal 
in  him  to  say  this  in  Britain,  becrase  all 
foreigners  conceded  to  them  an  mnuienanred 
pre-eminence  in  those  partlenlar  arte.  With- 
out despsiriag,  therefore,  of  the  snoeesa  of 
the  institution,  he  felt  that  in 
the  task  he  was  now  doing,  it  was  i 
tiiat  he  should  impress  upon  the  i 
the  absolute  necessity  of  oo-operatiBg  with 
him  with  energy  in  the  forther  devel^aMBt 
of  the  institution.  With  that  along  convic- 
tion on  his  mind,  he  wished  also  strongly  to 
impreu  it  on  them;  for  withovt  cneigy 
and  industry  they  must  fail  aa  heretofore. 
He  would  endeaTour  to  do  his  part,  and 
trusted  and  hoped  most  sincerdy  that  the 
members  would  not  fail  in  doing  theirs,  for 
without  their  assistanee  no  efforts  of  his 
would  smtafai  an  iastitntlon  of  that  Und. 

jMintif es  of  iVoceedayf. 

Mr.  Batnis  exhibited  and  ezplmned 
aome  specimens  of  his  Picfenf  JUitwm^ 
Ckairt  and  SwUehet.  Of  the  chairs,  umb 
wss  a  joint  chair,  the  other  an  intermediatn 
one. 

The  joint  chair  had  one  jaw  on  the  ovtcr 
side,  fitting  dose  up  to  the  head  of  the  rails, 
and  the  rails  were  fixed  by  a  hortsontnl 
dowel-pin,  If  inch  wide  and  aeven-eightbs  of 
an  inch  thick,  which  waa  passed  throngih  a 
notch  in  the  end  of  each  rail,  and  a  oorre- 
sponding  hole  in  the  outer  jaw  of  the  dbmir, 
and  was  drawn  np  by  a  tertical  ootter  driwcA 
through  the  dowel-pin  on  the  other  aide  of 
the  chair.  A  wrought  Iron  plate,  9  incfaea 
long,  was  placed  under  the  head  of  the 
dowel-pin,  fitting  close  up  to  the  head  of  the 
rails  on  the  inner  side,  and  this  pUto  waa 
drawn  up  tight  agidnst  the  raOs  by  driWag 
the  vertical  cotter,  and  forming  a  stiff  seai^ 
ing  piece  across  die  joint  of  &•  rafla  ;  this 
plate  was  a  little  cambered,  and  waa  apnag 
flat  by  driving  the  cotter. 

The  intermediate  chair  was  intended  to 
hold  the  rail  without  the  use  of  a  key ;  the 
two  jaws  were  of  the  same  form,  both  fitting 
up  dose  to  the  hesd  of  the  rail,  bnt  they 
were  placed  obUqudy  instead  of  oppoaite  to 
each  other ;  the  chair  waa  slipped  endwlso 
on  to  the  rsil,  and  then  twisted  at  rSghft 
angles  to  the  rail,  whidi  made  it  grip  the 
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rail  betwMn  the  two  oblique  jawi.  The 
efaatr  was  loroed  tight  agtintt  the  rail,  either 
bjaoiewed  apikes  with  conical  heads  and 
eooentrio  countersink  holes  in  the  chair, 
which  foroed  the  chair  farther  round  and 
increased  the  pressure  of  the  jaws  on  the 
rail,  when  the  conical  head  of  each  screw 
was  drawn  home  into  the  coanternnk ;  or 
another  plan  for  dofaig  the  same  thing  was 
by  using  square  spikes  tapered  to  a  greater 
bieadth  at  the  upper  part  where  they  passed 
through  the  chair,  so  that  by  driving  them 
down,  the  chair  was  forced  further  round 
against  the  rail. 

An  estimate  was  presented  of  the  oompa- 
ratlTo  expense  of  laying  a  railway  on  the 
above  plan  and  on  the  ordinary  plan,  and 
the  following  were  the  respectlTe  amounts 
stated  in  it ;  the  amount  in  each  case  in- 
cluding only  the  cost  of  the  chairs,  keys, 
and  spikes,  ss  the  rest  would  be  the  same 
in  each  case. 

The  cost  for  a  mile  of  single  way,  laid  £, 
on  the  ordinary  plan,  with  wood 
keys  and  iron  spikes    .  .  348 

The  oost  for  a  mile  of  single  way,  laid 
on  the  above  plan,  with  square 
taper  spikes  ....  340 
The  same,  with  screwed  spikes  .  .363 
but  the  square  taper  spikes  were  considered 
equally  efficient,  and  they  were  more  con- 
venient than  the  screwed  spikes  for  drawing 
out  in  repairs,  &e.,  as  well  as  less  expen- 
sive. 

The  Chairuan  asked  what  trial  had 
been  made  of  these  chairs  ? 

Mr.  Bainxs  said  the  only  trial  that  had 
yet  been  made  of  them  was  a  short  length 
of  line  at  the  entrance  of  Norwich  Station, 
which  had  been  at  work  with  these  chairs 
for  eleven  months  with  complete  success, 
and  had  not  required  any  repair  of  the 
chairs.  It  was  situated  where  all  the  trains 
ran  over  in  entering  the  station. 
.  The  Chawman  remarked  that  it  was 
important  for  a  trial  to  be  made  on  a  main 
line  where  the  trains  were  passing  at  fnll 
speed,  becsuse  any  iron  fastenings  of  that 
kind  was  liable  to  be  affected  by  the  speed 
of  the  trains.  He  asked  whether  the  keys 
had  ever  got  loose  at  all  in  the  trial  that  had 


Mr.  Baimxs  said  a  trial  of  the  Joint  and 
Intermediate  chairs  would  be  made  shortly 
on  the  main  line  of  the  North  Staffordshiie 
Railway,  at  Danes  Moss,  near  Burton.  In 
the  trial  already  made  of  them  at  Norwich, 
there  had  not  been  any  looseness  of  tfie  keys 
of  the  joint  chairs,  and  they  remained  just 
the  same  as  when  first  put  down.  He  had 
made  a  trial  of  the  joint  chair  by  removing 
the  whole  of  the  ballast  away  from  under 
the  joint  sleeper,  and  the  joint  chair  held 


the  rail  ends  so  firmly,  that  scarcely  any 
deflection  could  be  perceived  when  an  engine 
passed  over.  He  thought  these  chairs  would 
do  away  with  the  canting  of  the  joint  sleep- 
ers, and  would  prevent  a  great  deal  of  the 
noise  in  passing  over  the  joints. 

Mr.  M^CoNNBLL  suggested  that  it  would 
be  preferable  to  make  the  dowel- pin  with 
rounded  edges,  and  the  notches  in  the  rail 
ends  similarly  rounded  at  the  bottom,  for 
the  purpose  of  preventing  any  risk  of  the 
rails  splitting  from  the  angles  of  the  notch. 

Mr.  Bainbs  said  he  did  not  see  any  ob- 
jection to  the  proposal ;  but  he  thought 
there  was  not  any  risk  of  the  rails  splitting 
from  the  notch,  because  a  clearance  of  ^th 
inch  was  left  between  the  dowel- pin  and  the 
top  of  the  notch,  so  as  to  prevent  any  pres- 
sure ever  coming  upon  the  dowel- pin.  The 
joint  chair  formed  a  coupling  between  the 
rail  ends,  and  the  rails  supported  one  an- 
other. 

The  Chairman  observed,  that  if  this  joint 
chair  stood  the  test  of  the  working  on  a 
main  line,  it  would  be  the  thing  desired,  but 
he  feared  there  were  too  many  parts  about 
it  to  atand  well.  He  considered  the  con- 
struction of  some  secure  fastening  for  rail- 
way chairs  was  of  the  last  importance  for 
railways,  and  thought  the  subject  well 
deserving  the  attention  of  the  members  ;  it 
wss  desirable  to  have  as  few  parts  as  possi- 
ble, and  those  not  very  costly. 

Mr.  VToooHOUSB  asked  how  it  was  in- 
tended to  replace  a  chair  becoming  loose  or 
breaking ;  whether  the  rail  would  have  to  be 
taken  out  for  the  purpose  ? 

Mr.  Bainks  said  he  proposed  having 
some  chairs  cast  wider  in  the  jaws,  which 
would  allow  them  to  be  slipped  on  to  the 
rail  from  the  under  side,  for  the  purpose  of 
replacing  any  broken  chairs  without  taking 
out  the  rail.  But  he  fully  expected  there 
would  be  very  little  breakage  of  the  chairs, 
because  there  were  no  keys  driven  into  them, 
and  a  great  proportion  of  the  breakage  of 
the  ordinary  chairs  was  caused  by  driving  the 
keys ;  also  the  new  chairs  were  made  stronger 
than  usual ;  he  had  tried  one  of  the  inter- 
mediate chairs  by  suspending  it  from  one  of 
the  jaws,  and  hanging  a  weight  of  10^  tons 
from  the  other  jaw  for  several  weeks,  and 
there  was  no  failure  in  it. 

Mr.  Bainxs  then  explained  the  switch, 
the  principal  improvement  in  it  being  the 
additional  depth  of  the  switch  tongue,  which 
was  made  about  an  inch  deeper  than  the 
main  rail,  and  the  bottom  flanch  of  the 
switch  tongue  worked  under  the  jnain  rail 
when  the  switch  was  shut ;  for  the  purpose 
of  driving  under  the  main  rail  all  the  dirt 
that  got  between  them  in  the  working  of  the 
switch,  instead  of  driving  the  dirt  against 
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the  main  nil,  wliieh  was  an  eYil  in  the  ordi- 
narj  switches,  where  the  rails  were  all  of 
the^  same  depth,  and  caused  the  risk  of 
accident  by  the  switch  being  prevented  from 
dosiog  properly.  Another  advantage  ob- 
tained from  this  construction  was,  that  the 
bottom  flanch  of  the  switch  was  kept  entire, 
to  the  end,  instead  of  being  planed  off  on 
one  side,  as  in  the  ordinary  switches,  and 
that  increased  the  steadiness  and  strength  of 
the  switdi  tongue. 

The  Chairican  remarked,  that  the  switch 
tongne  was  chamfered  equally  on  both  sides. 

Mr.  Bainxs  explained  that  the  tongue 
was  formed  according  to  Mr.  Wild's  plan, 
with  the  point  dropping  under  the  head  of 
the  main  rail ;  and  the  tongne  was  shaped 
exactly  the  same  on  both  sides,  so  that  the 
switch  could  be  used  mther  right  or  left- 
handed. 

The  Chaikman  thought  that  was  an  im- 
proTement. 

The  Sbcritart  next  read  a  Deteriptiont 
by  Mr.  Weallbns,  of  Newcastle,  of  an 
Sxprea  Enffine  manufactured  by  Messrs. 
Robert  Stephenson  and  Co.,  for  the  York, 
Newcastle,  and  Berwick  Railway,  in  1848, 
and  intended  to  run  the  express  trains  be- 
tween Newcastle  and  York,  a  distance  of  8S 


miles,  as  loon  as  the  relaying  of  that  Bm, 
which  is  now  in  progress,  is  ooMpleled. 

This  engine  has  inside  cylinders  with  a 
crank  axle ;  and  six  wheels,  inside  bearings 
for  the  crank  axle,  and  outside  bearings  for 
the  leading  and  trailing  axles. 

The  cylinders  are  16  indies  diamater,  sad 
20  inches  length  of  stroke.  The  valvaa  are 
Tertical,  and  are  placed  on  the  ontar  aUa  af 
eadi  oytinder,  instead  of  the  inner  tida ;  tiM 
exhaust  passages  are  carried  under  the  cylhs- 
ders,  and  unite  at  the  blast  pipe.  The  ateam 
ports  are  1^  inches  wide  by  13  in^aa  ]«mg, 
and  the  exhaust  ports  2^  inehas  by  13 
inches ;  the  traverse  of  the  slide  valves  is  4| 
inches.  The  eccentrics  are  fixed  on  the 
ends  of  the  crank  axle  outside  of  tiie  wheeb, 
and  the  valves  are  worked  by  the  axpanaiaa 
link  motion.  The  pumps  are  worked  by 
the  same  eccentrics,  apd  are  fixed  at  the 
sides  of  the  fire-box.  The  boiler  Is  3  feat 
10  inches  diameter,  and  11  feet  in  laagth« 
containing  174  tubes  of  1  j>  inches  outside 
diameter,  and  11  feet  5  inehas  length.  The 
inside  fire-box  is  3  feet  9  inches  long,  by  3 
feet  8  inches  wide,  and  4  feet  9  inches  hiigh 
from  the  top  of  the  fire-bars  to  the  underside 
of  the  roof. 


The  heating  surfiuse  in  the  fire-box  is    82  tquare  feet. 
Ditto  ditto  tabes      964 


Total  heating  sorfiuse 
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The  driving  wheels  are  6  feet  6  inehes 
diameter,  and  the  leading  and  trailing 
wheels  are  3  feet  9  inches  diameter. 

The  outside  and  inside  frammgs  consist 
each  of  a  single  flat  wrought  iron  pkte,  1 
inch  thick  and  8  inches  deep  ;  the  inside 
fhume  is  bolted  to  a  flanch  upon  the  cylinder 
and  to  a  braclcet  on  the  fire-box ;  the  out- 
side frame  is  bolted  to  a  flanch  upon  the 
steam  chest,  which  is  in  one  casting  with 
the  cylinder,  and  is  attached  to  the  boiler 
by  three  wrought  iron  brackets  on  each 
ride. 

The  weight  of  the  engine  in  working  trim 
Is  about  22  tons. 

The  description,  of  iridch  the  above  is 
an  abstract,  was  accompanied  with  five  sheets 
of  illustrative  drawings. 

The  Chairman  observed  that  Uiis  engine 
did  not  diffw  materially  from  the  ordinary 
axpress  engines,  except  that  the  steam  chests 
were  brought  outside,  and  the  eceentrics 
placed  outside  the  driving  wheals.  He 
might  state  that  he  had  seen  the  engine,  and 
the  consumption  of  coke,  induding  getting 
up  the  steam,  was  18  lbs.  per  mile  with  the 
axpress  trains,  which  were  generally  very 
aaull,  hcring  only  three  or  four  carriages. 


Mr.  Mc  CoNNBLL  remarked  that  the  dia- 
tance  from  the  valves  to  tfaa  cylinders  was 
longer  than  usual,  and  would  be  a  little  loas 
in  steam ;  otherwise,  in  several  respects,  it 
was  a  convenient  arrangement. 

Mr.  Betbr  thought  the  parts  got  more 
spread  by  that  arrangement. 

Mr.  Mo  CoNNBLL  observed  that  it  ap- 
peared to  be  the  intention  to  lower  the  oaotra 
of  gravity,  by  removing  tlie  eceentrics  from 
under  the  boiler  ;  there  would  be  an  advan- 
tage in  the  valve  fluses  being  very  easy  to 
get  at  for  repairs,  in  consequence  of  bdnig 
placed  outside. 

Mr.  Henrt  Smith,  of  West  Brom- 
wich,  next  read  a  paper  on  A  PatmU  S^iid 
Wrought  Iron  Wheel  of  his  invention.  The 
whed  is  forged  solid  in  one  piece,  and  is 
manufactured  entirdy  by  the  forge  ham- 
mer ;  it  is  disc-shaped,  the  disc  portion  being 
about  f  inch  thick,  and  gradually  swdlod  oat 
to  the  thickness  of  the  nave  and  the  tyre. 

The  following  were  stated  to  be  the  diiaf 
dadderata  in  a  railway  whed. 

1.  The  greatest  posnble  strength  with  the 
least  possible  weight. 
2.  Durability,  implying  also  fedHtyof  repair. 

3.  Bconomy  in  cost. 
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Oa  te  ftnt  of  time  iN^ts  it  u  oonoaWad 
there  will  be  no  diiFeronce  of  opinioii  about 
tbe  due  shape  being  the  strongest  possible ; 
and  also  that  when  a  wKeel  is  made  in  one 
entire  piece,  it  mast  necessarily  be  less  lia- 
ble to  the  effects  of  wear  and  tear,  than  one 
whioh  is  eowposed  of  a  number  of  pieces. 
Thie  will  be  made  more  manifest  by  analys- 
ing the  mode  of  mannfacturing  railway 
wheels  in  the  old  or  ordinary  way.  For 
this  purpose,  and  for  the  sake  of  drawing 
the  ftirest  comparison  between  the  wheel 
now  under  consideration  and  the  ordinary 
wheels,  a  wrought  iron  wheel  is  selected  of 
the  most  improved  make,  having  a  wrought 
iron  nave,  with  the  spokes  welded  to  the 
nave  and  to  the  inner  tyre. 

Tlie  following  is  the  mode  of  manufacture 
of  this  latter  wheel.  Pieces  of  iron,  with 
wedge-shaped  ends,  are  brought  together  all 
eonyerging  to  a  common  centre.  These  are 
tiien  welded  together  to  form  the  nave  or 
boss  and  the  inner  ends  of  the  spokes,  of  the 
intended  wheel.  Other  pieces,  T-shaped, 
nre  then  welded  to  the  ends  of  these  spokes, 
and  again  to  each  other,  forming  the  inner 
tyre  of  the  wheel.  This  done,  a  rolled  tyre- 
bar  of  a  suitable  leogth,  is  bended  Into  a 
civcle  of  a  proper  diiuneter  to  go  on  the 
Inner  tyre,  and  is  welded  to  form  a  perfect 
oircular  hoop.  This  hoop  is  then  heated  in 
a  fnmaee,  and  put  upon  the  inner  tyre,  and 
then  the  wheel  is  immersed  in  cold  water  to 
oeoaaion  snob  an  amount  of  contraction  of 
the  tyre  as  shall  firmly  fix  it  upon  the  wheel. 
Riveta  or  bolts  are  then  passed  through  both, 
to  secure  them  together. 

Now,  it  was  submitted  that  the  whole  pro- 
cess of  thus  producing  a  wheel  is  open  to 
many  well-founded  objections,  such  as  the 
following  I— 

The  possibility  of  a  want  of  dexterity  in 
the  manipulation  of  the  different  parts,  in 
the  making  and  bringing  them  together. 
The  chance  of  doiog  so  when  the  iron  is 
not  in  a  proper  condition  for  welding ;  then 
the  uncertainty  of  the  hoops  or  tyres  being 
exactly  the  same  length,  or  the  wheels  with 
the  inner  tyre  of  precisely  the  same  diame- 
tsr ;  and  again,  the  amount  of  contraction 
of  the  outer  tyre  depending  upon  its  slow  or 
rapid  cooling,  will  be  affected  by  any  varia- 
tion in  the  temperature  of  the  wheel  itself 
and  the  water  in  the  ''  bosh''  or  cooling 
cistem,  and  these,  of  course,  cannot  be 
kept  uniform.  All  these  circumstances  are 
opposed  to  wheels  being  well  made  with 
/•Off  tyres,  whether  with  wrought  iron 
naves  and  arms  or  with  cast  iron  naves. 

In  reference  to  the  second  head — dura- 
bility, it  is  conceived  from  the  contingencies 
already  alluded  to,  that  it  must  be  obvious, 
a  whed  made  in  one  piece  will  be  the  mon 


laating ;  but  on  this  point,  the  wbaeX  which 
forms  the  subject  of  the  present  inquiry  has 
other  claims  to  prefer. 

In  consequence  of  the  iron  in  the  wheel 
being  both  granular  and  laminar,  inasmuch 
as  by  the  mode  of  manufacture  hereafter 
explained,  this  result  is  ensured,  and  the 
grain  of  the  iron  being  brought  to  stand  at 
right  angles  to  the  direction  of  the  wear, 
and  the  body  of  the  iron  being  of  a  denser 
and  more  compact  character  than  rolled 
iron,  it  must  doubtless  be  much  stronger 
and  more  durable  than  any  rolled  tyre-bar 
of  piled  iron,  which  is  liable  to  lamination, 
and  altogether  of  a  softer  nature. 

Again,  the  torsive  and  abrasive  effects  of 
the  carriage-breaks  will  not  produce  the 
same  results  on  a  solid  disc  wheel  as  on  one 
with  a  loose  hoop  or  tyre  of  rolled  Iron. 

Then  as  regards  repairing,  when  the  tyre 
of  the  disc  wheel  is  worn  down  so  much 
as  to  require  a  renewal,  the  wheel  can  be 
put  in  the  lathe  and  turned  cylindrical,  to 
receive  a  tyre  in  the  ordinary  way,  secured 
on  by  bolts  screwed  into  the  tyre  from  the 
inner  side,  or  by  countersunk  rivets  through 
the  tyre ;  and  it  must  be  then  a  better  wheel 
than  any  yet  manufactured. 

On  the  subject  of  cost,  it  can  only  be  ob- 
served at  present,  that  as  the  first  expense 
does  not  determhie  this  point,  it  must  be 
left  to  be  settled  by  the  results  of  a  sufficient 
experience. 

The  following  is  a  description  of  the  mode 
of  manufecturing  the  new  solid  disc  wheels. 
In  the  first  place,  a  straight  bar  of  ham- 
mered or  roiled  iron  is  taken,  of  4  or  4^ 
inches  width,  or  more  if  required,  and  suf- 
ficiently long  to  form  a  hoop  of  such  a  dia- 
meter as  is  most  suitable  to  make  the 
intended  wheeL  Other  pieces  of  bar  iron 
are  then  laid  flat  and  close  together,  and  cut 
in  lengths  to  the  same  circle  as  the  hoop,  to 
form  the  base  of  a  '*  pile ;"  the  hoop  is  then 
placed  upon  this  foundation,  and  filled  with 
scrap  iron.  The  whole  is  then  put  into  a 
reverberatory  or  beating  furnace,  and  when 
at  the  proper  heat,  is  hammered  in  the  tools 
or  dies,  to  form  a  "  mould ;"  the  face  of 
the  hammer  is  recessed  in  such  a  shape  as 
to  form  an  approximation  to  the  shape  of 
one  side  of  the  intended  wheel,  but  only 
about  two-thirds  of  the  diameter ;  and  the 
anvil  face  has  a  circular  recess  flat-bottomed, 
into  which  the  hammer  face  enters.  Two 
of  ^ese  "  moulds "  are  then  put  together 
back  to  back,  heated  in  a  similar  way,  and 
hammered  between  the  tools  or  dies,  which 
are  of  the  same  sectional  form  and  nearly 
the  full-size  scale  of  the  finished  wheel ;  but 
these  tools  embrace  only  a  segment  of  about 
one-fifth  part  of  the  entire  wheel.  The 
''  mould ''    is  turned   round   horizontally 
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during  this  process »  being  turned  a  little 
between  each  blow  of  the  hammer,  and  it  is 
thus  hammered  oat  to  the  form  and  siza  of 
the  required  wheel.  The  wheel  is  then  put 
into  an  annealing  farnace,  and  is  planished 
between  tools  similar'to  the  last,  which  are 
of  the  form  and  the  fall-size  scale  of  the 
finished  wheel,  and  the  wheel  then  only 
requires  the  tjre  and  the  nare  turning  in  a 
lathe,  and  the  centre  boring  out. 
(7b  6e  continued,) 


HJORTH  S  MAGNSTIC  BNGXNK. 

{From  a  CorretpondentJ) 

Sir  Isaac  Newton  once  met  Bentley  acci- 
dentally in  London,  and  asked  him  what 
philosophical  pursuits  were  going  on  at 
Cambridge?  *'None,*'  replied  Bentley; 
**  for  yon  kill  all  the  game :  you  leave  us 
nothing  to  pursue!"  ''Not  so!''  said 
Newton ;  *'  you  may  start  game  in  every  bush 
if  you  will  but  beat  for  it.''  With  this 
anecdote  we  have  thought  proper  to  head 
our  description  of  one  of  the  most  important 
discoTeries  of  the  century.  We  allude  to 
the  invention  of  Mr.  Hjorth,  a  nattre  of 
Denmark,*  who  has  discovered  the  means  of 
adapting  magnetism  to  all  the  purposes  to 
which  steam  has  hitherto  been  applied. 

The  principle  of  the  discovery  is  simply 
this — that  any  length  of  stroke  by  direct 
pull,  either  korizontaUy  or  veriieallyf  may 
be  obtained  by  Hjorth's  electro-magnetic 
engine;  this  is  an  established  fact,  and 
we  think  that  a  careful  examination  of  ths 
engine  at  work,  will  induce  scientific  com- 
petent judges  to  declare,  that  its  power 
might  be  unlimited,  and  every  part  of  the 
machinery,  at  the  same  time,  under  perfect 
controul.  Having  only  seen  a  small  engine 
of  rather  more  than  a  man's  power,  which 
is  considered  the  working  model,  we  are 
bound  to  distinguish  between  theory  and 
practice,  and  to  acknowledge  the  immense 
difference  between  an  experiment  on  a  large 
and  a  small  scale. 

The  engine,  when  in  motion,  proves,  that 
to  every  MetUm,  an  eqtutl  reaction  may  nte- 
eeedf  by  reversing  the  attractive  power ;  or, 
that  the  mutual  attraction  between  bodies 
may  be  equal  in  opposite  or  contrary  direc- 
tions. The  elementary  principles  of  the 
machine  are,  the  magnet  and  the  galvanio 
battery,  — two  similar,  but  independent 
powers  or  principles,  which  are  thus  admi- 
rably combined. 

Such  is  a  rapid  and  imperfect  glance  at 
the  theory  of  the  discovery.  The  practical 
demonstration,  according  to  the  specifica- 
tion of  the  patent,  is,  that  the  result  is 
obtained  by  passing  moveable  magnets  into 

*  ForspecUlettion,  see  ante,  pp.  409—433. 


hollow  magnets,  the  inside  parte  of  wliieh 
are  conical ;  and  secondly,  by  placing  a 
number  of  rods  or  points,  of  different 
lengths,  in  the  hollow  magnets,  which  rods 
are  to  pass  through  corresponding  apertures 
in  the  moveable  magnets.  The  consequence 
of  this  arrangement  is,  that  the  respective 
magnets  mutually  attract  each  other  by  the 
superficial  approximations  of  their  diflirent 
parts,  which,  during  the  whole  stroke,  pre- 
sent themselves  in  different  ways  at  the 
poles  of  the  magnets,  thus  exercising  their 
power  by  a  direct  pull,  without  being  limited 
to  any  length  of  stroke,  as  this  only  applies 
to  the  number  of  rods  applied  in  the  aame 
way. 

It  is  with  great  pleasure  we  notice  a  great 
improvement  in  the  constmction  of  the 
msgnets  for  obtaining  motive  power.  Tlie 
Inventor  has  succeeded  in  preventing  the 
destroying  effect  of  the  electric  spark,  by 
arranging  the  commutator  or  eurremt  changer 
in  such  a  way  that  the  electric  fluid  ia,  ac- 
cording to  its  intensity,  divided  into  seraal 
separate  currents,  which  pass  round  the 
respective  magnets  without  oommunicatiDg 
with  one  another ;  and  as  it  has  been  proved 
that  the  electric  spark,  when  of  great  in- 
tensity, produces  a  destroying  effect  on  the 
conducting  metals,  which  serve  to  break  the 
current,  it  will  easily  be  seen  that  this  in- 
provement  is  of  great  importance  with  ret- 
speot  to  applying  galvanic  batteries  of  great 
power.  The  electric  fluid  Is  communicated 
through  two  conductors  in  connection  with 
the  battery,  which  alternately  communicate 
with  both  sets  of  magnets,  acting  in  an 
opposite  direction,  by  which  means  an  up- 
and-down  motion  is  produced. 

Perhaps  it  may  be  as  well  to  observe  that 
the  motion  is  regulated  in  the  same  manner 
as  in  the  steam  engine — by  transferring  the 
power  to  the  crank.  There  is  another  Tery 
interesting  part  of  this  valuable  discovery, 
to  which  we  wish  to  direct  particular  atten- 
tion, namely,  that  the  wheels  on  locomotive 
engines  can  be  magnetised  by  magneto-dec- 
tricity  produced  by  the  revoluUon  of  the 
wheels,  and  the  required  adhesion  thus 
gained  will  enable  the  lightest  engine,  of 
sufficient  power,  to  draw  any  weight. 

Assuming  that  we  are  right  in  our  eon« 
jectures,  and  that  an  unlimiied  and  lastiuf 
power  can  be  obtained,  it  foUowa  that  the 
power,  once  acquired,  theiHoveaieis/  is  with- 
out friotion,  without  the  possibility  of  ex- 
plosion, and  without  the  remoteat  chanee  of 
collision  between  any  parts  of  the  madn- 
nery. 

P.S.  Since  the  preceding  remirki  were 
written,  we  have  beard  that  a  large  eoginsw 
having  a  IB^-ineh  stroke,  has  been  tried 
and  worked  so  satisfactorily,  as  folly  to 
establish  the  principle  of  the  invention. 
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SPB0IFICATI0N8  OF  BNOLISH  PATENTS  SN- 
ftOLLED     DURING     THS     WBB<    BNDINO 

25th  of  mat. 

Thomas  Cullbk,  London,  gentleman. 
For  imprwemmUi  in  apparatmi/orsteermg 
»k^  and  other  vuteU.  Patent  dated  No- 
Tember  18,  1848. 

1.  On  each  side  of  the  stern  post  an 
additional  rndder  is  attached  by  gudgeons 
to  the  braces,  so  as  not  to  interfere  with  the 
working  of  the  main  rudder  when  in  use. 
The  stem  post  is  fitted  with  projecting  strips 
fore  and  aft  the  additional  rudders,  which 
are  lerel  with  their  sides  when  out  of  action, 
in  order  that  the  run  of  the  ship  may  remain 
smooth  and  even.  The  heads  of  these  addi- 
tional rudders  pass  up  to  the  deck,  one  on 
either  side  of  the  main  rudder,  and  are 
fitted  with  tillers,  which  work  one  under 
tiie  other,  and  both  under  the  main  tiller. 
Wben^the  additional  rudders  are  not  required 
to  be  brought  into  action,  their  tillers  are 
lashed  together  or  made  fast  by  wedges.  In 
order  to  aToid  the  necessity  of  reeving  fresh 
ropes  to  work  these  rudders,  the  one  upon 
the  barrel  is  divided  midway  between  it  and 
the  side  blocks,  and  the  opposite  ends  fitted 
with  hooks  and  cringles,  whereby  either 
rudder  may  be  brought  into  use,  as  re- 
quired. 

2.  In  the  case  of  ships  propelled  by 
screws  which  can  be  lifted  on  to  the  deck, 
a  temporary  rudder  may  be  constructed  of 
metal  or  wood,  and  in  such  a  manner  as  to 
be  slid  up  or  down  into  the  place  of  the 
unshipped  screw.  But  in  the  case  of  other 
•team  or  sailing  ships,  the  patentee  pro- 
poses to  employ  a  Yertical  frame,  composed 
of  the  three  sides  of  a  square,  so  as  to  fit 
orer  the  stempost,  which  has  a  fidse  stem- 
post  attached  to  the  back  of  the  centre  one. 
The  false  stempost  is  ftimished  with  braces 
terminating  in  gudgeons,  which  gradually 
increase  in  length  from  the  top  one  to  the 
bottom.  A  spar  is  passed  through  these 
gudgeons  and  rests  upon  the  lower  one, 
which  is  fitted  with  a  heel  to  receire  the 
end.  The  space  between  the  false  stem- 
ppst  and  the  spar  is  planked  over.  Beneath 
each  brace,  on  both  sides  of  the  fiied  stern- 
post,  there  are  projecting  pieces  which  take 
into  corresponding  holes  in  the  sides  of  the 
firame.  The  inclined  position  of  the  spar, 
arising  from  the  increased  length  of  the 
braces,  allows  of  its  being  led  up  by  means 
of  suitable  hoisting  tackle  through  the  hole 
ia  the  stem  for  the  ordinary  mdderhead  on 
to  the  deck.  The  firame  is  provided  on  both 
ndes,  at  top  and  bottom,  with  guys  leading 
from  either  quarter  of  the  ship,  whereby  it 
Is  hauled  tight  over  the  stempost.    It  is 


then  lifted  up  into  position  by  the  hoisting 
tackle,  and  there  maintained  by  means  of  a 
bottom  piece  fixed  to  the  frame,  which 
catches  against  the  keel,  and  by  the  hold  of 
the  projecting  pieces  of  the  stempost  in 
the  holes  of  tike  frame. 

Chimt.^l,  The  additional  radder  or 
rodders  let  into  one  or  both  sides  of  the 
stempost. 

2.  The  arrangement  and  mode  of  work- 
ii^  the  tiller  and  tiller  ropes  for  steering  the 
same. 

3.  The  mode  of  applying  a  temporary 
ndder  to  ships  propelled  by  screw  power. 

4.  The  application  of  the  temporary  rud- 
der and  mode  of  preparing  the  stempost  for 
reoeiTiog  it. 

Thomas  Mastbrs,  Regent- street,  Mid- 
dlesex. For  certain  improvements  in  appa- 
ratua  for  making  adrated  waters,  and  in 
apparatus  for  charging  bottles  and  other 
vessels  with  gaseous  fluid;  also  improve- 
ments in  bottles  and  other  vessels  and  appa- 
ratus for  drawing  qff  liquids,  in  securing 
corks  or  stoppers  in  bottles  or  other  vessels, 
and  in  taps  or  vent-pegs.  Patent  dated 
November  18, 1848. 

Here  is  a  specification  which  literally 
defies  correct  analysis  from  the  excessively 
illiterate,  unmethodical,  and  unintelligible 
style  in  which  it  is  written.  Each  branch  of 
the  specification  consists  of  but  one  sentence, 
with  few  capital  letters,  or  points  of  any  kfaid 
to  furnish  a  clue  to  the  sense — with  half  the 
words  misspelt  (e.  g,  gutter  percha,  apparata, 
orofioe,  &0.,)  and  the  whole  thrown  together 
in  glorious  disdain  of  all  the  rales  of  gram- 
mar—with figures  moreover  referred  to 
which  are  not  given,  and  figures  given  to 
which  there  are  no  references.  We  are  not 
at  all  sure  that  we  have  been  able  to  make 
out  what  the  patentee  would  be  at,  and  can 
only  guess  that  the  improvements  meant  to 
be  specified  are  somewhat  as  follows  :— 

1.  The  carbonate  of  soda  and  tartaric 
acid,  from  which  the  gas  is  to  be  evolved 
*<for  making  aerated  waters,"  is  placed  in 
an  earthenware  or  glass  yessel,  and  the  liquid 
to  be  impregnated  in  a  similar  vessel,  which 
is  inverted  and  attached  to  the  first  by  a 
socket.  Communication  is  established  be- 
tween the  two  by  means  of  a  compound 
pipe,  whereby  a  portion  of  the  liquid  is  con- 
veyed to  Uie  soda  and  add,  and  liberates  the 
gas  which  ascends  through  the  liquid  of  the 
top  vessel.  When  it  is  snificiently  impreg- 
nated it  may  be  drawn  off  by  a  tap  fixed  in 
the  socket  for  that  purpose.  Or,  the  soda 
and  add  may  be  phoed  in  a  perforated  cy- 
linder indosed  in  a  globe-shaped  air-tight 
vessd,  containing  a  portion  of  liquid  and 
screwed  upon  the  vessel  in  which  the  liquid 
to  be  impregnated  is  placed.    A  pipe  leads 
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from  the  top  of  the  globe  to  the  bottom  of 
the  vessel,  and  can  be  opened  or  closed  at 
top  from  the  enter  side.  The  apparatus  is 
shaken  in  order  that  the  soda  and  aeid  may 
be  wetted  and  the  gas  liberated,  which,  being 
nnable  to  esoape,  will  enter  the  open  top  of 
the  pipe  and  descend  to  the  bottom  of  the 
liquid,  which  it  will  impregnate. 

The  apparatus  for  charging  the  liquid  into 
bottles  is  a  slight  modifieation  of  the  pre- 
ceding. The  syphon  tap  for  drawing  off 
aerated  liquids,  oonsists  of  a  pipe  with  a 
hole  at  bottom,  wUchis  forced  to  nearly  the 
bottom  of  the  yessel,  and  carries  a. box  at 
top,  with  a  piston  and  Ydlre  arranged  so  at 
to  give  passage,  when  required,  to  the  li- 
quids. In  the  tap  for  general  purposes,  the 
piston  when  depressed  drives  a  column  of  air 
through  a  one-way  valve  into  the  vessel,  and 
by  its  pressure  expels  tbe  liquid  through  the 
tap. 

The  Improvement  In  bottles  and  vessels 
consists  in  inclosing  them  in  an  iron  casing, 
to  prevent  accidents  from  their  bursting,  ana 
in  furnishing  them  with  projecting  pieces  for 
agitating  a  cooling  liquid  when  plunged 
therein.  The  improvement  in  securing  the 
oorlc  and  stoppers  consist  in  the  application 
of  sliding  discs,  or  loops  of  wire,  or  cord, 
or  of  hinged  pieces  to  hold  them  in  position. 
The  rubbing  surfaces  of  the  plugs  and  bar- 
rels are  to  be  covered  with  gutta  percha  or 
▼ulcanlzed  India  rubber.  And  lastly,  a  yent- 
peg  is  specified,  which  is  made  self-acting 
by  the  employment  of  a  springed  top,  which 
as  the  liquor  is  drawn  off  yields  to  the  un- 
balanced pressure  and  admits  sufficient  air 
to  establish  equilibrium  between  the  interior 
of  the  cask  and  the  external  atmosphere. 

The  substance  of  the  different  claims  is 
for  the  application  and  arrangement  of  the 
various  apparatuses,  as  described* 

John  Olivbr  York,  24,  Rue  de  la  Ma- 
deline, Paris,  engineer  /or  improvements  in 
ihe  mant^actwre  of  metallic  tubee.  Patent 
dated  November  21, 1848. 

Mr.  York  proposes  to  cast  iron  or  steel 
tubes  in  thick  short  lengths  which  are  after- 
wards to  be  rolled  out  to  the  requisite  thick- 
ness by  being  placed  upon  a  mandrel,  of 
rather  less  diameter  than  the  bore  of  the  in- 
tended tubes,  and  passed  while  in  a  heated 
state  lietween  a  pair  of  rollers,  furnished 
with  a  number  of  grooves  on  their  periphe- 
ries, which  are  of  gradually  decreasing  dia- 
meter. Or,  the  short  tubes  may  be  slid  on 
to  a  fixed  mandrel,  which  is  supported  in  the 
grooves  of  a  series  of  pairs  of  rollers,  and 
made  at  those  parte  which  are  in  the  grooves 
thicker  than  elsewhere,  but  not  quite  equal 
to  the  diameter  of  the  bore  of  the  intended 
tube.  The  diameter  of  the  grooves  of  each 
pair  of  rollen  decreases  gradually  till  the 


last,  which  is  equal  to  that  of  Oie  ettsite 
circumference  of  the  tube.  The  tUdc  tube 
is  slid  up  to  the  first  pair  of  rollers,  wlilsh 
seizes  hold  of  it,  partially  oompreseea  it  and 
passes  it  on  to  the  next  pair,  which  doea  the 
same,  and  so  on  throughout  the  seriea.  At 
each  succeeding  operation  the  tube  is  gifted 
one-fourth  round,  in  order  that  the  roller 
may  act  upon  different  portions  of  tlie  tube 
successively.  The  thick  short  iron  tabes 
may  be  formed  of  bars  with  bevelled  edges, 
bent  round  a  rod  and  welded  together  wlm 
on  the  mandril  by  the  action  of  the  fint  pair 
of  rollers. 

The  patentee  proposes,  lasttyi  to  diange 
the  form  of  the  flues  in  tubular  boilen,  Iroai 
a  circular  into  an  oblong  or  rectengular  one. 
bv  drawing  them  while  hot  through  a  die 
plate,  which  shall  have  the  effbet  of  pressug 
the  sides  together,  and  consequently  of  de- 
creasing their  area  without  deoreasing  ^eir 
heating  surface.    . 

Claime, — 1.  The  mode  or  modea  of  ma- 
nufacturing iron  and  steel  tubes  by  roQinf 
or  pressing  thick  short  eylinden  of  tbsis 
metels  upon  a  straight  mandril  betwMB  a 
pair  of  grooved  rollers. 

2*  The  mode  or  modes  of  manofaetariiif 
iron  and  steel  tubes  by  rolling  or  preanaf 
thick  short  cylinders  of  these  metols  over 
and  upon  a  stetionary  mandril  between  a 
series  of  pairs  of  grooved  rollers. 

3.  The  mode  of  deoreasing  the  area  witk- 
out  decreasing  the  surface  of  floes  in  tnbnlar 
furnaces. 

ALKX4WDSR  M'Dovo^L,  Laugnght, 
Manchester,  ehemist,  and  Hbnbt  R^wsoh. 
of  the  same  place,  ageat.  J^  la^prowe- 
mmtt  in  the  mamnfiictw  of  tiAphuic  meid, 
witrie  acidf  oxalic  aeidf  ckhriiM,  mad  9ml- 
pknr.    Plitent  dated  Norember  21 ,  1848. 

The  improTementa  sought  to  be  watmttd 
under  this  patont^  are  as  follows : 

1.  Rice  is  to  be  substitated  for  ragar  or 
sterch  in  the  manufactore  of  oxalio  add. 

2.  The  nitrous  fumes,  resulting  from  tbe 
manufacture  of  oxalic  add  or  any  otlwr  pro- 
cess, are  oonyerted  into  nitric  amd  by  basing 
drawn  by  means  of  a  pneumatic  apparBtoa 
alternately  through  water  and  air.  HiIb  ia 
effected  by  means  of  a  seriea  of  YanaU* 
each  filled  two-thirds  with  water,  and  om- 
third  with  air,  and  proTided  |with  a  pipe 
leading  from  the  top  of  the  one  to  the  bot- 
tom of  the  other.  Tbie  first  Tossd  in  Iks 
seriea  isoonneetedwiththeaouroe  of  supply, 
and  the  last  with  the  exhaustinf  apparafcas. 

3.  The  sulphurous  vapour  ia  oonvortad 
into  sulphurlo  add  by  a  dmilar  prnosM. 
The  first  Tessel  is  ooanaeted  with  the  sal- 
phur  furnace,  and  eoatdns  nitric  aeid,  IIm 
other  vessels  contain  watsr  only.  As  tiss 
process  eontinnes,  the  fint  Tessel  wiO  be 
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ckhftvited  of  its  nitrie  aeid^  which,  patt- 
ing thtoagh  the  leries,  will  become  con- 
deosed  in  the  last  of  all,  and  its  place  sap- 
plied  by  pure  sulphnrie  add.  At  the  con-* 
dttsion  of  the  operation,  the  last  tessel 
eontainittg  the  OOndenied  nitric  acid  is  pnt 
in  the  place  of  the  first  containing  partf 
ralphnric  add,  whidi  is  romored,  iiiid  the 
operation  renewed,  whereby  the  loss  of 
nitrlo  add  is  prerented. 

4«  The  improvvttents  in  the  maniifiidtiit« 
of  dilotine  consitt  in  treating  ehromates  of 
UchroSaates  (by  preference  those  of  lime) 
with  hydrochloric  add  in  a  free  or  nucent 
StatB«  Chlorine  ii  giten  off,  and  a  ddoride 
M  setone-diloride  of  chh>miam  tad  a  chld- 
ride  of  the  base  of  the  chrome  salt  prodnced* 
These  latter  prodncts  are  treated  with  ultHe 
add|  and  the  hydtochloric  acid  distilled  off. 
fnr  the  formation  of  nitrates  of  chrome^  add 
of  the  base  of  the  salt  originally  tis<}d, 
which  nitrates  are  sabjeoted  to  heat  aUd  the 
nitrons  tapotM  eYolTcd  ozydised  and  con" 
densed,  as  in  the  first  instance,  for  the  pro- 
dMtlon  of  nitric  add^  What  then  remaifii 
ii  th«  thromate  or  bichromate  originally 
employed,  and  whkh  may  be  again  nsed. 

fi*  The  improrement  fai  the  mannfactnra 
<ff  iolphitr  consists  in  passing  snlphnretted 
liydirofen  through  heated  pipes,  wherebjr 
the  snlphnr  is  depodted  and  the  hydrogen 
driven  off. 

dahu,*^!.  The  nso  of  rice  in  th6  maiiu- 
ftetnre  of  oxaBc  add. 

2.  The  mannfaettire  Of  nitric  add  by 
paadng  the  idtrons  taponrs  altofnatdy 
Chrongh  water,  or  a  w«ak  solntlon  of  tfdd, 
iiid  A  oontainmg  oxygen,  whether  Such 
▼aponrs  are  produced  in  th6  inanttfiMtttre  of 
osdio  add  or  otherwise* 

8.  The  mahnfiutvre  of  tnlphurio  a^id  bjT 
Hie  prooesses  oescnoea* 

4.  The  Qse  of  the  ehromates  or  bichrd* 
mAtes  in  the  mazrafictnre  of  dilorine,  in 
eonnection  with  the  nte  of  nitric  add  for 
the  MconTerdon  of  the  bye  prodncts  into 
the  ehromate  or  bichromate  originally  6tt- 
ploted. 

5.  The  decomposition  of  Ivlpbilretted 
hydrogen  by  heat. 

Wtliiam  Hood  ChitUASt,  PhOaddphia, 
U.  fl.,  gentleman.  JPbr  eertain  improve* 
fiieulf  M  the  mantifaeiuM  of  tugar,  pari  ^f 
wAM  improvemeitii  i»  applicable  to  etmpo- 
ration  generally;  dUo  improved apparahte 
ybr  preparing  the  cane-traeh  to  be  need  ae 
fmel    Patent  dated  NoTcmber  21, 1848. 

These  improTcments  relate  to  the  whole 
of  the  different  processes  employed  in  the 
manufMsture,  firom  the  expresnon  of  the 
jnice  to  its  crystallisation. 

Mr.  Clement  proposes  to  nse  four  crush- 
ing rollers,  and  in  pairs  of  unequal  diame^ 


ters.  One  of  the  large  tollers  is  supported 
aboTC  the  other  three,  in  such  manner  tliat 
its  preumference  may  touch,  at  eertdn 
points,  the  cireumferenoes  of  the  others. 
The  last  of  the  three  lower  rollersi  which  is 
equal  in  diameter  to  the  top  one,  is  sup- 
ported fai  bearings  placed  rather  abote  those 
of  the  first,  so  that  the  cane,  which  is  fed  ill 
between  this  and  the  top  roller,  is  deliterod 
frotn  between  it  and  the  last  of  the  thre^ 
lower  rollers,  in  a  vertieil  or  neariy  tertieal 
podtion,  and  the  etoape  of  sudi  juice  ai 
may  remain  in  the  canes  after  the  thrcfe 
distinct  bites  they  hsTc  reodred  hi  their 
.  passage  between  the  rollers,  is  fildlltated. 
The  juice  is  conducted  to  the  filtering 
apparatus,  whidi  consists  of  an  endless 
band  of  wire  doth,  which  is  made  to  trarel 
orer  two  rollers  fixed  in  the  same  horisontal 
plane,  tad  under  a  drum  supported  below 
them  in  a  tank  of  water.  Underneath  the 
horisontd  portion  of  the  Irire  doth,  and 
between  the  two  rollers,  is  a  recdter,  whicd 
eatches  the  juice  that  fells  through,  tad 
conducts  it  to  a  reserroir,  horhig  taps  tof* 
nished  with  ball-cocks  for  regulatibg  its  fiow 
ilito  the  first  division  of  the  CTSporator, 
while  the  matters  which  have  been  separated 
from  the  Juioe  are  esrried  roulid  into  the 
ttak  by  the  terolutioil  of  the  doth.  lii 
order  to  free  the  tadlese  btad  i^m  thciie 
mattefi,  tad  to  prevent  its  carryhig  tajf 
portion  of  water  round,  two  brushes  are 
made  to  tat  agaihst  its  surfAce— one  beneath 
and  the  other  above  the  level  of  the  wateT^ 

A  portion  of  the  first  division  of  the  eva- 
porator ii  fitted  with  a  false  bottom^  under 
which  the  waste  iteam  froin  the  ta|^e  ft 
made  to  efanenlatef  whOe  the  other  ii  heated 
by  the  passage  o1  the  produott  of  combus- 
tion  from  the  furnace.  Across  the  centre  of 
this  dividon  is  i  trough,  oped  at  top,  aild 
fiot  reaching  quiti  to  the  bottom.  The  liquor 
is  kept  by  the  aotiott  6f  the  baU-eock  at 
the  levd  of  the  top  of  the  ddes  of  the 
trough,  tad  the  Spplieation  of  unequal  de< 
nees  of  heat  causes  the  liquor  to  dreulate 
from  one  tad  to  the  other,  whereby  the 
impurities  that  float  upon  its  surface  are 
made  to  topple  over  into  the  trough,  whence 
they  are  conducted  to  the  stilUhouse.  The 
liquor  flows  through  a  sluice-cock  into  the 
second  divlsioh  of  the  evaporator,  where,  in 
oonsequence  of  Its  being  placed  nearer  to  the 
fiimace,  it  has  a  greater  degree  of  heat  im- 
parted to  it.  A  horisontd  plate  of  iron, 
perforated  with  numerous  holes,  is  hinged 
at  one  end  to  one  of  the  sides,  while  the 
other  end  is  connected  to  the  tagine  of  the 
works,  whereby  a  rishig  and  falling  motion 
is  givta,  which  agitates  tiie  Uquor,  and  con- 
sequently promotes  evaporation,  and  pre-* 
vents  its  bdng  iijurioudy  affected  by  heat, 
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by  breaking  tbe  globules  ai  tbey  are  formed. 
Above  tbii  di? ision  of  tbe  evaporator  ii  fixed 
a  dram,  witb  blades  upon  its  peripl^nr, 
which,  as  it  revolves,  strike  against  the 
impurities  floating  upon  tbe  surface  of 
the  liquor,  and  tumble  them  over  the  sides 
of  the  evaporator.  Or,  a  dish  having  a  pipe 
in  the  centre,  and  a  rising  and  falling  motion 
oommunicatc4  to  it,  may  be  placed  in  an 
inverted  position  in  the  evaporator.  The 
eifect  of  tiliis  arrangement  will  be  to  create 
a  partial  vacuum  under  the  dish,  into  which 
the  steam  from  the  liquor  will  be  drawn, 
and  whence  it  will  escape  by  the  pipe.  This 
escape  is  promoted  by  introducing  an  inter- 
mittent jet  of  steam  into  tbe  interior  of  the 
pipe,  which  is  worked  by  the  movement  of 
the  dish. 

The  liquor  is  subsequently  conducted  to 
the  concentrator,  which  is  plsced  nearer  the 
fbmace  than  the  evaporator,  and  where  it  is 
consequently  heated  to  a  higher  temperature. 
After  some  time,  it  is  ladled  into  another 
one  placed  over  the  furnace,  which,  when 
the  liquor  arrives  at  the  '*  striking  point," 
is  tilted  up  to  empty  it  into  a  trough,  which 
conveys  it  to  the  crystalizing  or  curing  case. 

The  steam  boiler  of  the  engine  is  composed 
of  two  cyUnders,  communicating  with  each 
other  by  legs.  The  lower  cylinder  has  an 
eccentric  flue  through  the  centre.  The  pro- 
ducts of  combustion,  after  heating  the  con- 
centrators and  evaporators,  pass  around  the 
cylinders  and  through  the  eccentric  flue  in 
the  lower  one  to  the  chimney. 

The  crystalizing  case  is  mounted  on 
wheels,  and  divided  into  two  horizontal 
chambers  by  two  plates  iixed  tp  the  sides, 
and  having  a  longitudinal  opening  in  the 
centre  formed  by  tbe  space  between  them, 
which  can  be  dosed,  when  required,  by  a 
curved  plate  placed  underneath,  and  capable 
of  being  moved  up  so  as  to  cover  it.  When 
tbe  liquor  is  first  run  in,  the  longitudinal 
slit  is  closed,  and  remains  so  until  the  setting 
takes  place,  when  it  is  opened,  and  the  mo- 
lasses allowed  to  fall  through. 

The  apparatus  for  preparing  the  '*  bagass" 
consists  of  a  cart,  supported  on  a  cranked 
axle,  and  having  an  endless  chain  at  the  tail, 
which  is  driven  by  the  revolutions  of  the 
wheel,  and  provided  with  prongs.  As  the 
oart  Is  drawn  over  the  bagass  strewed  on  the 
ground  around  the  mill,  the  prongs  sdse 
hold  of  it,  carry  it  up,  and  throw  it  on  the 
ground  in  the  reverse  position  to  which  it 
was  at  first,  so  that  all  sides  become  alter- 
nately exposed  to  the  sun  and  thoroughly 
dried.  When  it  if  desired  to  gather  up  tbe 
bagass,  the  tail-board  of  the  cart  is  removed, 
and  the  prongs,  as  they  revolve,  will  speedily 
fill  it. 

To  coagulate   the   vegetable   albumen, 


without  increasing  tbe  density  of  the  i«e- 
charine  solution,  Mr.  Clement  enploys  a 
system  of  high-pressure  clarificatioat  wUdi 
consists  in  heating  the  solntion  in  n  does 
vessel  to  the  highest  temperatue  prectioabh 
without  injury,  so  as  to  prevent  the  escape 
of  steam.  The  vessel  is  provided  with  a 
thermometer,  and  a  safisty  valve  loaded  mf 
to  the  requisite  point. 

The  patentee  remarks,  that  in  elari^fiiiK 
saccharine  solutions  by  the  employment  of 
a  metal  oxide,  it  has  been  found  naoat  ad- 
vantageous to  present  it  in  a  nascent  state ; 
and  to  effect  this,  it  has  been  neneswry  to 
use  an  alkali  or  alkaline  earth  faa  ezeeH» 
whence  has  resulted  the  ineonvanlenoe  of  the 
triple  combination  of  the  oxide,  alkaU,  aod 
sugar.  He  therefore  proposes  to  avoid  Us 
by  employing  electricity  to  set  firee  the  oxide. 
With  this  view,  he  connsets  two  platfaa 
plates  with  the  poles  of  a  galvanic  battery ; 
immerses  one  in  the  saccharine  solution  in 
which  the  salt  has  been  previously  diaaolved, 
and  places  the  other  in  a  porous  bag  eoa- 
taining  water,  or  a  solution  of  the  salt  wed, 
and  also  plaoed  in  the  saccharine  aolntaon. 
The  electric  current  in  passug  firom  the  one 
plate  to  the  othei^-the  positive  andnegMive 
electrodes— decomposes  the  salt  in  tlM  ene- 
eharine  solution.  The  oxide  comhhMi  with 
the  impurities  at  the  one  electrode,  and  the 
acid  gathers  round  the  other  in  the  poiow 
bag,  whence  it  is  removed  as  may  be  most 
convenient.  He  next  proposes  to  filter  the 
solution  through  a  layer  of  phosphate  of 
Ihne,  in  which  are  plaeed  two  electrodes 
similarly  oonstructed,  and  united  br  a  strip 
of  metal,  for  the  purpose  of  precipitatiiv 
tiie  portion  of  oxide  in  combination  with  die 
sugar.  And  lastly,  to  pau  e  eoRuat  of 
el^tridty  in  the  same  manner  throvgh  the 
animal  charcoal  employed  in  the  daiifioatioa 
of  saccharine  solutions  generally. 

Ctainu*  —  1.  The  arrangement  of  die 
crushing  rollers  of  tbe  mill. 

2.  The  application  of  brashes  to  tbe 
filtering  apparatus. 

3.  Ac  arrangement  for  heating  and  sons- 
ming  the  liquors  in  the  first  division  of  the 
evaporator. 

4.  Hie  improved  means  of  sgjftffaf 
liquids  to  promote  their  mora  nfMi  evafoim- 
tion ;  and  in  the  case  of  saccharine  solnnene, 
to  pnveot  their  being  injurioudy  afiiested 
by  heat. 

5.  The  arrangement  of  steam  beilerB  in 
connection  with  the  evaporators. 

6.  The  double  chamber  cystallising  and 
curing  esses. 

7.  The  high-pressure  procen  of  clarifi- 
cation. 

8.  Theapparatos  for  preparing  eaao-tvish 
^r  fuel. 
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9.  Pradpitatliif  the  imparitiei  oontamed 
in  tacchirine  loUtions  bj  caasing  them  to 
oombine  with  the  base  of  a  lalt  or  an  iron 
of  a  chemical  oompoimd  through  theinitm- 
mentallity  of  electricitx. 

10.  The  uie  or  application  of  electricttj 
to  teparate  from  combination  with  the  ragar 
of  laeeharine  aolntiona,  and  to  precipitate 
the  oxide  employed  in  the  olarifloation. 

11.  The  eifcolation  of  an  electric  current 
tbnragh  a  bed  of  charcoal  to  promote  the 
oombinatlona  which  take  place  when,  parti- 
ally daiiitod  ttccharme  lolationa  come  into 
ooBtact  with  the  charcoal. 

HsimT  NawsoN,  of  Smethwiek,  near 
Bfarmingham.  Fwr  on  WKgrmtrntftd  or  tm- 
pnnmimU  in  IHrttet .  Patent  dated  No« 
T«mber  28, 1848. 

Theae  improTcmentf  ooniitt  in  constnict* 
Ing  the  tmia  of  a  rod  or  bar  of  iteel,  which 
ia  made  nearly  round,  and  beat  into  the 
flbm  requhred  for  fitting  niily  round  the 
body  of  the  patient  without  preaaing  faicon- 
feniently  afa<mt  the  part  to  be  supported* 
All  except  the  ends  is  tempered  and  then 
Japanned  or  coTered  with  some  suitdble  ma- 
ttfial.  The  ends  are  left  in  this  untempered 
state  to  allow  of  thebr  being  twisted  to  suit 
the  eouTcnience  of  the  wearer,  and  have 
bottom  pads  or  discs  attached  to  them 
by  serewa  or  riTCts,  which  are  coTered 
with  an  elastic  or  non-dastic  material  as 
required.  In  the  case  of  a  single  truss 
intended  to  be  used  to  support  one  part 
only,  one  of  the  pada  is  made  to  fit  over 
that  part,  and  the  other  into  the  back  beside 
the  Sfdne,  but  in  the  case  where  two  parte 
are  to  be  supported  a  double  truss  is  used, 
wliidi  oonsists  of  two  trusses  united  at  the 
back  by  a  piece  of  elastic  webbing,  which 
passes  across  the  spme,  wliile  the  back  pads 
lit  in  on  either  side  of  it.  The  form,  lec^th, 
and  strength  of  the  spring  are  to  be  Taried 
to  suit  the  position  of  the  isjured  part,  the 
slae,  and  strength  of  the  patient.  It  is 
stated  that  in  amiyority  of  cases  the  use  of 
this  truss  will  render  the  employment  of  sus- 
pensory bandages  unnecessary. 

Ctafai. — ^The  mode  or  modea  of  construct- 
ing trusses  of  springs  bent  round,  or  as 
nearly  so  as  conTcniently  may  be,  with  pads 
«r  discs  attached.to  the  ends  thereof,  as 
described. 

Hugh  Bixx,  of  London,  Esq.  JFbr  eer- 
faln  la^proeemiiiff  %%  aMal  machhua  tmd 
mucMmtry  fa  conaeef ton  with  the  buoytmt 
power  proiMCid  bp  gateoue  matter.  Patent 
dated  Noyember  23, 1848. 

Two  flying  machines  are  described:  the 
first,  is  «•  A  Balloon  Motor,"  which  haa 
a  sustaining  and  propelling  power ;  the 
leoond,  •'  A  Parachute  Motor,''  in  which 
the  propelling  power  oonstitates  the  suii 


taining  power.  This  propelling  power  is 
produced  by  the  rsTolntion  of  ArcMmedean 
screws,  or  by  a  **  shutter  propeller,"  which 
has  a  forward  and  backward  motion  im- 
parted to  it.  The  balloon  is  attached  by 
silk  iMuids,  instead  of  netting,  to  a  frame, 
which  is  composed  of  iron  tubes,  and  sup- 
ports a  boat,  composed  wholly  or  partially 
of  gutta  percha,  and  constructed  to  serve  as 
a  ear,  and,  in  case  of  the  aeronaut  falling  in 
the  water,  as  a  life-boat  For  this  purpose, 
it  is  fitted  with  air  receptacles,  oars,  mast, 
sidls,  &c.  The  balloon  is  steered  by  a  fan- 
tail,  and  proTided  with  buffing  apparatus  to 
prevent  concussion  in  falling. 

Paran  LLawxLLiM,  of  Bristol,  Glou- 
cester, brass  and  copper  manulkcturer,  and 
John  Hxmmans,  of  the  same  place,  brass- 
founder.  For  improvemente  <a  the  wumu- 
Jhetmre  qf  eoeie  or  vahee  for  drawtng  eff 
iiquide.    Patent  dated  Norember  23, 1848. 

The  passage  of  the  cock  or  tap  is  closed 
or  opened  by  means  of  a  disc,  ground 
smooth,  or  prorided  with  packing,  to  fit 
tightly  over  the  aperture  in  tlie  barrel.  The 
disc  is  famished  with  a  rod,  screwed  at  top, 
which  takes  into  a  female  screw  tapped  in 
the  stem  of  the  handle,  and  with  feathers 
fitting  into  the  bottom  of  the  barrel.  The 
top  of  the  rotary  stem  is  prorided  with  a 
flange  or  collar,  ground  smooth  or^fitted  with 
packing,  and  a  cap  is  screwed  over  it  on  to 
the  body  of  the  tap,  in  order  to  prevent  the 
escape  of  water  or  steam. 

Various  modifications  of  this  construction 
are  shown  and  described,  hot  which  do  not 
appear  to  possess  any  distinctive  or  important 
feature. 

Claim. — ^The  construction  of  the  various 
parts  described,  particularly  of  the  accu- 
rately-ground steam  and  water-tight  shoul- 
der of  the  rotating  stem,  with  or  without 
pacldng,  whereby  the  disc  valve  is  raised 
or  depressed,  guided  (ttc  in  orig.)  and  the 
cock  rendered  steam  or  water-tight. 

Henut  AmcHXR,  of  Great  George-street, 
Westminster,  gentleman.  Ftr  trnprove- 
mente  in  faeUitating  the  dbrieion  qf  eheete 
or  piecee  qf  paper,  parchment,  or  othet 
eimilar  eubetoneee.  Patent  dated  Novem- 
ber 23,  1848. 

This  invention  has  for  Its  object  to  facili- 
tate the  separation  of  posUge  stamps,  tickets, 
labels,  &c.,  one  from  the  other  as  they  are 
wanted,  without  having  recourse  to  any  cut- 
ting operation,  and  consiBts  in  punching  a 
number  of  holes  around  each  impression. 
This  is  effected  by  means  of  a  machine,  which 
conaists  of  an  ordinary  framework,  in  which 
sUdes  a  bed-pbrte,  fitted  with  clasps  at  each 
end,  to  retain  the  sheet  of  paper  in  poaition. 
One  of  the  dasps  is  pushed  outwards  by  a 
spriogi  to  keep  the  paper  at  the  requisite 
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degree  of  tensioo.  The  paper  ib  drawn  over 
a  number  of  perforations  arranged  to  suit 
the  form  of  tlM  stamp,  label,  &c.,  and  which 
serre  as  matrices  to  a  number  of  punches 
arranged  in  corresponding  lines,  and  set  in  a 
plate  attached  to  a  plunger.  A  rising  and 
fUUng  movement  is  giren  to  the  plunger 
through  the  intenrention  of  a  crank-shaft 
from  any  prime  moTer,  and  a  corresponding 
step-by-step  motion  is  communicated  from 
the  end  of  this  shaft,  by  means  of  suitable 
gearing,  to  the  sheet  of  paper,  so  that  the 
lines  to  be  perforated  may  oe  brought  over 
the  holes  in  the  plate  at  the  time  the  plunger 
descends,  and  so  that  when  it  ascends,  the 
paper  may  be  moved  one  step  forward,  in 
order  to  bring  the  next  succeeding  portion 
oyer  the  holes  and  under  the  punches* 

The  punches  may  be  made  in  the  form  of 
a  lancet,  so  as  to  produce  incisions  initead 
of  holes  in  the  paper. 

^Cl^m, — ^The  preparation  of  sheets  or 
pieces  of  paper,  or  other  similar  substances 
containing  postage  stamps,  tickets,  UbeU, 
or  other  analogous  impressions,  so  that  they 
may  be  divided  with,  facility  when  the  natu- 
ral tenacious  adherence  of  the  fabric,  as  a 
whole,  is  destroyed  (for  the  above-described 
olgect)  by  either  of  the  operations  of  stamp- 
ing, piercing,  or  punching. 

Christian  Sohislx,  of  Manchester,  me- 
ehanidan.  For  ceriain  improvem$nia  m  the 
eonstmciion  qf  coekt  or  valvee,  which  tm- 
provements  are  ako  qpplieublejbr  reducing 
the  friction,  qf  MJtlee^JowmaU,  bearings,  or 
other  rubbing  eurfaeee  in  machinery  in 
general.    Patent  dated  November  23, 1848. 

The  invention  sought  to  be  secured  under 
this  patent  consists  in  making  the  seats  or 
surfaces  of  contact  of  cocks,  valves,  axles, 
jonmals,  and  bearings  of  machinery  of  a 
curved  form,  instead  of  a  rectilinear  one,  as 
has  hitherto  been  the  practice. 

Tlie  machine  for  describing  the  oorve  is 
composed  of  a  ruler  against  which  slides  a 
piece  of  wood  having  a  metal  rod  attached 
to  it  by  means  of  a  pin.    A  bush,  carrying 


a  mling  pen  nndemeathf  is  plaoed  thereon, 
and  maintained  in  the  first  position,  and  the 
pen  in  a  vertical  one,  by  the  action  of  a 
spring. 

Wnea  it  is  desired  to  strike  a  curve,  the 
sliding  piece  and  the  rod  are  plaoed  at  right 
angles  to  the  ruler,  and  the  slids  moved 
along  the  lace  of  it,  theraby  dragging  the 
pen  after  it,  which  will,  when  travelllttg  over 
a  smooth  horizontal  surface,  des«Mribe  a 
curve,  the  nature  of  which  will  depend  upon 
the  distance  of  the  bush  carrying  the  ruling 
pen  from  the  end  of  the  rod  whieli  is  keyed 
to  the  sliding  piece. 

The  patentee  describes  leveral  figniss, 
which  show  the  modes  of  applying  this 
principle  of  construction  to  the  rubbing 
surfaces  of  cocks,  valves,  lilting  valves^ 
steam  boiler  regnlaton,  axles,  journals,  and 
pivots  of  astronomical  and  other  similsr 
instrumentSf  and  bearings  of  machinery  g 
but  which  are  all  such  as  would  readily  sug- 
gest themselves  to  the  mind  of  any  iateUi- 
gent  mechanic* 

C/ateu.-^l.  The  improvementa  In  eon- 
structing  the  seats  or  surfaces  of  contact  of 
cocks  and  valves  which  have  to  mb  against 
each  other  for  the  purpose  of  cutting  off  the 
passage  of  fluids,  &c, 

2.  The  application  of  these  improTemeiits 
to  the  coDstrnction  of  axles,  jonrnais,  and 
the  bearings  of  machinery  ii|  general,  Cor  the 
purpose  of  reducing  the  friction  resulting 
UFom  presBure  acting  in  the  direetiaa  of  their 
axes, 

Specificatiom  Due  but  not  SnroHed* 
JoBN  JvKEs,  ^samond  Cottage,  Fol* 
ham,  gentleman.  Fi>r  iaipropemente  infwr^ 
naeee  and  fire-pUkcee,    Patent  dated  No- 
vember 18, 1848. 

FnxniBAiCK  BRAMWijji,  of  MiilvaUf 
Poplar,  engineer,  and  Samubi.  Coio-stt 
HoMBASHAM,  of  the  Adelphi,  gentleaMn, 
For  improvemewte  in  feeding  Jurnaeee  wM 
fuek    Patent  dated  November  23, 1848. 


WMKI.T  I«18T  OF  DIStftNS  VOB  ARTICLKS  OF  VTILITT  nBaiSnUUIlk. 

Date  of    No.  in 


R«glitra-  tho  ae- 

tloQ.     gUter. 

May  la      1890 


17 


1891 


1191 
1S93 


Proprleton'  Names.  Addresses. 

Charles    Fletcher  and 

G0.M.... Birmingham 


Subject  of  Design. 


t M  Cylinder   for    brlek  -  maklof 

maeliiae, 

Henry  Rowe  Stevens...  Newmarket  ^ Smoke  diffuaer  to  cut«  ainoky 

chimneys. 

William  Parkins Oxford-street  ....^ Doubly  seeure  envelope. 

Xhomaa  Sattie ,.••  Qroenock Kitchen  boUor. 


WBBK1.T  LIST  OF  MBW  BKOXJ8H   FATBim. 
PImto  Annand  Leeomte  de  Fontalnemoreau,  of      in  weaving.    (Being  a  oommanieatioii.)    May  tt ; 
aonOi-stnet,  ^insbuiy,  tot  eertaia  ImpxovemMits       aixnontbs. 


ADVERTISEMENTS. 
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Franeis  Edward  Colegrare,  of  Brighton,  gentle- 
man, for  Improveineats  in  the  means  of  communl- 
cating  between  the  paesengers  and  guard  of  a  railway 
train,  or  between  the  guard  and  engine  driver ; 
parte  of  which  improvements  are  also  applicable  to 
working  eignals  on  raUways.   May  S8 ;  six  months. 

Solomon  Israel  Da  Costa,  of  St.  Helen's,  in  the 
City  of  London,  civil  engineer,  for  Improvemeota 
in  vessels  for  holding  solids  or  aaids,  and  in  ma- 
chinary  for  manuCaoturlng  such  vessels.  May  22 : 
■iz  months. 

ttMs  Reeee,  of  St.  John-atieot,  Smlthfleld,  and 
AsUey  Paaton  Price,  of  Margate,  Kent,  ohemiet, 
far  improvements  in  the  manafacture  and  refining 
of  sugar  or  aaooharlne  matters.     May  24 ;    six 

qigHthff. 

^Ao4r«w  Croue,  of  Gloooeater-fflace,  New-road, 
Itldalea^Xt  Esq.,  for  improvements  in  tanning 


hides  and  skins,  and  also  in  dyeing  fabrics  and 
substances.    May  24;  six  months. 

Thomas  Goodfellow,  of  TunstaU,  Stafford,  earth- 
enware manufacturer,  and  George  Goodfellow,  of 
Shelton,  In  the  aame  county,  potter,  for  improve- 
ments in  the  method  or  methods  of  prepariog 
plastic  materials  for  manufacturLng  purooses.  May 
24 i  six  months.  -»*-    r 

Andrew  Smith,  of  St.  James's,  Westminster, 
engineer,  for  improvements  in  machinery  for,  or 
methods  of,  mwufacturing  rope  or  cordage,  and 
improved  modes  of  fitting  and  uaing  the  aame. 
M^  24;  six  months. 

Fredericit  Steiner,  of  Uyndburu,  near  Acorlng- 
ton,  Lancaster,  Turkey-red  dyer,  for  improved 
processes  and  apparatus  to  be  used  in  the  Turkey- 
red  dye  on  cotton  and  its  fabrics.  May  24  -,  six 
months. 


LIST  OF  PATINT8   ORAMTID   FOR   8C0TLAKD   F&OM  THB    2Ut  OF  APRIL,  TO  THB   22nd 

1849. 

improved  mode  of  separatiiu^  different  qualities  of 
pofiatoea  and  other  vegetables.     May  10  j   four 
months. 
Alexander  Swan,  of  Kirkcaldyi  Fife,  manufac- 


OF  MATy 

Meyn  Jaeobi,  of  Spitalflelds,  Middlesex,  gentlo- 
nna,  fovoertain  impiovements  In  the  manafacture, 
•tamping,  aad  treatment  generally  of  wo  ven  fabrics 
of  aU  kmds.    Sealed  April  25  j  four  months. 

James  Roose^  of  Oarlaston,  Stafford,  tube  manu- 
fhoturer,  and  William  Haden  rtichardson,  the 
panger,  of  the  same  place,  tube  mmufacturer,  for 
Improvemenu  in  the  manufitcture  of  tubina. 
May/;  six  month  1.  " 

Aobert  OxUnd,  of  Plymouth,  chemist,  »nd  John 
OxlandjOf  the  same  place,  chemist,  for  Improve- 
ments in  the  maqufacture  of  sugar.  May  4;  six 
months. 

Frederick  Steiner,  of  H/ndbaro,  near  Aoering- 
ton,  Lancaster,  Turkey  red  dyer,  lor  Improved  pro- 
ceasee  and  apparatus  to  De  used  in  the  Turkey  red 
4ye  on  cotton  and  its  fabrics.    May  7 ;  six  months. 

John  Dalton  of  Hollingsworth,  Chester,  calico 
pnnter,  for  a  eertaln  improvement,  or  certain  im- 
provements, iq  priotlui  calicoos  aud  other  sur- 
faces.   May  9 ;  six  months. 

Alexander  Mankittrlcic,  of  Manchester,  Lancas- 
ter, merchant,  for  an  improved  composition  of  mat- 
.  Uff,  which  is  applicable  as  a  substitute  for  oil  to  the 
labrieadon  of  machinery,  and  for  other  purposes. 
(Being  a  communication.)    May  10;  six  months. 

James  Anderson,  of  Abbotiford-piaoe,  Glasgow, 
^ortli  Britain,  starch  manufacturer,  for  a  certain 


turer,  for  Improvements  in  heating  apparatus,  and 
in  applying  hot  and  warm  air  to  manufacturmg  and 
other  purposes  where  the  same  are  required.  May 
14 :  six  months. 

Samuel  Adams,  of  West  Bromwich,  Stafforil, 
organist,  for  improvements  in  miUa  for  grinding. 
May  10;  six  months. 

Daniel  Miller,  civil  englueer,  of  No.  168,  St. 
George's -road,  Glasgow,  Scotland,  for  certain  im- 
provements in  the  mode  of  drawing  ships  up  an 
inclined  plane  out  of  water,  for  which  mode  a 
patent  was  granted  to  the  late  Thomas  Morton,  of 
Leith,  shipbuilder,  on  the  23rd  day  of  March,  1819, 
and  whicn  mode  has  been  comm3nly  known  as 
"  Morton's  Slip."    May  21 ;  four  montns, 

Alphonae  Gamier,  of  Paris,  France,  but  now  of 
South-street,  Finsbury,  Middlesex,  merchaut,  for 
certain  improvements  in  extracting  and  preparing 
colouring  matter  from  orchil.  Ma;  21;  four 
months. 

Rees  Reece,  of  St.  John-street,  Smlthfleld,  and 
Astley  Paston  Price,  of  Margate,  Kent,  chemist,  for 
improvements  in  th3  manufacture  and  redning  of 
sugar  or  saccharine  matters.    May  21;  six  months. 


HIT   OF   PATBNT8   ORAMTRD  FOR  IRBLAMD     FROM  THl   20tH   OF   APRIL,   TO   THl    20tH 

OF  MAT,  1849. 


FWix  Alexander  Testud  de  Beaorcgard,  of  No.  17, 
Roe  SI.  aoMitin,  Parte,  engineer,  for  improvements 
m  genwating  steam  and  in  the  means  of  obtaining 
pow^r  from  atcam  engines.    May  19 ;  six  mouths. 

Tliomas  John  Knowlys,  of  Heysham  Tower,  near 
LaneiMter,  and  William  Filiis,  of  Shirley.  Hants, 
mechanician,  for  improvements  in  generating,  indi- 
caMng,  and  applying  hMt.    Mi^lO;  six  months. 

Samuel  Brown,  the  younger,  of  Lambeth,  Surrey, 
eaginoer,  for  improved  apparatus  for  measuring 


and  registering  the  flow  of  liquids  and  substances 
in  a  running  state,  which  apparatuses  are  in  part 
also  applloable  to  motive  purposes.  May  15;  six 
months. 

John  Smith,  of  Hare  Craig,  Dundee,  N.  B.,  fac- 
tor to  Lord  Douglas,  of  Douglas,  for  Improvements 
in  the  manufacture  of  flour,  applicable  in  the 
making  of  bread,  biscuit,  and  pastry.  May  IS ;  ilk 
months. 


All  Policies  Free  of  Stamp  Duty. 

Professional  life  assurance  company.— capital,  ie250,000,  with  upwards  ofSSOShare- 
■*      oiders.    incorporated  by  Act  of  Parliament. 
In  Addition  to  the  above,  .the  following  advantages  are  offered  to  the  assured. 
^1  poUciee  once  issued,  are  afterwards  indisputable,  as  appears  ou  the  face  of  tbe  pa 
^les  of  premium  extremely  moderate. 

iTo  extra  charge  for  going  to  or  tzom  or  residing  at  (hi  time  of  peaoe)  Canada,  Nova  Scotia,  New 
^l^nswtck,  Australasia,  Bermuda,  Madeira,  Cape  of  Good  Hope,  and  Prince  Edward's  Island. 
A  liberal  commission  allowed  to  agents. 
Protpeottues  with  Tables  and  fullest  information  may  be  had  at  the  Company's  oOoea. 

Age    20 41  10    9  I  Age    40......je2  IS    6 

.,      80 £t  1*    6  I     „      50.„...JSS  18    6 

AppUiSitieM  for  eountry  agoncieerequeated. 
SD^ARD  BATLIS,  ReaMmt  Manager  and  Aotuaiy. 
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FIVE  ENGRAVINOSforTHREE-HALFPENCEl  Pftrtliership. 

^B^  mo  ENQINEEES,  FOUNDERS  aa4  OTHBIS. 

PeOtkle's    Journal:  ^     The  Principal  of  an  OldEsUblUltedBagtMer. 

«^vv|fM7  B    wwiarauuy  Concern,  of  known  RecpectabiUhr,  b  tebM 

WITH  WHICH  IS  iHCOEPoaAT*D  of  wlthdrawig  trom  it  in  tivmx  of  iis  Soa.  Ifhi 

HOWITT'S     JOURNAL.  canmeetwitha  GentleiDan  of  Active  and  BuiaM 

r«.,*.i».  Hablu,  with  about  8,000/.  to  Join  hfan.    Tbt  fn- 

uyntaint,  ^      y^^^  j^^^,   j,^^  ^^^^^  Improved,  and  mil 

TtOUR    BEAUTIFUL   VIEWS    FROM   BAN-  a  mort  commanding  situation. 

•'-     YARD'S  Great  Panorama  of  the  Missouri  and  Addteas,  P.  W.,  Pos^offioe,  Bxidse-ftiMt,  Wot- 

Mississippi;  Carpet- Weaving ;  The  Autobiography  minster, 

of  a  Thief,  by  John  Saunders ;  Original  Letters  from  » 

a  SetUer  in  New  Zealand;  with  an  Engraving  of  NOTICBS  TO  CORBESFOHDESTS, 

Lampton  Harbour.  Wellington;  Poetry,  by  Henry  .  .t-««^  «««««  -r  thM  MmAmmit^  ir«««^ 

Frank  Lott.  W.  C.  Bennett,  &c.;  Royal  Academy  s^i'^^  fg^f *  ^ f^Af^^H^Jl'G^ 

Exhibiaon,  Regrts of  Lectu^^^           Uc.  *c  Jj ^Z^i^iS^Tp^J^^^d^^ 

London:.Wi.^.OH...^^^^^  ^^f^f::!^^^^^^ 

and26,Smithfleld.  duHn^  each  we^.    Sub4eripli<mi  Ub$iaUU^ti- 

eonct.    Par  anmum  17*.  itL,  toV-ysar^r  *••  •*•• 

quarUrlff  4§,  4d,    PottOJkeOnUn  tobtmaiipir 

HodgiOn'ftParabolicPrOpeller*  atUattht  StrandOfiet,  SoJo^pk  CUnlnReMm, 

THE  SCREW  SUPERSEDED.  *'"^  ^^'  ^'••^*'**''          ^ 

T"^;S?f5dtVSaW«St««'!2;^:  CONTENTS  OP  THIS  HUMBIK. 

tlon,  Which  consists  in  the  greater  speed  and  ease  Description  of   LesUe*s   Registeted  Cuttln« 

to  the  Vessel,  and  the  Machinery  connected  with  _  Machine-Kf  "A  tngravin^*)   •••w.-nTrin 

the  stempost,  in  iu  operation,  by  the  superiority  Electric  Clocks,   and  Mr.   Appold's  Alleged 

of  its    principle    and    construction,    at  an    im-  Improvements.    By  Alex.  Bain,  Esq. .....  40 

mense  saving  of  power.    The  lacts  have  been  fully  On  Mr.  De  la  Haye's  Marine  Locomoiire,  sad 

developed  on  a  trial  voyage  by  the  Ladm  StOe,  from  ^l^e  Employment  of  BaUoons  for  MilUsiy 

London  to  BellBst  and  Londonderry,  and  back;  and  Puipoees.    Bv  John  MacGregor,  Esq.....^.- W 

aUo  at  the  measured  knot.  Long  Reach,  the  results  Design  for  a  Furnace  and  Boiler.    By  Mr. 

of  which  are,  that  the  slip  of  the  Parabolic  Propel-  Uriah  Clarke-<»<tt  en^rtmiti^)  .......-.--.  4M 

ler  is  not  more  than  from  6  to  7  per  cent.,  whilst  The  Electric  Light^Mode  of  Adjusting  tkc 

that  of  the  Screw,  on  the  same  vessel,  is  from  25  Carbon  PoinU.    By  Mr.  W.  Gillespie-{intt 

to  30  per  cent.,  with  20  per  cent,  more  power  ex-  enifravingt) ^ .......•.......«.»».  W 

pended  by  the  engines.  Description  of  Spelrs's  Registered  Hydxaat « 

The  Screw  was  Superseded  by  the  Parabolic  Pro-  Water  Valve-<v<<A  engravingt)   ^^^^^  4« 

poller,  on  His  Netherlands  Majesty's  ship  famaran^.  Davies's  Rotary  Engine -Note   Rxphmstsiy- 

in  the  month  of  November,  1847,  the  particulars  of  By  A.  Z w 

which  were  noticed  in  the  ifecA.  Mag.,  August  5,  Anangements  for  Giving  Uniformity  of  Aetioe 

1848,  vol.  xlix.,  No.  1304.  to  Electric  Clocks  and  Telegraphs.    By  Ges. 

Applications  for  Licenses,  which  will  be  granted  £•  Dering,  £8q.->(vi<A  ngraitingt)  —....»«•  ^ 

during  the  present  year  at  a  reduced  charge,  to  be  Tlie  Case  of  the  Fractured  Cranes.    By  Wa. 

made  to  the  Parabolic  Sub-marine  Pxopelier  Com-  Dredge.  Esq.,  C.E. ..m... ...«...«  4tt 

pany.    Address,  Mr.  Clark,  Solicitor,  0,  Sixe-lane,  Tibbli'a  Patent  Rotary  Engine— <»<A  engr^ 

Bucklersbury,  where  ftdl  particulars  maybe  seen  <"^')  »•••• ..m......  4ft 

and  References  obtained.  The   Institution  of  Mechanical  Snginecfs— 

May  2S,  1849.  '     Quarterly  General  Meeting  s-- 

President's  Inaugural  Address  ^m,-*  w 

Baine's  Patent  Railway  Chain   and 

Switches  ...m... .mm.m..*.....*.-«  4W 

To    Eagiaeerm  aaa'. Boiler  ^^TH^^'IL':^'!^^ 

USakeni*  smith's  Patent  Wrought  Iton  Vhed,  494 

FTHE  BIRMINGHAM   PATENt'iRON  TUBE  gSfflitkT'ot  aSuIh-SSi;i'"£S55 

COMPANY  Manutkcture  Patent  Lap  Welded  during  the  Week:* 

Tubes,  under  Mr.  Richard  Prosser's  Patent,  for  Cullen-^Steerlng  Ships    .......«-...-<» 

Marine,  LocomoUvc  and  aU  Tubular  Boilers.    Also  Y^^^S?r^!i^j:^ZZZ  m 

Tubes  for  Gas,  Steam,  and  other  purposes.     All  M'Dougal  and  Rawsoii^AdMr!I»<-  4M 

sorts  of  Iron  Gas  Fittings.    Works,  Smethwick,  Clement— Sugar «.«......-..—.  g 

near  Birmingham,    London  Warehouse,  08,  Upper  bST-bSSSS'  "'."."""'.liiZ-ili^r.  W 

Thames-street.  Uewellin  and  Uemmans-^^^^Coas  ^^  Ml 

_,,_,,^__________ Archer— Dividing  Paper  ...«.....««••-  {Jj 

Schiele-Cocks  and  Valves  ....^m.-.^  *■ 

MESSRS.  ROBERTSON  &  CO.,  Weekly  List  of  New  English  PatenU  .^^^  ^  ^ 

PATHT  aoLiciTons.  Monthly  Ust  of  Scotch  Patents  .........-.-.-  {« 

/nr  »i«t«v    A -LM      *    r%    »^nn»,»<.^^*      »^  Mouthly  Llst  of  Irfsh  PatcuU  ................. 22 

(Of  which   firm  Mr.  J.  C.  ROBERTSON,   the      Advertisements .,....«. ..«,»....•.»•  ** 

EniTOH  of  the  Mxchavics'  Maoazixx  from  Its  - 

commenoement  in  1828,  is  principal    patUier.) r':^T7w 

undertake                                v     ^  if*    p-cmw,;  ^  o  N  D  O  N :  Edited,  Printed,  and  PnMlsh^ 

•PhA  •M.AM.o.M^M  M«  «>^^ ^,  Joseph  Clinton  Robertson,  of  No.  1«8|  ^' 

Tll«  proeiirattOll  of  Patents  street  in  the  diy  of  London,  and  fta,  »«^ 

For  EngUnd,  Scotland,   Ireland,  and  aU  Foreign  street,  Birmingham.--8o]d  by  A.  and  V.  Gsiir 

Countrlei,  and  the  transaction  generally  of  all  bttii-  nani.  Rue  Vivienne,  Paris ;  Maehin  and  Co.,  Dv> 

ness  relating  to  PAiiHXi,  lin  j  W.  C.  Caoipboll  and  Co.,  Hambwjii. 


MUSEUM,  REGISTER,  JOURNAL,  AND  GAZETTE. 


No.  1347.] 


SATURDAY,  JUNE  2,  1849.      [Prica  Zd,  Stamped,  Ad. 

Silted  bj  J.  C.  EobcrtMB,  166«  >lect-itreet. 
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oovgy's  patbmt  fjuoatino  dry  docks. 


The  seheme  of  employing  floating 
dry  docks  for  the  repair  of  yessels  is 
somewhat  startling  for  its  novelty,  but 
it  is  founded  on  sound  principles  and 
G^ers  many  advantages;  so  that  there 
seems  every  prospect  of  its  being,  ere 
long,  very  extensively  adopted.  Wher- 
ever there  is  any  considerable  extent  of 
water  space  in  communication  with  a 
tidal  river  unoccupied — as  in  the  outer 
East  India  Dock,  for  example — two  or 
three  docks  of  this  description  might  be 
very  conveniently  moored,  and  would 
afford  great  facilities  for  the  prompt  and 
speedy  repair  of  shipping. 

Figs.  1  and  2  exhibit  the  first  of  leveral 
arrangements  for  thig  purpose,  a,  repre- 
wntf  the  ship  to  be  operated  upon  ;  6  6  are 
two  balloon  yesiels,  **  capable  of  retaining 
when  sank  any  quantity  of  atmospheric  air 
which  may  be  put  into  them  ;**  they  are  con- 
nected together  by  means  of  a  strong  frame- 
work of  wood  or  cradle,  c  e,  and  in  this  state 
sunk  in  the  water.  The  ship  to  be  repaired 
is  then  brought  over  the  position  it  is  in- 
tended to  occupy  in  the  cradle ;  atmo- 
spheric air  is  next  forced  into  the  balloon 
vessels,  b  6,  until  this  and  the  cradle  and 
the  ship  are  all  raised  together,  more  or  less, 
out  of  the  water  as  the  ship  rises.  The 
shores,//^,  are  regularly  placed  to  support 
the  ship  in  an  upright  position  upon  the 
platform.  Blocks  are  used  to  guide  the 
ship,  and  removed,  if  desired,  after  the  ship 
is  in  its  place.  When  it  is  the  keel  of  a 
ship  which  requires  repair,  the  patentee 
fixes  a  series  of  frames,  such  as  are  repre- 
sented in  fig.  3,  upon  the  upper  surface  of 
the  platform  previous  to  sinking  it,  so 
that  when  the  ship  is  brought  up  abore  the 
surface  she  may  be  quite  clear  under  the 
keel,  and  rest  only  with  her  planking  upon 
those  firames. 

Another  arrangement  is  shown  in  figure 
4.  a  a  is  the  ship ;  b  b,  the  vessels ; 
e  c,  a  platform  for  supporting  the  ship 
when  raised  up.  The  platform  is  placed 
between  two  rows  of  piles,  e  e,  and  is 
ftree  only  to  move  up  or  down  between 
them,  but  not  in  a  longitudinal  direction. 
The  vessels,  b  b,  and  the  platform  are  con- 
nected  together  by  means  of  chains,//, 
passed  over  one  series  of  pulleys  placed 
apon  the  sides  of  the  vessels,  b  b,  next  to 
the  dock,  and  then  over  another  series  of  pul- 
^7**9 fff  attached  to  the  ends  of  the  beams 
constituting  the  framework  of  the  platform. 
The  connected  vessels  and  platform  are  then 
lowered  to  the  bottom  of  the  dock,  and  the 


ship  floated  in  over  the  platfornu  Atono- 
spheric  air  Is  then  forced  into  the  veiaeU, 
(b,  nntU  the  ship  is  raised  by  the  action  of 
these  vesMls  to  the  required  distanos  above 
the  Surface  of  the  water.  Should  not  this 
be  fully  accomplished  at  the  first  operation, 
the  veaidst  i  &i  are  again  sunk  (the  diaiaa, 
//,  being  at  the  same  time  shortened  by  s 
winch  placed  at  the  side  of  the  platform), 
and  again  charged  with  air;  during  whidi 
operation  the  platform,  e,  is  sapportad 
upon  the  upright  piles,  dd,  hj  means  of 
a  set  of  ratchets  and  palls,  upon  which  the 
platform,  c,  and  the  ship,  &c.,  may  fiaally 
be  made  to  rest,  leaving  the  vessels,  b  *, 
at  liberty  to  be  removed  for  other  purpoees. 
/  is  a  chain  which  connects  the  vessels, 
b  b,  together,  so  as  to  keep  them  in  the 
most  advantageous  position  for  the  action  of 
the  pulleys  over  which  the  chains  for  sup- 
porting the  platform  are  passed.  If  the 
depth  of  water  be  such  as  to  admit  of  the 
balloon  vessels  being  placed  under  the  plat- 
form, c,  the  patentee  prefers  employing 
them  in  that  position. 

Fig.  5  is  an  exterior  side  elevation  of 
another  apparatus  for  repairing  ships, 
&c.  The  floating  dry  dock,  bb,ia  placed 
in  a  basin,  k,  in  which  there  is  always 
sufficient  depth  of  water  to  float  the 
ships  on  which  it  is  desired  to  operate. 
When  the  level  of  the  water  in  the  basin  is 
higher  than  that  of  the  outer  harbour  from 
the  ebb  of  the  tide,  the  floating  dry  dock, 
bb,  is  emptied  by  means  of  the  syphon, /f, 
which  is  fixed  at  one  end  of  the  floating  dry 
dock,  b  b,  while  the  other,  passing  over  the 
jetty,  hf  falls  on  the  outside  into  the  hartKmr^ 
/  is  a  box  or  case  attached  to  the  flontang 
dry  dock,  b  b,  and  communicating  with  the 
interior  thereof  by  means  of  the  valve,  m; 
r  is  a  pipe,  by  which  the  syphon  is  filled 
with  water ;  s,  another  pipe,  fixed  in  the  tap 
of  the  syphon,  to  allow  the  escape  of  air, 
but  which  may  also  be  used  to  fill  the  syphoB 
with  water.  The  end  of  the  syphon  whidi 
falls  outside  the  jetty  must  be  dosed  by  any 
suitable  means  during  the  operatioB  «# 
filling. 

Fig.  6  represents  one  mode  of  eflTeet- 
ing  this ;  /  is  a  valve-box ;  u,  the  vmlve, 
and  r,  a  line  to  open  or  ahut  the  vnlvu. 
The  syphon,  when  it  is  filled  with  water, 
and  the  opening,  r,  closed,  and  the  line, 
e,  pulled  taut,  is  put  in  action.  The 
valve,  n,  opens  by  the  pressure  of  the  atiDo- 
sphere  on  the  surface  of  the  water  in  the 
floating  dry  dock,  and  the  latter  rises  in 
proportion  to  the  outflow  of  water.  The 
syphon  is  a  water  and  air-tight  flexible  tube, 
constructed  in  such  manner  as  not  to  col- 
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Upte ;  and  the  hdght  to  wUoh  the  water  ii 
detired  to  be  brought  thereby  matt  not  be 
greater  than  the  balance  of  atmoapheric 
pveaaore  will  allow.  Flexible  air-tight  bags, 
may  be  need  initead  of  the  caiea,  ee,  to 
regolate  the  immersion  of  the  floating  dry 
doek. 

Fig.  7  is  a  sectional  eletatlon  of  a  floating 
dry  dock,  difTerinir  slightly  from  the  one 
before  described.  The  cases,  c  c,  are  placed 
inside  at  a  distance  one  from  the  other,  and 
eoaamnnicate  by  means  of  a  pipe,  I.  The 
mode  of  employing  this  floating  dry  dock  is 
M  follows:—/  is  a  flexible  pipe,  ^hich 
passes  throngh  the  jetty,  A,  or  floodgate,  out 
into  the  harbour.  The  other  end  is  kept 
nbote  the  soriace  of  the  water  inside  the 
basin,  k;  pw  another  flexible  pipe,  which 
is  eonneeted  to  the  bottom  of  the  floating 
dry  dock.  These  pipes  are  then  united, 
and  allowed  to  fall  down,  when  the  water 
from  the  floating  dry  dock  passes  out  into 
the  harbour. 

Fig.  8  is  a  longitudinal  elevation  of  a 
floating  bridge :  a  a  are  the  beams,  &e. , 
forming  the  roadway ;  5  6  are  balloon  Tea- 
sels similar  to  those  before  described,  having 
openings  below  for  the  admission  of  water, 
and  pipea  at  their  upper  sides  for  the  admis- 
sion of  air  to  be  pumped  into  them  when  it 
la  desirable  to  raise  the  bridge  to  the  surface 
of  the  water  for  use.  c  c  are  strong  paral- 
lel guides  placed  at  each  end  of  the  bridge, 
within  which  the  enda  of  the  beama  of  the 
roadway  are  placed,  and  work  up  and  down* 
Instead  of  the  bMms  and  framework  of  the 
roadway  being  made  in  one  piece,  they  may 
be  of  sererid  pieces  jointed  together  by 
hinges. 


DATIBS'S  R0TA.RT  SNOINB. 

Sir, — Since  forwarding  to  yoa  my 
reply  to  Mr.  Dredge,  which  appears  in 
the  MtehanicM*  Magazine  of  26th  inst., 
it  has  occurred  to  me  that  it  would  be 
more  eoarteous  to  Mr.  Dredge,  and 
would  shorten  the  discussion,  if  I  at 
once  gave  my  demonslratioa  that,  even 
in  the  combined  rotary  engines,  ''dead 
points**  occur.  I  therefore  send  you 
the  following,  as  a  postscript  to  my  letter, 
and  have  likewise  sent  a  copy  of  the 
same  to  Mr.  Dredge,  to  give  him  an 
opportunity  of  replying  to  it  and  the 
letter  at  the  same  time. 

In  Davies's  rotsry  engine,  it  must  be 
borne  .in  mind  that  the  pistons  moTe  in 
equiltbrio  through  an  are  of  60"  on  each 
side  of  the  steam  stops,  and  that  in  the 


combined  engines,  the  pistons  in  the  one 
cylinder  stand  at  an  angle  of  Wf  with 
toe  pistons  in  the  other  cylinder.  Now, 
in  tne  accompanying  diagram,  let  ap 
represent  the  steam  stops ;  the  arcs,  a  a', 


a«",  and  bl/s  by,  hV'\  the  spaces 
through  which  the  pistons  move  in  equi- 
librio  by  the  impetus  of  the  fly-wheel; 
the  ares,  hf*  a'  and  of'Vi  the  spaces 
through  which  the  pistons  are  impelled 
by  the  steam  i  c  and  d^  the  pistons  in 
the  front  cylinder;  the  dotted  Hues,  e 
and  /,  the  pistons  in  the  back  cylinder ; 
and  tiie  arrows,  Ae  direotk>n  in  which 
the  pistons  more.  The  pistons,  c  and 
d,  it  will  be  seen,  are  60^  disUnt  from 
the  steam  stops,  and  are  therefore  no 
longer  pressed  by  the  steam,  but  are  just 
entering  into  a  state  of  equilibrium ;  and 
the  pistons,  t  wndf,  in  the  back  cylinder, 
being  90*"  distant  from  the  pistons  c  and 
df  are  only  80"  distant  from  the  steam 
stops,  and  are,  consequently,  30°  distant 
from  the  points,  of' b",  at  which  the 
steam  begins  to  act;  and  they  must, 
therefore,  be  carried  over  this  space  by 
the  impetus  of  the  fly-wheeL  But  the 
pistons  arriye  at  the  positions  shown  in 
the  diagram  four  times  in  each  revolu- 
tion ;  there  will,  therefore,  be  four  dead 
poinu,  extending  over  30"  each:  and 
thus  it  will  be  seen  that  the  combined 
engines  require  the  aid  of  a  fly-wheel 
through  one-third  of  each  revolutlott. 

In  mv  kst  letter,  the  word  ** ports" 
was  printed  instead  of  "pariM,**  which 
renders  the  sense  obscure.    I  am,  <tc., 

A.  Z. 
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Quarterly  Omeral  Meeting,  April  25, 1849. 

Robert  Stepbenton,  E§t(.,  M.P.,  Plrfsident  of  the  InititntioB,  in  ttw  Chair. 

(Concluded  from  p.  496.) 


(Smith's  aolid  WbeeU.)— Bj  this  mode  of 
manu&cture,  Low  Moor  iroD,  or  any  other 
description  of  iron  or  steel ,  can  be  used  if 
requited  for  the  tyre  of  the  wheel,  and  thus 
in  all  cases  ensure  a  clean  wearing  surface, 
and  a  compound  character  of  fibrous  and 
granulated  iron,  which  it  is  beliered  no  other 
system  of  making  wheels  affords. 

The  centres  for  large  spoke  wheels  are 
also  manufactured  in  one  solid  piece,  in  a 
similar  manner,  by  tools  or  dies  recessed  in 
the  form  of  the  nave  of  the  intended  wheel, 
with  a  short  portion  of  each  of  the  spokes 
radiating  from  the  naye.  The  centre  of  the 
wheel  is  thus  stamped  out  by  the  hammer, 
with  a  portion  of  ^u:h  of  the  spokes  about  a 
foot  long,  ready  for  welding  on  to  theT-pieces 
to  form  the  inner  tyre  and  the  remaining 
portion  of  the  spokes.  A  thin  web  or  fin  is 
left  in  the  centre  between  the  spokes,  which 
is  afterwards  cut  out  by  the  smith.  The 
object  of  this  construction  is  to  surpass  in 
certainty  of  soundness  the  precarious  me- 
thod of  making  them  at  present  in  use. 

It  is  wmeeessary  to  urge  the  importanoe 
of  obriati^g,  as  far  as  possible,  the  occur* 
rence  of  wqch  accidents  aa  hate  too  fte- 
qnently  happened  in  consequeooe  of  defeots 
it  railway  wheels ;  but  a  few  of  these  cases 


may  be  alluded  to  liere,  in  illustration  of  tiw 
subject. 

The  accident  on  the  Edinburgh  and 
Northern  Railway,  in  October  last,  wbca 
the  tyre  of  the  leading  wheel  of  the  engine 
broke  and  threw  the  train  off  the  line. 

That  on  the  East  Lancashire  Railway,  in 
Noyember  last,  where  the  tyre  broke  of  one 
of  the  carriage  wheels. 

That  upon  the  Brighton  Railwsy  in  Sep* 
tember  last,  when  the  tyre  of  one  of  the 
engine  wheels  broke,  throwing  the  train  off 
the  line. 

And  that  upon  the  Great  Western  RaiU 
way,  about  two  years  ago,  where  the  tyre  oC 
a  carriage  wheel  broke,  and  a  portion  of  It 
broke  through  a  carriage,  cansing  a  fctal 
accident. 

"^'ith  the  riew  of  obtaining  some  pno> 
tical  information  upon  the  comparative  r»> 
sistance  of  the  air  to  the  rvrolution  of  tiM 
disc  wheels  and  of  the  ordinary  spohn 
wheels,  some  experiments  hsTo  been  tried 
at  the  Vulcan  Iron  Works,  West  Brosawioh, 
by  Mr.  Henry  Smith,  with  the  assistance  of 
Mr.  Marshal],  the  Secretarr  of  the  Instit«- 
tion  ;  and  the  results  of  these  experimenfti 
are  appended  in  the  following  Table :— - 


XxraBmim  on  tbm  Rbsistavob  of  t«b  Aim  to  th«  Bpokm  pw  Wvn&n. 

Vulcan  Iron  Worki,  Aprfl  17.  IMt. 
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Then  experiments  were  performed  at  an 
old  mine  shaft,  279  feet  deep. 

The  axle  was  placed  across  the  top  of  the 
abaft  and  carried  by  two  bearings  with  brass 
steps ;  the  wheel  under  experiment  was  fixed 
on  one  end  of  the  axle  outside  the  bearing, 
and  the  counter  connected  to  the  other  eud 
of  the  axle.  The  counter  was  so  graduated 
and  arranged  that  the  most  correct  obser- 
Tation  could  be  taken  of  the  number  of  re- 
volutions completed  in  each  case. 

A  drum  2  feet  3^  inchea  diameter  was 
fixed  on  the  centre  of  the  axle,  and  a  rope 
three-eighths  of  an  inch  diameter  was  coiled 
on  the  drum,  with  the  moving  weight  at- 
tached to  the  end  of  it  hanging  over  the 
centre  of  the  shaft :  the  other  end  was  not 
attached  to  the  drum,  but  held  only  by  the 
grip  of  the  second  turn  of  the  rope,  so  that 
when  the  rope  was  run  off  the  drum  by  the 
weight  falling  to  the  bottom  of  the  shaft, 
the  end  of  the  rope  detached  itself  from  the 
drum  without  any  check.  As  there  was  not 
any  means  of  descending  the  shaft  to  bring 
up  the  rope  and  weight,  a  tail  rope  of  the 
same  length  and  size  as  the  main  rope  was 
attached  to  the  weight  at  one  end  and  the 
other  end  made  fast  to  the  top  of  the  shaft, 
the  rope  hanging  double  halfway  down  the 
shaft  i  this  served  to  bring  up  the  weight 
and  main  rope  after  they  had  fallen  to  the 
bottom  of  the  shaft  in  each  experiment. 
Theae  two  ropea  weighed  7  lbs.  each,  and 
the  weight  of  the  main  rope  caused  a  gra- 
dual acceleration  in  the  moving  weight, 
varying  from  nothing  at  the  beginning  of 
the  desceht  to  7  lbs.  at  the  end }  whilst  the 
tail  rope  acting  at  first  with  half  its  weight, 
caused  an  increase  varying  from  3^  lbs  to 
nothing  at  the  end.  The  result  was  there- 
fore, a  total  increase  of  the  moving  power 
varying  from  3^  lbs.  at  the  beginning  of  the 
HM  to  7  lbs.  at  the  end ;  and  aa  this  was  the 
same  in  each  case  and  the  pioving  weight 
was  also  the  same,  (56  lbs.)  its  effect  may  be 
neglected  in  ascertaining  the  comparative 
results  for  the  present  purpose. 

The  wheels  tried  in  the  experiments  were 
one  of  the  solid  wrought-iron  disc  wheels,  a 
wrought-iron  flat-spoked  wheel  of  Losh's 
pattern,  with  spokes  S^  inches  broad,  and 
»  wrought-iron  flat-spoked  wheel  of  Had- 
dan'a  pattern,  with  spokes  3^  inches  broad. 
These  wheels  were  selected  as  near  the  same 
weight  as  was  practicable,  the  Losh's  wheel 
being  one-eleventh  heavier  than  the  Disc 
wheel,  and  the  Haddan's  wheel  one  forty- 
aixth  heavier  than  the  disc  wheel ;  all  the 
wheels  were  3  feet  diameter. 

In  the  four  experiments,  Noa.  3,  4,  5,  and 
6,  (see  the  Table  appended)  the  time  in 
which  the  rope  was  run  off  the  drum  was 
the  aame  in  each  case,  17  seconds,  and  as  the 


number  of  revolutions  in  that  time  was  also 
the  same  in  each  case  (50),  in  consequence 
of  the  same  rope  being  used ;  it  follows  that 
the  velocity  of  the  wheel  at  the  moment  of 
the  power  being  detached  was  the  same  in 
each  case,  and  consequently  the  comparative 
resistance  in  each  case  is  indicated  by  the 
comparative  length  of  time  that  the  wheels 
continued  in  motion  after  the  power  was 
detached. 

In  the  experiments,  Nos..  1  and  2,  the 
weight  and  rope  were  dropped  down  the 
shaft  without  the  addition  of  a  tail  rope  to 
pull  them  up  again,  and  the  rope  was  short- 
ened to  9  feet  less  than  the  depth  of  the 
shaft  so  aa  to  ascertain  the  exact  moment  of 
the  power  being  detached  from  the  drum. 

The  time  was  the  same  in  both  cases, 
fifteen  seconds  from  starting  to  the  power 
being  detached,  and  the  number  of  revolu- 
tions alao  the  same,  38  ;  this  gives  an  average 
velocity  of  the  circumference  of  the  wheel 
from  starting  equal  to  sixteen  miles  an  hour, 
or  a  final  velocity  of  about  thirty-two  miles 
an  hour,  at  the  moment  of  the  power  being 
detached. 

In  No.  1  experiment  with  Losh's  wheel 
the  total  time  of  the  wheel  revolving  waa 
55  seconds,  and  in  No.  2  experiment  with 
the  disc  wheel  it  was  62  seconds,  then  de- 
ducting in  each  case  the  15  seconds  during 
which  the  power  was  in  action,  the  results 
are  40  and  47  seconds  respectively  for  the 
time  of  motion  after  the  power  was  detached; 
which  are  in  the  proportion  of  100  to  llS* 
showing  that  18  ptr  cent,  more  renttance 
was  experienced  by  the  spoke  wheel  than  by 
the  disc  ^heel.  In  the  four  experiments, 
Nos.  3, 4, 5,  and  6,  the  time  was  17  seconda 
from  starting  to  the  moment  of  the  rope 
being  detached,  and  as  the  rope  was  in  these 
cases  longer  than  the  depth  of  the  shaft  so 
that  the  weight  stopped  at  the  bottom  before 
the  rope  was  detached  from  the  drum,  14 
seconds  may  be  taken  as  the  time  during 
which  the  power  was  acting ;  in  Nos,  1  and  2 
experiments  where  the  weight  of  the  tail 
rope  was  not  acting,  this  time  was  ascer* 
tained  to  be  15  seconds. 

In  No.  3  experiment  with  Losh's  wheel, 
the  total  time  of  the  wheel  revolving  waa 
60  seconds  ;  in  No.  4,  with  Haddan's  wheel 
it  was  60i  seconds ;  in  No.  5,  with  the  disc 
wheel  the  total  time  was  68  seconds ;  and  in 
No.  6,  with  the  same  wheel  66  seconds,  the 
mean  time  of  the  disc  wheel  being  67  se- 
conds. 

Then  deducting  in  each  case  the  14  seconds 
during  which  the  power  waa  in  action,  the 
results  are  46  seconds  with  Losh's  wheel 
and  53  seconds  with  the  disc  wheel,  for  the 
time  of  motion  after  the  power  was  de- 
tached ;  which  are  in  the  proportion  of  100 
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to.  115 ;  showing  that  lb  per  cent,  more  re- 
eielerieewM  experienced  by  the  spoke  wheel 
than  by  the  disc  wheel. 

The  average  result  from  both  sets  of  ex- 
periments is  16i  per  cent,  difference  of  .  as- 
sistance in  favour  of  the  disc  wheel,  and  this 
is  attributable  to  the  additional  resistance  of 
the  air  caused  by  the  flat  spokes  of  the  Bpoke 
wheel,  as  the  friction  of  the  axle  caused  the 
■ame  resistance  in  each  case;  the  weight 
being  nearly  the  same  of  each  wheel;  and  to 
prevent  any  change  in  the  friction  of  the 
axle,  the  wheels  were  changed  without  taking 
the  axle  out  of  its  bearings  during  the  expe- 
riments. The  axle  journals  were  2^  inches 
diameter  and  2^  inches  length ;  snd  the  fric- 
tion of  the  journals  was  overcome  by  a  weight 
of  15|  lbs.  acting  on  the  drum,  when  the 
wheel  was  upon  the  axle,  and  by  a  weight 
of  5)  lbs.  when  the  wheel  was  taken  off. 

As  these  experiments  were  made  with 
wheels  revolving  on  a  stationary  axle,  it  is 
requisite  to  consider  what  would  be  the 
comparative  effect,  if  the  wheels  were  rolling 
on  their  circumference  whilst  revolving  at 
the  same  rate  on  their  axle,  as  in  the  prac- 
tical case  of  the  wheels  of  railway  carriages 
running  on  a  railway.  In  the  former  case 
the  motion  of  the  spokes  is  at  a  uniform 
velocity,  and  always  at  right  angles  to  the 
direction  of  the  spokes ;  but  in  the  latter 
case  of  a  rolling  wheel  the  motion  of  the 
spokes  is  at  a  varying  velocity,  and  alwsys 
inclined  obliquely  to  the  direction  of  the 
spokes,  except  at  the  moment  of  each  spoke 
being  in  the  vertical  position.  The  outer 
ends  of  the  spokes  move  in  a  cydoidal  curve, 
having  double  the  velocity  of  the  revolution 
of  the  wheel  when  they  arrive  at  the  top  of 
the  wheel,  but  becoming  stationary  at  the 
moment  of  touching  the  rail  at  the  bottom 
of  the  wheel ;  the  average  velocity  of  the 
outer  ends  of  the  spokes  is  about  1^  times 
greater  than  when  the  wheel  revolves  on  a 
stationary  axle  at  the  same  rate  of  revolution. 
The  average  velocity  of  the  inner  ends  of  the 
fpokes  is  about  3  times  greater  when  rolling 
than  when  revolving  on  a  stationary  axle.  As 
the  resistance  of  the  air  increases  in  propor- 
tion to  the  square  of  the  velocity,  the  average 
resistance  to  the  outer  and  inner  ends  of  the 
spokes,  will  be  about  H  >nd  9  times  respec- 
tively greater  in  the  former  than  in  the  latter 
case.  But  this  is  reduced  by  the  oblique 
position  of  the  spokes  at  regards  the  direc- 
tion of  their  motion  in  the  rolling  wheel ; 
the  motion  of  the  spokes  being  twice  dur- 
ing each  revolution  in  the  direction  of  Uie 
•pokes,  and  consequently  the  resistance  of 
the  air  reduced  to  nothing  at  those  points. 
By  measuring  upon  a  diagram  the  compa- 
rative velocity  of  several  points  in  a  spoke 
In  various  positions  during  a  complete  revo- 


lution of  the  wheel,  and  the  inclination  of 
the  spoke  to  the  direction  in'cacli  of  these 
positions,  the  following  approximate  retail 
has  been  obtained : — that  the  total  resittanee 
of  the  air  to  the  spokes  when  the  wheel  ia 
rolling  is  three  times  the  total  resistance  to 
the  same  spokes  when  the  wheel  ia  revolving 
at  the  same  rate  of  revolution  on  a  stationary 
axle. 

It  follows  that  the  result  of  the  foregoinf 
experiments  has  to  be  multiplied  by  3,  and 
consequently  the  excess  of  the  retistanoe  of 
the  air  to  the  spoke  wheel  over  the  disc  wheel 
would  have  been  3  times  16^,  or  4*J\  per 
cent.,  if  the  wheels  had  been  rolling  in  this 
case  instead  of  revolving  on  a  stationary 
axle.  This  excess  of  resistance  of  the  spoko 
wheel,  would  not  be  so  great  in  the  pnu^icol 
case  of  the  wheels  of  a  railway  earriago  run- 
ning on  a  railway,  as  the  friction  of  Sut  axle 
journals  is  greater  in  that  ease  than  in  the 
experiments,  from  the  weight  pretsing  npon 
them  being  greater ;  and  conseqnently  the 
resistance  of  the  air  to  the  spokes  of  tiie 
wheel  would  then  bear  a  less  proportion  to 
the  friction  of  the  axle  journals. 

Mr.  Smith  exhibited  a  finished  tpedmen 
of  his  wheel,  and  one  of  the  monldt  In  ibe 
first  stage  of  manufacture;  also  a  centre 
for  a  wrought  iron  spoke  wheel,  whi^  he 
had  manufactured  that  day ;  it  rang  as  dear 
as  a  bell  when  struck  by  a  hammer. 

Mr.  M'CoNKBLL  said,  he  had  tried  two 
pairs  of  these  wheel  centres  at  Wolverton, 
and  had  found  them  perfectly  solid,  and  they 
were  an  excellent  job;  they  were  for  the 
leading  and  trailing  wheels  of  ea  eiigfaM, 
3  feet  9  inobea  diameter. 

Mr.  Smith  said,  in  answer  to  qneetiottt, 
that  his  hammer  with  which  the  wheels  were 
forged  wss  rather  more  than  9  tons  weight ; 
it  was  a  helve  taking  up  under  the  bell  j,  and 
was  driven  by  bands.  The  weight  of  the 
finished  disc  whed  was  about  4|ewt.;  ft 
was  made  with  the  first  tools  that  he  had 
started  with,  and  he  had  adhered  at  present 
to  his  origind  section  of  wheel,  but  be  did 
not  profess  it  to  be  the  beat  form  of  too- 
tion  that  might  be  adopted.  He  had  mode 
about  200  of  these  wheels ;  there  were  tooM 
now  at  work  on  the  Birmingham  and  Glon- 
cester  line,  and  he  had  an  order  to  prepare 
some  for  the  travdling  post-office  to  reghter 
the  number  of  miles  rnn  by  them.  As  to* 
the  cost  of  these  wheels,  he  wat  ready  to 
put  himself  in  competition  with  other 
parties. 

The  Chairman  remarked,  that  the  don- 
bility  or  Hfe  of  the  body  of  tiie  whed  ws« 
so  very  much  greater  than  tliat  of  the  tyre 
of  the  whed,  which  must  be  renewed  when 
only  about  a  tenth  of  the  life  of  the  wheel 
was  gone,  and  would  then  require  a  i 
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ary  process  to  put  on  the  new  tyre;  and 
eonieqnently  it  appeared  to  him  preferable 
not  to  incnr  any  additional  expense  and 
trouble  by  forging  the  tyre  on  to  the  ivheel, 
biit  to  mannfactnre  the  diso  alone,  and  pat 
on  a  aeparate  tyre-  in  the  first  instance. 

Mr.  Smith  replied,  that  it  was  not  any 
more  trouble  to  forge  the  wheel  with  the 
tyre  than  without  it ;  it  was  easily  done,  and 
tlie  cost  of  manufactaring  the  wheel  woald 
b«  less  than  putting  on  a  separate  tyre. 
There  would  be  a  little  more  trouble  and 
expense  in  re-tyring  the  wheel  for  the  first 
time,  but  he  thought  that  the  iron  of  the 
tyre  would  be  much  more  durable  than  any 
rolled  tyre  could  be,  on  account  of  the  pro- 
cess of  manufscture. 

Mr.  WooDHOusE  asked  what  advantage 
the  wheel  would  possess  orer  a  cast-iron 
wheel  if  it  were  forged  without  the  tyre ; 
bat  be  thought  there  was  certainly  danger 
of  fracture  from  expansion  in  a  cast-iron 
disc  wheel. 

Mr.  Bbtbk  remarked,  that  he  had  seen 
some  cast-iron  wheels  that  he  thought  would 
last  aa  long  as  wrought-iron  ones,  and  he 
never  could  understand  why  they  were  not 
more  used  t  there  were  many  wheels  of  cast- 
iron,  CTen  large  driTing  wheels  of  6  feet 
diameter,  that  had  been  running  many  years, 
and  he  thought  It  was  an  important  ques- 
tioa  of  economy  in  railways. 

The  Chairman  observed,  that  when  loco- 
Bodve  engines  were  begun,  some  25  years 
ago,  they  were  driven  to  wrought-iron 
wheels ;  and  he  thought  that  for  rapid  rail- 
way travelling,  they  must  admit,  as  a  body 
of  engineers,  that  wrought-iron  was  better 
than  cast-iron  for  such  purposes.  The 
present  facilities  for  the  manufacture  of 
wiougfat-iron  had  been  so  strikingly  shown 
to  them  on  the  present  occasion,  that  he 
thought  it  was  hardly  possible  to  save  any- 
thing worth  mentioning  by  the  adoption  of 
cast-iron,  particularly  in  the  expense  of  a 
pair  of  large  driving  wheels. 

Mr.  Smith  said,  he  had  been  informed 
that  the  tyres  were  found  to  wear  longer  on 
solid  wheels  than  on  spoke  wheels. 

The  Chairman  remarked,  that  the  tyre 
of  large  wheels  would  no  doubt  deflect  be- 
tween the  spokes,  and  this  would  not  be  the 
case  wHh  a  diso  wheel ;  there  was  certainly 
a  bending  process  going_on  which  might 
oontrlbnte  to  the  wear  and  tear.  But  judg- 
ing from  the  effects  of  rigidity  in  the  wear 
of  rails,  he  thought  the  tyre  would  wear 
faster  on  a  rigid  wheel ;  it  was  certain  that 
rails  laid  on  a  block  road  wear  much  faster 
than  when  laid  on  an  elastic  road,  and  the 
difference  in  their  wear  was  very  marked. 
Mr.  .MiDDLBTON    observed   that,  Mr. 


Bphraim  BouUon  had  a  patent  for  a  disc 
wheel,  and  many  of  them  bad  been  used  on 
the  Great  Western  Railway,  but  they  were 
not  approved,  and  were  all  cast  aside. 

The  Chairman  said  he  believed  these 
wheels  were  a  double  disc,  and  the  tyre  was 
riveted  on ;  he  uoderitood  that  one  princi- 
pal reason  for  their  being  discontinued,  was 
the  singular  drum-like  noise  they  made. 

Mr.  Adams  said,  that  these  wheels  were 
made  with  two  wrought-iron  discs  riveted  to 
a  ring  of  T-iron  to  form  the  inner  tyre,  and 
riveted  to  the  two  faces  of  a  cast-iron  nave, 
which  was  turned  to  receive  them ;  they 
had  been  in  use  eight  years,  and  he  thought 
they  would  last  many  years,  and  were  as 
good  wheels  as  the  one  under  consideration, 
and  much  cheaper ;  he  did  not  know  why 
there  had  not  been  more  of  them  made. 

Mr.  Smith  observed,  that  by  forging  the 
tyre  solid  on  the  wheel,  the  risk  of  accident 
from  the  breaking  of  the  tyre  would  be 
avoided  whilst  the  original  tyre  lasted ;  and 
he  thought  that  advantage  was  worth  ensur- 
ing, as  many  accidents  had  been  caused  by 
the  tyres  breaking  or  coming  loose. 

Mr.  Beybr  asked  whether  the  wheels 
were  all  as  good  as  the  specimen  exhibited 
to  the  meeting,  and  whether  the  two  moulds 
of  which  the  wheel  was  made  Were  alwaya 
perfectly  united  at  the  outer  face  of  the 
tyre? 

Mr.  Smith  said,  he  would  guarantee  the 
wheels  to  be  all  as  good,  and  the  moulds 
were  united  as  thoroughly  and  soundly  in 
the  forging  as  the  bars  in  piled  iron. 

Mr.  Slatb  asked  if  he  could  tell  what 
would  be  the  probable  wear  of  these  wheels ; 
but  Mr.  Smith  said  there  bad  not  been  suffi- 
cient experience  of  their  working  to  ascertain 
that. 

Mr.  Allen  remarked,  that  the  disc  part 
of  the  wheel  was  almost  everlasting,  it  would 
last  100  years,  but  the  tyre  would  not  last 
more  than  three  years. 

The  Chairman  said,  it  was  certainly  a 
very  good  wheel,  independently  of  the  ques- 
tion of  the  tyre ;  and  he  was  of  opinion 
that  the  railway  world  was  very  likely  to  be 
greatly  indebted  to  Mr.  Smith  for  bis  very 
excellent  wrought-iron  wheel,  and  he  saw 
no  reason  why  it  should  not  come  into  ex- 
tensive use.  About  the  tyre  he  had  yet  some 
doubt  whether  it  was  desirable  or  essential 
for  the  take  of  a  small  portion  of  additional 
safety  for  two  or  three  years,  to  fori^e  the 
tyre  solid  with  the  wheel.  He  thought  the 
mode  of  raanufdcturing  the  wheel  was  highly 
interesting,  and  it  was  a  triumph  in  forging 
that  he  was  not  prepared  for. 

The  Sbcrbtary  next  read  a  long  paper, 
communicated  by  Mr.  Iloby,  of  Brighton, 
z  3 
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On  tk€  Chmtrueiiom  ofih§  Perm&ntni  Way 
in  RoulwttyB. 

[The  abstract  given  of  thii  paper  in  the 
minatei  is  of  greater  length  ^ao  we  have 
here  room  for.  It  may,  perhaps,  suffice  to 
state,  that  the  general  object  of  the  anthor 
la  to  sh^w  that,  under  the  weights  now 
given  to  the  engines,  and  with  the  limited 
extent  of  the  tyre  in  contact  with  the  rail  in 
section,  the  ridls  themselves  are  gradnally 
cmshing ;  and  that  this  effect  is  more  to  be 
attributed  to  the  engines  with  small-sised 
wheels  used  for  goods  traffic,  than  to*  the 
weight  or  speed  of  engines  for  express  traffic, 
whose  wheels  are  so  much  larger  in  diameter. 
Mr.  Hoby  proposes,  therefore,  to  adopt  a 
new  sort  of  rail,  the  advantages  and  defects 
of  which  will  be  readily  gathered  from  the 
remarks  to  which  the  reading  of  the  paper 
gave  rise.] 

The  Chairman  observed,  that  it  was  an 
important  subject  for  consideration;  the 
main  question  seemed  to  be,  whether  the 
surface  of  the  rails  was  actually  suffering 
from  the  crushing  action  that  Mr.  Hoby 
spoke  of.  It  looked  almost  as  if  they  had 
reached  the  limit  of  their  powers,  when  they 
began  to  crush  the  material. 

Mr.  McCoNNELL  thought  that  a  greater 
breadth  of  bearing  surface  of  the  rails  would 
not  be  found  to  yield  the  advantage  antici- 
pated by  Mr.  Hoby,  as  it  was  so  difficult  to 
keep  the  bearing  of  the  wheels  in  a  straight 
line,  and  extending  over  the  whole  surface 
of  the  rails. 

Mr.  WooDHOuBK  remarked  that  the  rail 
proposed  appeared  to  him  rather  shallow 
for  the  purpose,  being  only  4  inches  deep. 

Mr.  McCoNNELL  said,  he  should  be  afraid 
that  the  rail  would  deflect  between  the  sad- 
dles when  a  heavy  weight  passed  over. 

The  Chairman  observed,  that  the  rail 
was  very  considerably  increased  in  thickness 
laterally,  and  appeared  a  strong  rail ;  but  it 
must  be  remembfired  that  the  strength  was 
diminished  in  proportion  to  the  square  of 
the  depth.  He  did  not  attach  so  much 
importance  as  the  writer  of  the  paper  ap- 
peered  to  do,  to  the  fact  of  the  permanent 
way  having  deteriorated  more  rapidly  in  the 
last  three  or  four  years  than  previously.  It 
was  certain  that  on  the  older  railways,  which 
had  been  at  work  for  13  or  14  years,  the 
deterioration  of  the  rails  h%d  been  much 
more  rapid  during  the  laat  three  yeara  of 
the  time  than  the  first  three  years  ;  but  he 
thought  the  wear  and  tear  .of  the  present 
rails  had  been  much  overrated.  It  must  be 
remembered  that  the  present  heavy  engines 
had  been  increaBing  in  weight,  whilst  the 
rails  had  been  getting  older  and  more  worn ; 


and  he  believed  that  the  weight  of  ths  pre- 
sent  engines  had  got  pretty  newly,  if  not 
quite,  to  the  feasible  limit. 

Mr.  WooDHOusB  remarked,  there  was  tR 
objection  to  the  proposed  plan,  that  hrollsR 
chairs  could  not  be  replaced  without  takag 
the  rail  out,  which  would  be  veryobjeetion- 
able. 

The  Chairman  observed,  it  would  ear- 
tainly  be  a  serious  objection  if  the  rail  had 
to  be  taken  out  in  order  to  replnee  abrokeo 
chair ;  all  practical  men  were  averse  to  It 
He  thought  the  lip  on  the  inner  aide  of  the 
saddles  might  be  dispensed  with,  whi^ 
would  allow  them  to  be  changed  without 
disturbing  the  rail. 


MR.  walker's    and    MR.  MILLBR's    IM- 
PROTED  C0MPA8SB8. 

[From  the  Siiteenth  Annual  Report  of  tta«  Camwall 
Polytechnic  Institation,  jiut  publiahad.] 

The  Secretary  introduced  Mr.  Towsor, 
Devonport,  to  the  meeting,  for  the  par- 
pose  of  expUtning  the  construction  of  tlw 
improved  compasea  of  Mr.  Walker  and  Mr. 
Miller,  recently  introduced  into  Her  Maj«E> 
ty's  Navy. 

Mr.  Towson  exhibited  these  instramcnls 
to  the  audience,  and  said,  the  compass  had 
lately  engaged  the  attention  of  the  Admi- 
ralty more  than  any  other  scientific  saibjeefc. 
It  had  been  found  that  improvements  in  aUp 
building— >the  introduction  of  so  mudi  iroR, 
especially  in  steamers— had  introdoeod  evils 
connected  with  the  use  of  the  Mariner's 
Compass,  which  had  not  prevtoualy  baeR 
experienced.  Those  evils  vrere  of  two 
classes :  one  of  which  had  been  remedied,  to 
a  great  extent,  by  mechanical  arrangeraeata ; 
wUle  the  other  could  only  be  eompenaatod 
by  calculation.  It  was  the  fiiecilame«/oosi- 
trivance  to  whioh  he  had  now  to  direct  at- 
tention. In  a  storm,  or  during  weather 
which  would  disturb  a  vessel  oonsiderablj, 
the  compass  waa  very  liable  to  rotary  or 
oscillatory  iliotion.  The  metiiod  of  reme- 
dying that  oscillation  had,  in  his  oponioo, 
been  greatly  misanderstood.  Those  who 
had  directed  attention  to  the  subject  had 
endeavoured  to  obviate  this  inoonvenienot 
by  adjusting  the  compass  so  that  if  die* 
turb«d,  it  might  return  to  its  former  positioR 
in  as  short  a  period  of  time  as  possible. 
But,  because  of  the  disturbanoe  bdng  eoa- 
tinuous  during  a  storm,  there  was  no  tine 
for  the  compass  to  return  to  its  proper  poinC 
Mr.  Walker,  however,  had  attained  this  do- 
sirable  object  more  nearly  than  any  othsr 
manufacturer  or  improver  of  the  rowpaas 
And  this  he  had  done  by  examining  the 
canse  of  the  deflection  or  oscillsliost  A  the 
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Tkfi  wm  m  thit  :-^  «  bodj 
wefe  niipended  at  one  end,  and  a  radden 
motion  given  to  it,  there  would  be  ocearioned 
an  owOlation,  from  the  vit  intriim  of  the 
parts  dtiiated  at  a  dliianoe  from  the  point 
where  the  motion  waa  given ;  if  the  body 
wiire  tfntpended  fanmediatelj  at  its  centre, 
one  end  of  tetef  wonld  compensate  the 
other.  Bnt  if  nefdlee  were  sospended  from 
the  csntre  of  gravitj,  one  pole  would  be 
drawn  dowtiwards,  by  the  magnetic  attrac- 
llOtt  of  dM  Mtfeet  pole  of  the  earth.  To 
tfomptusate  tfalt  lnooii?«iience  a  weight  was 
plMsdj  fainortheni  latitudes,  on  the  aide  of 
(he  point  of  nspension  towards  the  sonth 
pels  of  the  magntft  Mr.  Walker's  plan 
was  net  to  compensate  by  weight,  bnt  by 
mechaoical  arrangessent.  Suspended  on  a 
beantifaUy  cut  agate  hole  on  the  centre  of 
gravity  (the  compass  itself  being  beneath 
uiajfc  centre)  was  a  heU^  which  prevented  the 
deflection  of  the  compass-needle  by  the 
magnetic  Inilnenoe  of  the  earth ;  the  wire 
on  which  the  mpex  of  the  hell  traversed  being 
dovered  with  platina  to  prevent  corrosion. 
These  compasses,  Mr.  Towson  said,  were 
flie  only  ones  msnirfutared  in  any  of  her 
M^esty's  establishmento.  They  had  been 
tested  mider  tiie  superintendence  of  Captain 
Johnson,  by  the  direction  of  the  Board  of 
▲dmiraity,  agidnst  every  description  of  com- 
pftss  suggested,  and  had  been  found  to  be 
tiw  most  steady  storm  compasses  in  use,  in 
this  or  any  other  country.  The  consequence 
was»  that  there  was  now  at  Davenport  dock- 
yard, a  manufiictory  of  these  compasses 
especially  for  the  Royal  Navy;  and  the 
Admiral  Superintendent  of  that  dockyard 
had  entrusted  the  compasses  now  before  the 
meeting  to  him,  (Mr.  Towson,)  for  exhibition 
here,  it  betnc  the  wish  of  the  Admiralty  that 
ttey  should  be  more  generally  made  known 
to  the  mercantile  marine.  It  was  not  till 
list  week  (18-23  Sept.  1848,)  that  any  com- 
pusees  of  this  kind  had  been  manufactured, 
ticept  for  her  Majesty's  Navy ;  but  nearly 
every  ship  hi  the  Navy  was  now  supplied 
with  them,  and,  he  believed,  no  ship  had 
reported  otherwise  than  most  favourably  of 
them  at  storm  eompasses,  against  every 
kind  put  in  competition  with  them. 

Mr.  Towson  pointed  out  a  modification 
of  a  sdentiilc  character  of  the  needle  itself, 
which  was,  that  it  was  formed  of  two  planes 
meeting  each  other  at  right  angles,  so  that 
the  transverse  section  of  the  needle  would 
exhibit  a  representation  of  the  letter  T.  The 
effect  of  tills  was  that  the  poles  would  al- 
ways He  in  the  Hue  of  hitersection  of  these 
planes.  The  mannfhcture  of  these  com- 
fflssee  was  under  the  superintendence  of  a 
miwhsnic  in  the  doekyurd,  named  Good- 
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ftUow,  of  whom  Mr.  Towson  stated  inei- 
dentally,  that  he  had  produced  one  of  tbe 
most  powerful  electro-msgnets  yet  msde. 
AU  tests  applied  to  it  had  iSdled  to  ascertain 
its  immense  power.  Consequentiy,  these 
needles  being  magnetised  by  its  influence, 
had  a  magnetic  powe^  greater  than  had  hi- 
therto been  attained.  Indeed  it  had  formerly 
been  considered  disadvtntsgeoits  to  give 
much  magnetic  power  to  the  needles ;  be- 
cause In  the  old  form  of  compass,  the  de- 
pression caused  by  the  earth's  msgnetic 
influence,  was  thereby  increased,  and  the 
compensating  weight  was  required  to  be 
increased  in  proportion. 

Mr.  Towson  next  explained  the  magnet 
invented  by  Mr.  Miller,  the  chief  engineer 
at  the  Devonport  dockyard.  In  the  old 
compasses,  as  the  navigator  changed  his  la- 
titude, it  was  necessary  to  alter  the  position 
of  the  compensating  weight  with  relation  to 
the  centre  of  gravity.  But  in  Mr.  Miller's 
invention,  the  magnet,  histead  of  being 
straight,  is  bent  in  the  shape  of  an  inverted 
y,  so  that  the  centre  of  gravity  Is  much 
lower  than  the  point  of  suspension ;  and  if 
one  end  were  depressed,  by  magnetism  or 
any  other  cause,  tlw  arm  of  tba  needle  on 
fliat  side  would  be  shortened,  and  its  leter- 
age,  as  it  were^  reduced,  while  the  opposite 
side  being  raised  in  the  same  proportion, 
the  disturbing  force  acted  with  the  least 
eifect,  and  prevented  more  than  a  very  small 
amount  of  deviation  of  the  card  of  the  com- 
pass from  the  horisontal  plane.  Another 
advantage  obtained  by  this  arrangement  was, 
that  the  planes  forming  the  ends  of  this 
needle,  instead  of  merely  meeting,  like  Mr. 
Walker's,  intersect  each  other,  and  thus  ad- 
vantageously expose  one-fburth  more  service, 
thereby  increasing  the  magnetic  power  of 
the  needle.  It  was  scarcdy  necessary  to 
add  that  the  section  of  this  needle  repre- 
sented the  form  of  a  cross,  instead  of  the 
letter  T,  as  Mr.  Walker's. 

In  answer  to  an  observation  from  the 
Chairman,  (Mr.  R.  W.  Fox),  Mr.  Towson 
stated  that  the  friction,  caused  by  the  me- 
chanically restrained  position  of  the  needle, 
was  more  than  compensated  by  the  addi- 
tional power  given  to  the  magnet  itself.  The 
cause  of  steadiness  wss,  that  these  needles 
were  poised  previous  to  the  magnetic  in- 
fluence being  Imparted;  whereas,  other 
needles  were  put  into  a  state  of  equiHbiiom 
tfier  tiie  magnetic  influence  was  given. 


TWO  OfPnOTBD  •ALTANOMwrnne. 

Sir, — I  beg  to  submit  to  the  eonside-. 
ration  of  your  readers  the  aceompaDjriog 
deecriptioDB  and  diagrams  of  two  guva* 
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TWO  IllPROYtD  OALVAKOICSTBES, 


nometen  which  I  have  lately  contrWed^ 
one  of  which  I  call  a  lm>er,ukd  the  other 
a  tehesl  galvanometer. 
I  am,  Sir,  jours  respectfnllj, 

Datid  JoNit. 
CariMTthtii,  Miy  16,  1649. 


Th$  L9v$r  Oakanomeier. 


A  B  if  a  coil  of  insalated  copper  wire, 
surrounding  a  short  1>rass  cylinder,  in- 
side which  is  placed  the  soft  iron  bar,  F, 
chnely  fitting  the  cylinder,  but  hsTing  a 
free  movement  in  both  directions.  One 
end  of  the  bar  is  attached  to  a  spiral 
steel  spring,  C,  inside  of  the  box,  D,  £, 
underneath  the  coil,  for  the  purpose  of 
rendering  the  motion  of  the  bar  steady 
and  equable ;  the  other  end  of  the  bar 
carries  the  arm,  G,  which  has  a  small 
projection  at  its  extremity,  so  as  to 
act  on  the  lever,  P  Q,  which  in  like 
manner  also  acts  on  the  index,  I;  K is  a 
scale  of  equal  parts,  on  which  the  move- 
ments of  the  index  are  made  known ; 
H  is  a  small  steel  spring  gently  pressing 
on  the  index,  that  the  latter  may  again 
be  brought  to  serowhen  the  voltaic  cur- 
rent has  stopped.  All  the  levers  are 
fixed  on  the  upright  board,  L,  M .  N  is 
another  iron  oar,  placed  vertically  op- 
posite to  the  bar,  F,  and  supported  by 
the  frame,  0« 

When  the  instrument  is  to  be  used, 
by  connecting  the  opposite  wires  of  the 
coil  with  substances,  the  voltaic  action 
of  which  we  wish  to  ascertain,  the  iron 
bar,  F,  instantly  becomes  magnetised, 
and  is  consequently  attracted  bv  the  bar, 
N,  putting  in  motion  the  combination  of 
levers  on  the  board ;  the  index  I  will 
therefore  move  from  sero,  on  the  scale 
in  the  direction,  I,  K,  and  the  farther  it 


moves  the  greater  the  quantity  of  ikt 
electric  current. 

The  expansion  and  contraedon  of  the 
bar  consequent  upon  the  changes  of  tem- 
perature, must  always  be  taken  into 
account  when  an  estimate  of  the  eleetrle 
current  is  made,  and  an  allowance  made 
accordingly. 

The  Whee!  GalvoHomeler. 

The  principle  upon  which  thb  instni- 
ment  acts  is  precisely  similar  to  the  one 
alreadv  described,  with  this  difFereiiee, 
that  the  movement  of  the  other  is  ef- 
fected by  levers,  this  by  wheels,  making 
it  on  the  whole  more  portable  and  easy 
of  reference,  though  more  troabksoaie 
and  expensive  in  the  construction. 

A  is  a  bar  of  soft  iron,  attached  to  die 
spiral  spring,  T ;  B  is  a  rack  fixed  to 
the  side  of  the  bar,  its  teeth  acting  oo 
the  adjacent  wheel ;  H  is  the  coil  sor- 
rounding  the  jiar ;  I  is  another  iron  bar, 
placed  opposite  to  A,  and  supported  by 
the  frame ;  C  is  a  wheel  6  inches  in  cir- 
cumference, containing  60  teeth,  which 
are  of  the  same  sixe  as  those  of  tlu  rack. 
This  wheel  acts  on  the  wheel  D,  3  indies 
in  circumference,  and  containing  20 
teeth  ;  on  the  same  axis  is  the  whed,  £» 
of  the  same  sise  and  containing  the  same 
number  of  teeth  as  the  wheel  C,  an 
index,  F,  at  the  upper  extremity  of  its 
axis  points  to  a  circular  graduated  aeale 
on  the  dial-plate,  R,  S.  The  wheel  E  puts 
in  motion  another  wheel,  G,  which  oon- 
tatns  20  teeth,  and  has  a  circumferenee 
of  2  inches,  likewise  carrying  an  index 
the  same  as  F.  In  the  circumference  of 
the  wheel  C,  there  is  a  groove,  over 
which  a  small  weight  hangs,  of  audi 
heaviness  that  it  may  just  enable  the  rack 
to  fall  into  its  former  position,  and  the 
indexes  consequently  move  to  lero. 

When  the  extremities  of  the  wire  of 
the  coil  are  placed  in  contact  with  aab- 
stances  capable  of  producing  a  voltaic 
current,  the  bar,  A,  becomes  a  tempo- 
rary magnet,  and  is  attracted  towards  I, 
putting  in  modon,  by  the  upward  move- 
ment of  the  rack,  the  tram  of  wbeds 
and  the  two  indexes,  which  point  out  the 
strength  of  the  electricity. 

Supposing  the  bar  with  the  rack  lo 
be  attracted  through  the  space  of  I  inch, 
then  the  index,  F,  will  pass  over  120% 
and  G  will  make  a  complete  circuit,  or 
360°;   therefore,   for  every  1*  that  F 
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moves,  O  will  move  3^  The  index,  F, 
will  be  the  one  for  general  reference,  and 
the  otlier  to  be  referred  to  in  case  of 
more  exact  meaaureroent  being  required. 
The  electric  current  when  of  low  in- 
tensity or  quantity  might  seem  insufficient 
to  cause  any  perceptible  motion  in  the 
electro-magnet,  owing  to  the  reaction  of 
the  springs  and  the  friction  of  the  wheels 
and  tne  levers;  but  when  it  is  remem- 
bered that  the  voltaic  current,  however 
weak,  does  actually  possess  the  power 


in  some  degree  to  magnetise  any  bar  of 
iron,  if  the  wire  of  the  coil  be  of  suf- 
ficient length,  it  will  be  abundantly  evi- 
dent that  the  electro-magnet  will  be  at- 
tracted by  the  adjacent  iron  bar,  and 
that  however  imperceptible  that  motion 
may  be  to  the  nakea  eye,  still,  by  the 
combination  of  wheels  and  levers,  its 
accumulation  in  the  index  will  be  so  dis- 
tinct, as  to  leave  it  a  matter  of  little  dif- 
ficulty to  determine  the  space  through 
which  the  electro-magnet  moved. 


aUBTKLLT  S  LETTERS  ON  THB 

The  Eoglith  preis  teems  Tvith  volnmes 
apon  almost  every  subject ;  nevertheless, 
we  seldom  or  never  see  tn  original  treatise 
on  the  Theory  of  Probabilities,  or  on  its 

•  **  Letters  on  the  Theorrof  Probabilltlef,  •■  Ap- 
plied to  the  Moral  and  Political  Stiencei.  By  M. 
A.  Quetdet,  Attronomer  Royal  of  Belgian).  Trans- 
lated ttom  the  French  hy  Oliuthus  Gregory  Dovnei, 
Eeq.    C.  and  E.  Layton,  FIeet*street,  London. 


THXORT  OF  PROBABILITIES.* 

application  to  the  elncidation  of  other  sci- 
ences. On  the  continent,  we  find  Condor- 
cet*s  elaborate  spplication  of  the  calculus  to 
decisions.  Laplace  has  applied  it  to  natural 
philosophy,  to  Geodesic  operations,  and  to  a 
variety  of  other  interesting  inquiries.  Pois- 
son's  celebrated  work  on  the  *'  Probability  of 
Judgments"  is  a  performance  of  which  the 
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admiren  of  that  profoand  analyst  may  well 
be  proud. 

What  has  been  done  in  England  in  this 
particular  department  of  abstract  science 
during  the  last  fifty  years  ?  Some  parts  of 
the  works  of  the  above  authors  haTC  been 
made  available  to  the  Engluh  reader,  and 
the  writers  who  have  so  rendered  them  are 
entitled  to  suitable  praise  for  their  labours ; 
but  if  an  original  treatise  on  the  calculus  of 
probabilities  has  been  published,  we  have 
not  been  so  fortunate  as  to  meet  with  it. 
How  is  this  ?  How  is  it  that,  in  comparison 
with  France  in  this  respect,  England  has 
nothing  to  show.  The  question  may  be 
difficult  to  answer  satisfactorily ;  but  a  pro- 
bable solution  to  the  apparent  paradox  may 
be  suggested  by  the  consideration,  that  the 
successful  cultivators  of  the  abstract  sciences 
in  France,  during  the  period  named,  have 
been  encouraged  by  .the  state.  Upon  the 
strength  of  their  mental  acquirements, 
evinced  by  the  most  refined  and  abstruse 
analytical  productions,  they  have  been  pro- 
moted to  dignified  positions,  which  at  once 
has  shown  the  nation's  respect  for  their 
talents,  and  has  held  out  encouragement  to 
the  exertions  of  others.  In  England,  on 
the  contrary,  the  cultivators  of  abstract 
science,  as  such,  get  neither  profit  nor 
honour.  The  nation  avails  itself  of  the 
midnight  labours  of  the  solitary  student, 
takes  the  formule  which  have  resulted  from 
the  workings  of  his  brain,  turns  them  to  its 
profit  in  machinery,  or  to  its  safety  in  navi- 
gation, but  thanklessly  and  heartlessly  allows 
the  author  to  work  on  in  obscurity,  and  to 
comfort  himself  upon  oold  neglect. 

Take,  for  instance,  the  oldest,  the  most 
accomplished,  and  the  most  extensively 
known  cultivator  of  the  abstract  sciences  of 
the  present  day  (Mr.  Whitley),  who  htt 
done  more  to  form  the  taste  and  entice  on 
the  setf-tamght  students  of  England  than 
any  other  man  living.  Look  at  the  whole 
of  the  misoeUaneous  mathematical  literatuiv 
of  the  last  fifty  years,  which  forms  the  great 
storehouse  of  supply  for  titled  book-makers 
and  pompous  publishers.  See  whose  genius 
has  added  a  brilliancy  to  it  throughout  that 


lengthened  period,  and  then  inquire  wW 
has  been  done  for  him  ?  You  will  find  that 
nothing  has  been  done— that  the  nation  for 
i^which  he  has  done  so  mueht  allows  that 
honoured  prince  of  sdenoe,  to  be  now  toiliag 
for  a  maintenance,  unnotioed  and  unpro- 
tected. Thus  it  is  England  rewuds  the 
cultivators  of  science  I 

No  wonder,  then,  that  we  have  so  llttk 
done  in  the  application  of  the  theory  of 
probabilities.  There  is  no  enoounagement 
lor  men,  having  the  requisite  talents  nd 
acquirements,  to  apply  themsdves  to  sneh 
speculations.  The  publication  of  sndi  works 
'  is  expensive,  and  there  ds  no  hope  that  a 
treatise  on  such  matters  would  at  all  remu- 
nerate the  risk,  leaving  pay  for  the  author's 
time  and  labour  out  of  the  questim ;  come- 
quently,  such  labours  can  only  be  pnbHabed 
in  the  memoirs  of  learned  societies,  wluch 
are  confined  to  the  circle  of  seleet  readers ; 
and,  accordingly,  we  find  that  Dr.  WheweU, 
Mr.  Toser,  and  others  have  published  thdr 
ingenious  memoirs  on  tiieee  subjeets  in  tke 
"  Cambridge  Transactions,"  and  in  siailBr 
publications.  But  besides  this  national  apa- 
thy to,  and  neglect  of,  the  culdvmtors  of 
abstract  aeience,  there  are  certain  writers 
who  strangely,  yet  strenuously  endeaTour  to 
discourage  the  application  of  the  theory  of 
probabilities  to  such  matters.  One  iiMtanos 
may  be  given : — 

Not  long  ago,  W.  M.  Best,  Beq.,  AM., 
LL.6.,  Barrister- at-Law,  pabUahed  a  trea- 
tise on  presumptions  of  law  and  fbet,  with 
the  theory  and  rules  of  presumption  on  cir- 
cumstantial proof  in  criminal  caaes — a  work 
for  which  the  whole  legal  profesaioa  oaght 
to  feel  indebted  to  the  learned  author.  TIk 
performance  does  him  great  credit,  both  as 
a  scholar  and  a  lawyer. 

Presumption  has  been  thus  defined: — 
''Presumptio  est  probatio  per  atfuaieBta, 
probabilia  facta;"  consequently,  the  very 
nature  of  the  treatise  is  based  npon  inler- 
eaces  drawn  from  probable  reasoning.  la 
such  a  work,  founded  as  it  were  on  probabi- 
lity, and  evidently  intended  to  emhmoe  Hie 
whole  subject,  one  almost  expects  to  iad 
some  reference  to  the  calealas  of  ] 
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tiMi  Imhos  the  author  doeg  give  «  Note  in 
tbe  Appendix,  headed  "  On  the  AppUeation 
of  the  Caloolu  of  Probability  to  Judicial 
Eyidence."  The  Note  wai  appwrenUy  gi?en 
by  way  of  making  the  treatiee  complete.  It 
ocenpies  only  lix  pages.  The  anthor  doei 
not  attempt  to  dogmatize  npon  the  aabject ; 
be  limply  states  the  principles,  and  refers 
the  reader  to  other  works  for  more  extended 
information. 

Mr.  Best's  treatise  has  been  made  the 
topic  of  a  lengthened  review  in  a  legal 
periodical,  generally  and  very  fairly  consi- 
dered the  lawyers'  cUssicsl  jonmal.  The 
reviewer  has  justly  complimented  the  anthor 
on  the  great  merits  of  his  work }  bat  the 
Note  above  referred  to  seems  to  have  sadly 
baffled  the  critic :  he  evidentiy  turned  it 
this  way  and  that  way,  and  after  pnisling 
oter  it,  nntn  his  patience  and  good  temper 
were  exhausted,  he  was  obliged  to  give  it  up, 
as  an  incomprehensible  scrap,  stuck  in  per- 
haps purposely  to  perplex  the  critic.  The 
result  is,  that  the  critic  thus  criticises  the 
Note:— 

**  Mr.  Best  fass  annexed  to  his  work  an 
application  of  the  calculus  of  probability  to 
jndicial  evidence.  We  fairly  own  that  we 
look  npon  all  such  methods  of  trying  the 
value  of  testimony  as  worse  than  useless. 
A  certain  number  of  probabilities  lead  the 
Bsind  to  a  particular  eonolttsiont  in  some 
cases,  the  testimony  of  a  single  witness  is 
sufficient  testimony  for  this  purpose;  in 
others,  the  oaths  of  one  hundred  would  be 
inadequate.  By  what  mathematical  test  are 
th«  probity  and  faculties  of  any  witness  to 
be  estimated  ?  If  a  witness  of  clear  under- 
standing and  irreproachable  character,  with- 
out any  motive  to  misrepresent,  positively 
dtelares  a  certain  fact  within  the  limits  of 
common  experience  to  have  taken  place  in 
hifl  presence,  we  believe  him.  If  twenty 
witnesses,  inflamed  with  passion  and  noto- 
riously corrupt,  swear  that  they  beheld  the 
transaction  besring  on  the  face  of  it  the 
strongest  marks  of  improbability,  we  should 
disbelieve  them.  Nor  is  it  possible/or  any 
analytii  borrowed  from  the  severer  eeieneee 
etfnver$ani  with  unchangeable  proportions, 
and  bulldmg  upon  tmoarytn^  premitee,  to 
adjust  itself  to  the  shifting  nature  of  human 
testimony."  *  ♦  ♦  <«  Where  is  the 
mathematical  calculus  by  which  we  are  to 
decide  the  difference  between  the  value  of 
Cbumidon*!  evidence  when  It  ia  against  and 
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when  it  is  in  favour  of  Charles  the  First? 
What  analysis  of  the  sides  of  a  die,  or  of  the 
proportion  of  black  and  white  balls  in  a  ballot- 
iog  box,  will  enable  us  to  calculate  the  effect 
of  the  daring  enterprise,  inflexible  resolution, 
and  ardent  enthusiasm  which  were  the  in- 
gredients of  Cromwell's  character  ?"  *  * 
"  These  are  calculations  which  all  the  dia- 
grams and  tables  of  chances  that  ever  were 
drawn  out  never  will  teach  us  to  accomplish. 
For  these  we  must  have  recourse,  not  to 
Laplace  and  Lacroix,  but  to  Tacitus  and 
Sbakspeare."  *  ♦  o  « The  very  first 
condition  of  all  matters  subject  to  mathe- 
matical analysis,  is,  that  they  continue  per- 
manent or  vary  within  certain  limits  subject 
to  a  certain  law.  Unless  their  fluctuation 
can  be  expressed  with  some  tolerable  accu- 
racy by  certain  numbers,  all  attempts  to 
reduce  them  within  the  domain  of  positive 
science  must  be  chimerical,  in  consequence 
of  the  extreme  variety  of  the  phenomena." 

The  reviewer  further  strengthens  his  argu- 
ment, by  reason  that  Bichat  complains  of 
the  introduction  of  a  mathematical  spirit 
into  physiology.  Having  proved  to  his 
entiro  satisfaction  how  infinitely  ridiculous 
it  is  to  appeal  to  figures  for  an  estimate  of 
our  hopes  and  fears,  the  reviewer  breaks 
forth  into  singing  in  this  manner : — 
"  For  take  thy  balance,  if  thou  be  so  wise,     . 

And  weigh  the  wind  that  under  heaven 
doth  blow ; 
Or  weigh  the  light  that  on  the  earth  doth 
rise, 

Or  weigh  the  thought  that  from  man's 
mind  doth  flow." 

In  plain  prose  the  critic  next  proceeds  to 
dte  some  crackbrained  notions  held  by 
Craig,  and  exultingly  asks  if  human  folly 
can  go  further  ?  (as  though  Mr.  Best  had 
said  that  it  could.)  The  reviewer  asserts, 
that  as  facts  cease  to  be  public  and  interest- 
ing, error  <ioncerning  them  is  moro  probable. 
"  The  same  writer  who  is  good  authority  on 
one  point  is  suspicious  on  another — and 
'  herein  consists  the  stupid  faUacy  of  mathe- 
matieimUf  who  suppose  that  external  facts, 
niSTiNCT  yi-em  themsehes,  and  depending 
on  opinion,  aro  to  be  calculated  in  the  same 
manner  as  the  angles  of  a  triangle,  and 
would  annex  the  same  credit  to  Gregory  of 
Tonrs,  when  he  describea  his  favourite  mira- 
cle of  saints  holding  up  their  heads  for  the 
executioner  to  embrace,  as  when  he  affirms 
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the  exiftenoe  of  Tr^^gonde."  It  muBt  be 
allowed  th&t  this  is  coming  down  rather 
hard  upon  mathematicians ;  bat  no  matter. 
The  reyiewer  maintains — 

"That  as  long  as  mathematicians  deal 
with  quantity  apart  Jrwm  mutitr^  they 
rdgn  without  dispute ;  but  when  thej 
DB8CBND  into  lime,  and  tpaee^  and  realitf, 
the  difficulties  with  which  they  are  beset  are 
insnrmoantable.' ' 

The  above  quotations  have  been  made  to 
show  in  what  manner  an  attempt  to  apply 
abstract  science  to  legal  subjects  is  treated 
in  England  by  legal  critics.  The  reviewer 
has  spoken  for  himself,  that  readers  who 
can  may  make  out  what  he  means.  It 
has  also  been  quoted  because,  In  Professor 
Greenleaf  s  interesting  book  **  On  the  Tes- 
timony of  the  Gospel,"  p.  35,  it  is  said, 
"  The  calcolas  of  probabilities  has  been 
applied  by  some  writers  to  judicial  evidence ; 
but  its  very  slight  value  as  a  test  is  clearly 
shown  in  an  able  article  *  On  Presumptive 
Evidence.' "  The  article  referred  to  Is  the 
one  above  cited.  Now,  however  ble  the 
article  may  be  In  other  respects,  it  proves 
nothing  of  the  kind.  The  preceding  extract 
is  sufficient  to  show,  that  if  the  discussion 
proves  anything,  it  is  that  the  writer  has 
very  harshly  condemned  a  subject  which  he 
had  not  taken  the  trouble  to  understand. 
On  such  a  topic,  the  profound  investigations 
of  Condorcet,  Laplace,  and  Poisson,  are 
quite  overwhelming  when  put  in  the  balance 
against  a  number  of  hard  words,  however 
appositely  they  may  be  strung  together. 

Although  we  are  under  lasting  obligations 
to  French  mathematicians  for  the  masterly 
works  above  referred  to,  there  is  one  fact 
which  ought  not  to  be  overlooked,  namely, 
that  even  Laplace  is  indebted  to  the  labours 
of  an  Englishman  for  the  germs  of  some  of 
his  most  celebrated  productions. 

The  Rev.  Thomas  Bayes  published  an 
essay  in  the  "  Philosophical  Transactions  *' 
for  1763,  towards  solving  the  problem— 
"  Having  given  the  number  of  times  an 
unknown  event  has  happened,  to  find  the 
chance  that  the  probability  of  its  happening 
should  be  somewhere  between  an^  two  de- 
grees of  probability.'' 


With  becoming  respect  for  the  immortal 
Laplace,  it  must  be  admitted  that  in  miny 
of  his  astonishing  fabrics  he  was  not  slvsyi 
very  scrupulous  about  taking  any  ois'i 
material  if  it  suited  his  plans ;  nor  was  1m 
particularly  frank  in  making  doe  admow- 
ledgments  to  the  owners,  fie  woald  o^ 
casionally  lay  hold  of  any  one's  bsntUoj;, 
dress  it  up  in  his  own  dazsling  habOineata, 
and  pass  it  off  as  one  of  bis  own  pstenity, 
leaving  the  world  to  find  out  the  changdim 
if  it  could.  With  regard  to  our  coantiy- 
man,  Bayes,  however,  Laplace  In  his  emy 
.actually  adverts  to  the  above -meatioDel 
paper  in  complimentary  terms.  PoinoB 
says,  referring  to  what  Laplace  has  doee, 
"Principe  que  Bayes  a  present^  d*abord 
sous  une  forme  un  pen  dUferente,  et  tot 
Laplace  a  £ait  le  plos  heureux  mage  dasf 
ses  memoirs  et  dans  aes  trait^*'— See 
'*  Recherches  sur  la  Probability  dei  Jadg- 
mens,"  p.  2. 

English  mathematicians  must  feel  regreti 
and  something  lUce  shame,  when  they  reflect 
that  Bayes'  memoir,  which  eUcited  the  pniie 
of  the  most  celebrated  French  mathemati- 
cians, and  to  which  they  are  eonfessedly  in- 
debted for  some  of  their  productions  ia  tbii 
part  of  analysis,  was  not  considered  worth 
transcribing  into  the  abridgment  of  tbe 
**  Philosophical  Transaotions"  by  Dr.  Hottoa 
and  his  two  coadjutors.  That  perfonnaooe 
of  the  three  doctors  furnishes  another  teri- 
fication  of  the  aphorism  that  a  man  is  not 
without  honour  save  in  his  own  ooantiy. 
The  trio  of  editors,  instead  of  expisiniog  aaj 
part  that  appeared  to  be  intricate,  and  cor- 
recting any  principle  that  seemed  to  be 
erroneous  in  the  tract,  as  it  was  their  edito- 
rial duty  to  have  done — omit  it  altogethefr 
with  the  idle  excuse  that  it  is  difficult  •n' 
intricate.  Tbe  original  «  Transsctiona  of 
the  Royal  Society"  are  scarce  and  expea- 
sive.  Parchasers,  moreover,  naturally  infefi 
that  the  voluminous  and  costly  abridgneot 
comprises  all  the  most  valuable  and  adeo- 
tific  parts  of  the  original.  The  doctorif 
therefore,  by  throwing  aside  such  tractit 
instead  of  promoting  English  sctence,  htra 
been  instrumental  in  suppressing  saettoirt 
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on  which  Laplace  and  othen  have  founded 
iome  of  their  moat  eateemed  worfca.  One 
of  onr  most  celebrated  ealtiTatora  of  tcieacO) 
a  few  yeara  ago,  said,  **  that  we  had  long 
giTen  up  the  race  in  the  mathematical 
aoiencea."  It  this  to  be  wondered  at,  when 
we  aee  a  set  of  titled  English  anthora  an- 
nihilating the  labours  of  their  predecessors  ? 
Contrast  this  atrange  and  reprehensible 
conrae  with  that  puraned  by  the  continental 
Bathematiciansy  who  appear  to  tie  with  each 
other  in  carrying  etery  original  suggestion, 
no  matter  by  whom  made,  to  ita  utmoat 
limits.  Even  Laplace  could  appreciate  the 
labours  of  an  Englbhman;  ay,  and  turn 
them  to  some  account  too  !«-thoogh  three 
English  doctors  could  indifferently  consign 
them  to  oblifion.  It  would  be  a  pleasing 
reflection,  if  it  were  certain,  that  this  were 
the  only  instance  of  the  kind— and  that  these 
doctors  were  the  last  English  authors  who 
buTO  attempted  to  smother  an  EogUthman'a 
acicntific  achicTementa. 

The  work  named  at  the  head  of  this  article 
oonaiats  of  letters  addressed  to  H.ILH.  the 
Grand  Duke  of  Saze  Coburgand  Gotha,  by 
the  celebrated  Ajtronomer  Royal  of  Bel- 
giom. 

The  contents  are  divided  into  four  parts. 

The  first  part  gires  the  Theory  of  Pro- 
""babiUties. 

The  second  part  explains  the  Method  and 
Application  of  Means  and  Limits. 

Part  the  third  treats  on  the  Study  of 
Canaea.    And 

The  fourth  part  illustrates  the  Tarious 
nses  of  Statistics. 

The  Notes  at  the  end  contain  some  demon- 
strations of  certain  theorems  together  with 
appropriate  Tables. 

In  each  part  the  illustrious  author  has 
•noceeded  admirably  in  rendering  a  very 
intricate  subject  clearly  oom  prebensible  to 
common  readers.  To  mathematicians  and 
philosophers  the  folume  is  replete  with  im- 
portant suggestions.  But  the  Taluable  book 
is  adapted  for  all  readers ;  those  who  are  not 
rersed  in  mathematics »  and  know  little  or 
nothing  of  the  calculas  of  probabilities, 
may,  notwithstanding,  peruse  the  treatise 


with  profit  and  entertainment,  whilst  the 
mathematician  will  very  probably  find  hinta, 
aa  to  how  he  may  moat  advantageously 
apply  his  theorems  and  formulae,  to  questions 
of  the  highest  social  interest.  In  a  word, 
a  maater  mind  haa  been  employed  in  break- 
ing down,  aa  it  were,  a  hard  and  intraotible 
aubject,  and  making  it  easily  intelligible. 
The  celebrated  Euler  auooeeded  in  treating 
somewhat  similarly  many  mattera  in  his 
**  Letters  to  a  German  Princess."  Our 
Airy  has  performed  the  same  kind  of  feat 
in  reducing  the  InTohed  Processes  of  the 
'<  Prindpia  "—almost  to  a  aimple  school 
book  in  his  "Treatise  on  Gravitation." 
Only  minds  like  these  can  grapple  with  such 
unmanageable  subjects,  so  aa  to  reduce  them 
into  simple  elementary  prindplea,  and  in  that 
state  place  them  before  the  general  reader. 
In  the  case  of  such  a  work  as  the  present 
it  is  difficult  to  find  a  part  for  extract ;  we 
would  willingly  lay  before  our  readera  many 
of  the  excellent  rulea  and  direeUons  which 
it  contains;  hot  we  trust  that  they  will 
speedily  procure  the  book,  read  it,  and  judge 
for  themselvea.  We  must,  however,  select 
a  very  few  paragraphs  or  specimens  of  the 
author's  mode  of  treating  his  subject : — 

«  The  Computation  of  Probabilities  ia  but 
the  instrument  which  thence  regulate  the 
labour  of  workbg  the  matter  out;  but  it 
becomes  indispensable  in  the  researchea 
to  which  we  wish  to  apply  ourselves.  It 
ought,  in  fact,  to  enable  us  to  distribute 
with  advantage  the  seriea  of  our  observa- 
tions— ^to  estimate  the  value  of  the  docu- 
menta  that  we  may  uae — to  diitinguiah  thoae 
which  exercise  the  greateat  infiuence,  and 
afterwards  to  combine  them  so  that  they 
shall  err  the  leaat  possible  from  the  truth, 
and  to  calculate  definitely  the  degree  of 
confidence  to  be  placed  in  the  results  so 
obtained.  The  Theory  of  Probabiiitiea 
only  teaches  us  in  the  main  to  do  with  more 
regularity  and  precision  that  which  even 
the  most  judidoua  have  hitherto  done  in  a 
manner  more  or  leaa  vague.  It  tends,  more- 
over, in  the  phenomena  with  which  we  shall 
have  to  occupy  ourselves,  to  substitute 
science  for  that  which  ia  conyentionally 
called  practice  or  experience,  and  which  is 
moat  frequently  only  blind  routine."  p.  5. 

Laplace  aays,  "  Que  la  Theorie  des  Pro- 
babiiitiea n'est  au  fond  que  bon  sens  red  ait 
en  calctti,"  Essai  273. 
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And  Hartley,  speaking  on  similar  matters, 
says, 

"  The  mathematical  method  of  consider- 
ing these  things  differs  from  the  common 
one,  JQst  as  the  judgment  made  of  the  de- 
grees of  heat  by  the  thermometer  does  from 
that  made  by  the  hand/'  *' On  Man,'' 
p.  211. 

**  The  powers  of  man  are  limited.  Nature 
is  nnbonnded.  The  Supreme  Being  alone 
can  see  events  proceed  in  accordance  with 
his  laws.  To  him  time  is  nothing,  and  all 
imaginable  combinations  may  be  realised 
in  succession.  These  apparent  differences 
are  only  fonnd  within  the  sphere  of  man» 
and  spread  a  remarkable  variety  over  all  the 
events  in  which  he  is  concerned.  This 
Tsriety,  which  is  in  part  his  work,  has  how- 
ever narrow  limits,  and  cannot  alter  the 
general  order  of  things."  p.  64. 

Speaking  of  the  practice  of  registering, 
the  author  says, 

**  Since  the  commencement  of  the  prac- 
tice of  registering  with  precision,  those  ele- 
ments of  the  great  phenomena  of  nature 
which  are  susceptible  of  calculation — ^me- 
teorology, astronomy,  and  the  other  physl* 
cal  sciences,  have,  of  a  truth,  singularly  lost 
their  character  for  marvels ;  imagination 
may  have  suffered,  but  reason  is  bettered. 
It  is  more  than  time  that  poetry  also  should 
mingle  a  little  less  with  facte  relative  to 
man,  and  should  permit  ns  to  see  each  thing 
without  forcing  our  visual  rays  to  pass 
through  ite  deceiving  prism.*'  p.  105. 

On  the  Study  of  Causes,  the  author  ob- 


"  We  here  admit  aa  a  general  position 
that  ^9cU  are  proportionate  to  the  emum 
which  produoe  them.  This  fertile  principle 
serves  (so  to  speak)  as  the  foundation  of  all 
the  sdenoea  of  observation."  p.  128. 

Again: 

"  If  we  wish  to  know  whether  mortality 
is  influenced  by  the  period  of  the  year,  we 
must  compare  the  resulte  of  the  different 
months  of  the  year.  We  shall  And  that 
the  mortality  is  subject  at  an  interval  of 
about  six  months  to  a  maximum  and  a 
fntnifiiinii.  In  our  climate  the  maximum 
occurs  in  January,  and  the  minimum  in 
July :  between  these  two  limits  the  other 
numbers  increase  and  decrease  with  regular 
ritr."  p.  140. 

^<  States,  like  the  individuals  which  com- 
prise them,  are  bom,  increase,  and  die. 
Their  organisation  and  their  laws  of  deve- 
lopment present  a  succession  of  pheno- 
mena which  constitute  their  political  history. 
The  mean  duration  of  states  has  not,  as  far 


as  I  am  aware,  ever  been  inquired  into ;  it 
is  true  that  it  is  very  diffienlt  to  find  their 
oommencement  and  their  end.  The  dura- 
tion of  a  state  is  generally  shorter  than  that 
of  the  existence  of  a  people ;  in  fact,  the 
social  compact  may  be  rent,  and  the  peopla* 
without  being  destroyed,  be  driven  from  the 
territory  they  occupy.  The  Jewish  nation 
is  a  remarkable  instance  of  this.  The  con- 
trary could  not  teke  place ;  for  if  the  people 
be  destroyed  the  state  necessarily  esaws." 
"  SUtistics,"  p.  176. 

We  had  marked  a  few  more  paasagei  Car 
extract,  and  had  intended  to  giTe  tfatt  ligures 
—a  eursas  of  possibility-^ but  we  have 
already  extended  our  article  to  too  great  a 
length. 

In  conelttsion,  we  wish  to  rsmaik  theft 
Mr.  Downes,  the  translator,  ii  weU  knowm 
to  the  readers  of  the  Diaries,  ftc,  and  is 
peculiarly  adapted  for  the  scientifie  part  ef 
the  task  which  he  has  nndertakea.  Tim 
translation  does  him  great  eredift;  he  haa 
Tery  opportunely  introduced  this  eelehrBlud 
work  in  a  dress  entirely  English ;  and  it  is  a 
resl  acquisition  to  our  scientifie  literature. 
We  consider  the  work  entitlea  the  traaslalor 
to  the  esteem  of  the  British  pnUie,  and  w 
truat  he  will  meet  with  that  kind  of  ubcou- 
ragement  which  will  induce  him  to  labour 
on,  in  the  cause  of  soienoe. 


Thomson's  patent  vrHUBLs. 
We  have  recently  had  the  pleasure  of  a 
drive  in  a  carriage  fitted  with  tneae  wheels. 
Some  improvetDenls  have  been  efftcted 
since  we  gave  a  description  of  them  In  ■ 
former  Nnmber  (1233)  which  are  of  ■ 
Tery  marked  character.  The  leather  cue 
for  tbe  air  tabe  baa  been  replaecd  by  a 
case  made  of  a  peculiar  kind  of  caoTaa 
manufactured  expressly  for  tbe  purpose; 
and  on  tlie  outeiae  of  the  oanTus,  where 
it  is  liable  to  wear  from  coming  in  oootnct 
with  the  ground,  a  band  of  vuleanised  Is« 
dia  rubber  is  placed.  The  behavioor  of 
the  India  ruboer  under  thia  treatment  ta 
extraordinary.  Not  only  does  it  not  wear 
thinner,  but  the  oriffinat  surfaee  remains 
wholly  undisturbed.  A  curkraa  proof 
of  thia  was  preiented  to  ua,  on  coroparinf 
a  piece  of  new  Tulcaniaed  rubber  with  tho 
surface  of  the  rubber  on  a  cairitfe 
wheel  which  had  been  constantly  at  wore 
for  about  two  monthi.    The  new  rahber 
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WM  marked  on  IH  surface  by  a  dearlv 
defined  impression  of  fine  cotton  clou 
(arising,  we  believe,  from  its  being 
spread  on  cloth  when  in  a  soft  state  to 
form  it  into  sheets),  and  this  marking 
we  found  on  the  wheel  as  sharply  defined 
as  on  the  new  rubber.  On  ezamming  the 
two  surfabes  with  a  microscope,  not  the 
slightest  difference  could  be  detected  be- 
tween the  new  rubber  and  that  which 
had  been  running?  through  the  wet  grit 
and  dirt  of  the  London  streets  for  two 
months.  The  markings  on  the  surface 
of  the  rubber,  although  clearly  defined, 
have  no  depth,  so  that  if  there  had  been 
the  slightest  wear  they  would  have  been 
at  once  defaced. 

Despite  the  opinion  most  people  would 
form,  on  first  seeing  the  wheels,  that  the 
draught  must  be  greatly  increased  by  a 
soft  and  yielding  tyre,  the  draught  is  un- 
questionably very  much  lessened.  We 
ourselves  have  tried  a  series  of  experi- 
ments on  the  draught  by  a  dynamometer, 
and  are  perfectly  satisfied  of  the  fact. 
The  following  Table  shows  the  results  of 
a  great  number  of  trials  made  with  a 
dynamometer.  The  same  carriage  was 
tried  with  common  and  patent  wheels 
over  the  sauje  pieces  of  road,  and  with 
the  same  load  in  the  carriage,  and  the 
conditions  in  all  respects  were,  as  nearly 
as  possible,  equal.  The  speed  was  nine 
miles  per  hour.  The  weight  of  iht  ear- 
riage  with  its  load  was  16  cwt. 

lbs. 
'  On  paved  streets  the  common  wheels 

require  a  force  of     .        .        «    48 
.Thepatent  wheels  .  ,28 

"On  clean,  smooth,  hard,  Macadam- 
ised road  the  eommon  wheels 
require  a  foroa  of    •  .40 

_The  patent  wheels  .        •        •        .25 
^On  broken  granite  oewly  laid  down 
the  common  wheels  require  a 

force  of 130 

^The  patent  wheels .  ,        .40 

These  results  are  entirely  due  to  the 
fact  that  the  tyres  are  perRctly  tlastie 
as  well  as  soft.  They  do  not  sink  into 
loose  gravel  or  soft  ground  as  common 
wheels  do.  Nor,  on  paved  streets  do  they 
retard  the  carriage  by  receiving  con- 
stant concussions  from  every  paving 
stone  or  other  obstacle  they  pass  over — 
they  yield  to  every  inequality,  permit 
the  carriage  to  pass  over  it  without 
rising  up,  and  the  elastic  tyre  expanding 
as  it  passes  from  the  obstruction,  returns 
the  force  borrowed  for  a  moment  to 
compress  the  tyre. 


We  entertain  a  confident  expeetation 
that  these  wheels  will  speedily  come  into 
general  use.  The  perfect  stillness  w'th 
which  they  roll  along,  places  them  above 
any  comparison  with  common  spring 
carriages.  The  saving  of  horse  flesh 
will  more  than  repay  their  additional 
cost  at  first ;  and  thev  can  be  renewed, 
we  believe,  at  about  toe  same  expense  as 
common  wheels. 

KOTSa  ON  SOMS  aiCBNTLT  SPaCTFIBD 
PATIKTS.— ANGUS  SMrra'a— MACDOUOAL 
AND  RAWSOn's. 

Sir, — ^Yoa  well  deserve  the  praise  of 
every  reader  of  your  valuable  Magazine  for 
havmg  introdaced  into  its  pages  the  ex- 
tremely nsefiil  addition  of  a  concise  view 
of  all  the  spedfioations  aa  they  are  en- 
rolled— a  matter  of  great  importance  to 
those  who  have  not  the  opportonity  of  per- 
sonally inspecting  them  in  town,  and  more 
so,  as  it  enables  them  to  see  whether  any  of 
the  numerous  patents  which  are  granted 
interfere  with  processes  already  in  operation. 
I  was  particularly  struck  with  this  on  read- 
ing your  Numbers  for  April  28  and  May  26 
of  this  year.  In  the  first  la  a  specification 
of  a  patent  granted  to  Mr.  Robert  Angus 
Smith,  of  Manchester,  for  '*  Improvements 
in  the  application  and  preparation  of  coal 
tar,"  which  improvements  simply  consist  in 
applying  molten  coal  tar  or  pitch  to  the 
insldes  of  iron  water  pipes,  previously  ap- 
plying a  little  linseed  oU,  to  keep  them  ftom 
rusting.  Now,  surely,  Mr.  Smith  must  be 
aware  that  iron  pipes  have  been  so  blacked 
to  prevent  them  from  rust  ever  since  iron 
pipes  were  made,  both  for  gas  and  water, 
and  that  Uiousands  of  tons  of  iron  are  every 
year  '*  blacked,''  as  the  term  is,  to  prevent 
them  ftx>m  rusting.  Only  let  Mr.  Smith 
step  into  any  smithy  he  may  meet  with  in 
his  peregrinations  (and  there  are  a  few  at 
Manchester),  and  he  will  find  that  coating 
iron  with  coal  tar,  pitch,  oil,  is  as  old  aa 
pitch  and  coal  tar  themseWes.  Again;  aa 
to  this  preventing  rusting,  I  fear  Mr.  Smith 
will  find,  as  others  have  done,  that  when  the 
pitchy  coating  gets  hard  it  will  crack,  and 
that  iht  rusting  of  these  cracks  will  soon 
detach  the  coating.  It  may,  however,  do 
better  for  cast  than  wrought  iron,  as  the 
former,  from  the  pores  on  the  surfsce,  will 
give  it  a  better  hold.  Now,  for  the  other 
patent,  which  was  granted  to  Mr.  Alexander 
MacDougal  and  Mr.  Harry  Rawson,  both 
of  Manchester,  for  sundry  improvements 
which  are  not  more  remarkable ,  for  their 
want  of  novelty  than  for  their  general  want 
of  utility.  The  only  one  which  is  of  any 
real  use  is  that  for  obtaining  sulphur  bv 
passing  Bolphuretted  hydrogen  gas  through 
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heatsd  pipef^bj  which  metnt  the  lulphur  U 
deposited ;  and  that  process  iias  been  pa- 
tented sereral  times  before  in  one  form  or 
another.  I  saw  it  at  least  ten  years  ago  in 
worlc  at  a  chemical  manufactory,  and  at 
another  about  three  years  since,  and  have 
by  me  some  of  the  sulphur  so  produced. 

Need  I  say  that  these  two  instances  occur- 
ring within  so  short  a  time,  show  that  great 
benefit  will  ensue  from  the  public  being  able 
to  ascertain  at  once  the  substance  of  each 
specification,  and  so  to  detect  pretenders  in 
the  Teiy  act  (as  it  were)  of  pilfering  from 
the  public  common.  True  it  is  that  those 
patents  are  in?alid,  but  an  eipensive  law- 
luit  is  the  only  way  of  profing  it. 

S.  L.  S. 

Maj  26,  1819. 


8PKCIFICATION8  OF  ENGLISH  PATBNT8  BN- 
BOLLBD  DURING  THE  WEEK  ENDING 
25th  OF  MAT. 

John  Goucher,  of  Woodsette,  West 
Riding  of  Yorkshire.  For  a  machine  Jor 
ihroihing  com  and  other  grain.  Patent 
dated  Nofember  25,  1848. 

We  quote  the  whole  of  the  descriptiTc 
part  of  the  specification  of  this  machine. 
If  the  iron  wire  used  to  produce  the  chan- 
nels be  of  a  good  size,  and  well  polished, 
this  will  be  one  of  the  cheapest  and  most 
efficient  thrashing  machines  yet  produced. 

"  In  the  thrashing  machine,  as  usually 
constructed,  the  straw  and  grain  become 
crushed  or  broken.  Now,  the  object  of  my 
infention,  is  te  SToid  such  injurious  conse- 
quences to  the  straw  and  grain  to  a  greater 
extent  than  has  hitherto  been  done.  For 
this  purpose,  I  construct  a  thrashing  ma- 
chine with  groores  or  channels  in  the  sur- 
Csoes  of  the  beater  by  which  the  com  is 
beaten  out,  such  grooves  or  channels  being 
of  suiteble  dimensions  to  allow  of  the  com 
and  straw  lodging  therein  and  passing 
through,  without  being  injured  by  the  action 
of  the  surfaces,  between  and  by  which,  the 
com  is  beaten  out  and  separated  from  the 
chaff.  A  thrashing  machine  so  constructed 
will  require  less  power  to  driTC  it,  inasmuch 
as  the  straw  and  com  will  pass  through  with 
great  fadlity,  provided  the  dimensions  of 
the  ^ooTCS  or  channek  are  snitobly  adapted 
to  the  kind  of  com  to  be  operated  on.  The 
rerolTiag  beater  or  drum  in  my  thrashing 
machine  consists,  as  in  thrashing  machines 
of  the  ordinary  constraction,  of  sereral  lon- 
gitudinal bars  firmly  atteobed  to, the  arms  or 
spokes,  or  to  the  periphery  of  wheels  affixed 
to  a  central  shaft  or  axU  with  which  the 
beater  or  dram  reToWes.  Figs.  1  and  2 
ahow  the  end  and  side  elcTation  of  the 
rerolving  beater  of  my  thraahing  machine, 
with  six  longitudinal  ban  or  beaters  (but 


the  number  of  such  ban  may  be  wM) 
Fig.  1. 


and  figs.  3  and  4  show  a  front  and  ead  Tifw 

of  one  of  these  bars.    On  the  external  er 

beating  surface  of  these  longitudinal  bws 

Fig.  3. 


Fig.  4. 
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an  grooTet  or  cbttinels ;  thew  may  be  pro- 
doced  either  bj  a  grooved  plate  of  irony 
securely  fixed  to  the  face  of  the  longitudinal 
bart,  or  by  windiog  iron  wire  about  the  bar  in 
the  manner  represented  in  the  drawing,  taltmg 
eare  to  secure  the  wire  at  each  end  (as  shown  in 
fkgi.  5  and  6)  and  at  intermediate  places,  so 
as  to  prevent  its  becoming  loose  or  slipping 
Fig.  5. 


Fig.  6. 


by  the  action  of  beating.  In  the  figures 
the  wire  is  represented  as  being  wound  round 
the  beaters  and  inserted  in  notches  at  the 
edges.  Also,  the  wire  may  be  passed  over 
the  face  or  working  surface  backwards  and 
forwards,  care  being  taken  to  secure  it 
firmly  at  the  two  sides  of  the  bars  on  each 
turn.  The  depth  and  width  of  the  grooyes 
or  channels  may  be  varied  according  to  the 
nature  of  the  grain  to  be  thraihed,  and  the 
general  construction  and  arrangement  of  the 
other  parts  of  the  machine,  and  the  method 
of  driving  it,  may  be  the  same  as  in  the 
ordinary  thrashing  machines.  I  prefer,  how- 
ever, that  the  "  roof  should  be  perforated 
so  as  to  admit  of  the  passage  of  the  grain 
and  chaff,  thus  facilitating  llieir  separation 
from  the  straw.  For  this  purpose  I  con- 
struct the  roof  or  drcular  envelope  of  per- 
forated instead  of  solid  plates,  fastening 
them  together  and  adjusting  the  distance  of 
the  roof  from  the  revolving  beater  by  screws, 
in  the  usual  m^mer.  T^  various  parts  of 
the  thrashing  machine  are  well  known.  I 
wish  it  to  be  understood,  therefore,  that  I  do 
not  lay  claim  to  the  exclusive  uae  of  these 
several  parts,  except  when  employed  in  con- 
neetion  with,  and  for  the  purposes  of  my 
invention ;  and  I  hereby  declare  that  I  claim 
as  of  my  invention  a  thrashing  machine  in 
which  the  surface  of  the  beaters  is  grooved 
or  channelled,  and  the  roof  perforated  at 
abow  described,'* 


PitKKU  Akmand  Lkcomts  di  Fbw* 
TAINEMOREAU,  Skinuer's-placc,  Size-lane. 
Jbr  certain  improvemmit  in  the  proeettet 
qf  and  apparatut^for  treating  fatty  bodiet, 
and  in  the  application  of  the  produete 
thereof  to  various  netful  purpoeee.  (A 
communication.)  Patent  dated  November 
25,  1848. 

Ciaimt, — 1.  The  general  modue  operandi 
and  combination  of  various  operations  for 
the  acidification,  distillation,  and  solidifica- 
tion of  fatty  bodies,  and  apparatus  employed 
therein. 

2.  The  uie  of  troughs  of  granite  or  ena* 
melled  metal  (in  treating  fatty  bodies  ?) 

3.  The  use  of  earthy  substances  and 
enamelled  metal  in  the  conatructlon  of 
worms  and  other  condensers  serving  to  heat 
steam  to  a  higher  temperature. 

4.  A  mode  of  producing  steam,  heated 
to  a  higher  temperature,  and  gases  for  the 
distillation  of  fatty  bodies. 

5.  The  bleaching,  disinfecting,  and  solidi- 
fying vegetable  tallow  by  means  of  azotic 
acid  and  oxygen,  either  alone  or  combined, 
assisted  by  other  chemical  agents;  also 
chlorate  of  potash. 

6.  A  mode  of  treating  vegetable  wax 
with  azote  and  oxygen,  when  disengaged,  to 
form  alkaline  azote,  and  the  combination  of 
chlorate  and  oxygen. 

7.  The  use  of  steam  of  higher  temperature 
to  prevent  the  condensation  of  water  which 
may  be  produced  by  the  injection  of  steam, 
in  its  natural  state,  in  the  operation  of  heat- 
ing vegetable  wax  and  tallow. 

8.  A  mode  of  treating  Camauba  wax. 

9.  A  distilling  apparatus  for  making  the 
distillation  intermittent,  and  continuous  and 
the  mode  of  heating. 

10.  A  combination  of  two  stills  where- 
by the  operation  is  rendered  intermittent 
and  continuous. 

11.  The  clarification  of  fatty  matters 
before  pressing. 

12.  A  process  by  which  the  filtering  of 
the  substances  is  dispensed  with. 

1 3.  A  mode  of  treating  oleine  and  stearine. 

14.  A  mode  of  solidifying  oleic  acid  and 
stearine. 

15.  A  mode  of  manufacturing  transpa* 
rent  yellow  candles. 

16.  A  mode  of  heating  presses  by  the 
passage  of  a  current  of  steam  through 
plates,  and  their  application  to  heating  fatty 
bodies. 

17.  The  employment  and  application  of 
the  refuse  matters  obtained  in  the  distilla- 
tion of  fatty  bodies,  to  the  production  of 
typographic  ink,  and  other  useful  purpoies. 

18.  The  application  of  enamel  to  all  ap- 
paratus employed  in  the  treatment  of  fatty 
bodies. 

WiLtiAM  RoTHWKLL  LoMAX,  Bsiibiiry, 
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engineer,  tor  ki^frovemmUt  in  nMcAtiifry 
/or  cutting  ha^  akd  straw  into  ekiff,  and 
for  cutting  other  vegetable  eubetancee.  Pa- 
tent dated  Nofember  29,  1848. 

In  ehaff-cutting  machines,  made  according 
to  theae  improvemente,  tlie  cntten  are 
placed  CD  the  cjlinden  eo  that  the  heel 
shall  he  just  aboTe  the  top  of  the  straw; 
and  such  a  carve  ia  given  to  them  that  the 
point  shell  in  the  coarse  of  the  revolation 
come  below  the  level  of  the  bottom  layer  of 
the  strew.  Upon  the  shaft  of  the  cylinder 
is  keyed  a  toothed  wheel,  which  gears  into 
another  toothed  wheel  keyed  upon  a  second 
shaft,  on  which  are  mounted  two  eccentrics, 
one  of  which  works  the  mouth  that  alter- 
nately opens  and  closes  apon  the  strew, 
either  to  allow  of  its  passage  or  to  hold  it 
tightly  daring  the  cutting,  while  the  other 
communicates  motion  through  the  inter- 
vention of  cranked  rods,  levers,  palls, 
and  ratchet-wheels  to  the  feeding  roUen. 
The  proportion  of  the  oog  wheels,  one  to  the 
other,  is  such  as  that  the  shaft  shall  make 
as  many  revolutions  as  there  are  cutters  white 
the  cylinder  only  makes  one  revolutioD. 

Or,  the  cutters  may  be  arreoged  upon  an 
open  cylinder,  working  at  right  angles  to  the 
mouth,  or  on  a  freme  having  a  horizontal 
traversing  motion  communicated  to  it,  and 
fitted  with  a  cutter  sharpened  on  both  sides, 
and  working  diagonally. 

The  improvement  in  machines  for  cutting 
turnips  and  other  like  vegetables,  consists 
in  making  the  cntten  in  a  corrugated  or 
angular  form. 

Claime. — 1.  Placing  the  shaft  which  car- 
ries the  knives  so  as  to  renge  in  the  drenght- 
way  of  the  machine. 

2.  Causing  the  shaft  (which  gives  motion 
to  the  feeding  rollers  and  mouth-piece)  to 
make  one  or  more  revolutions,  according  to 
the  number  of  cutters  on  the  cylinder,  while 
the  latter  makes  only  one  revolution. 

3.  The  arrangement  of  eccentrics  on  the 
shaft  in  connection  with  the  mouth-piece 
and  other  parts,  as  described. 

4.  The  mode  of  uniting  and  working  the 
feeding  rollers. 

5.  Arranging  the  cntten  upon  an  open 
cyUnder,  the  axis  of  which  works  at  right 
angles  to  the  north. 

6.  The  application  of  the  to-and-fro  slid- 
ing cutter,  sharpened  on  both  edges,  and 
pUoed  so  as  to  work  diagonally. 

7.  Making  the  knife  or  knives  in  machines 
for  catting  turnips  and  other  like  vegetables 
in  a  corrugated  or  angular  form. 

John  Lank,  Liverpool,  and  John  Tat- 
LOn,  Liverpool,  engineers.  Fbr  improve' 
mente  in  enginee,  boilert,  and  pungte;  in 
retarding  earriagest  in  propelling  veeeeUt  in 
the  conetrmetUm  of  hoate,  in  extingniehmg 
fire*    P«tent  d«ted  I^ovember  29, 1848. 


1.  The  patentee  fint  describee  an  im- 
proved rotary  engine  or  pump,  which  con- 
sists of  a  cylinder  keyed  upon  a  shaft,  and 
placed  eccentrically  within  a  aeeond  cyliiider. 
The  steam  space  between  the  two  cylinders 
is  closed  by  a  piston,  which  tarns  looedy  on 
the  shaft,  and  is  attached  at  top  to  n  oraas 
bar.  The  aides  and  under  ftee,  as  well  an  the 
part  of  the  cylinder  throogh  which  the  pieton 
projects,  are  rendered  steam-tight  by  pack- 
ing. The  outer  cylinder  revolves  roond  Ae 
inner  one,  and  the  connecting  arma  of  tiie 
piston  travel  in  steam-tight  passages  in  the 
cover  of  the  cylinder. 

Two  modifications  are  described,  which 
consist  in  fitting  both  sides  of  the  piatcn 
with  arms  having  slots,  which  cmbmoe  the 
shaft ;  or  in  making  the  piston  of  •  carved 
form.  A  large  wheel  ia  attsehed  to  the* 
outer  or  revolving  cylinder,  which  comma- 
nicates  the  power  eidker  by  meana  of  a  band 
or  by  toothed  gearing.  It  is  stated  that, 
by  enlarging  the  steam  pasaages,  thin  eagine 
may  be  worked  by  a  fluid,  or  asay  be  em- 
ployed as  a  pump  or  fire  engine. 

2.  The  *' retarding"  apparatus  consists 
of  the  usnal  breaks  (applied  to  the  bocaes  of 
the  wheels),  which  are  connected  by  jointed 
pieces  to  the  ends  of  two  leven,  wUch  are 
attached  together  by  a  pin,  and  connected 
by  a  rope,  band,  or  strep  passing  over  a 
system  of  palleys  to  a  sliding  bar.  When 
the  bar  is  drawn  out,  the  rope  vriU  lift  op 
the  ends  of  the  levers,  and,  throogh  the 
intervention  of  the  jointed  pieces,  the 
breaks  vrill  be  drawn  simultaneonaly  and 
uniformly  into  close  contact  with  the  bosses 
of  the  wheels,  whatever  may  be  the  varia- 
tions in  the  level  of  the  carriages. 

3.  In  order  to  render  the  stowage  of  bceta 
easier  than  at  present,  It  is  propoeed  to 
construct  them  of  metal  riba,  attached  to 
the  keel  and  to  the  gunwale,  with  aeata 
capable  of  being  lifted  out,  so  that  different 
sixed  boats  may  be  stowed  one  inside  the 
other.  Sliding  pieces  are  fixed  underneath 
the  seats,  and  have  cork  or  sosse  other 
buoyant  material  attached  to  their  onter 
ends,  so  that  when  drawn  out  they  asaj 
serve  to  increase  the  buoyancy  of  the  boat, 
and  to  prevent  its  capsizing. 

4.  It  is  proposed  to  constroci  mddere 
with  equal  portions  fore  and  aft  of  the  line 
of  suspension ;  and,  in  the  case  of  screw 
vessels,  in  two  parts  united  at  the  centre  by 
a  slotted  piece,  through  which  the  shaft  ef 
the  screw  passes^ 

5.  The  refrigerator  and  stili  in  breweries 
are  to  be  so  combined  together  aa  that  ^ 
products  may  be  retamed  to  the  still ;  that 
is  to  say,  a  pipe  u  made  to  lead  from  the 
worm  of  the  refrigerator  to  the  sttlL 

6.  A  pcoforated  fioating  tn^  ia  to  be 
inspcaded  ia  tbo  working  y^  ia  ofd«  thit 
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the  barm  maj  work  through  into  it,  and  the 
fluid  be  returned. 

CSsJMM.— 1.  Hie  arrangement  of  the  Ta- 
riooa  Ptrts  of  the  rotary  engine  or  pump. 

2.  The  mode  of  working  flie  leven  of 
breaki  of  railway  carriagei  by  strapti  bandii 
or  ropes. 

3.  The  method  of  conttmcdng  boats. 

4.  The  mode  of  soipending  rudders. 

5.  The  arrangement  and  combination  of 
the  still  and  re&'gerator,  whereby  the  pro- 
ducts are  returned  to  the  still. 

6.  The  application  of  a  floating  tray  to 
the  working  Tats  of  a  brewery. 

Edward  Schuhcx,  Rochdale,  Lanca- 
shire, chemist.  Far  imprwHmenti  in  tk9 
wmmit^iur€  ^malUaibUiron,  mud  m  ireaU 
img  thur  jfTodueiM  aiiaimed  tn  tJU  proem. 
PUent  dated  NoTcmber  28,  1849. 

This  invention  coosisU  in  separating  the 
•oating  of  tin  from  tinned  iron  scrap,  in 
order  that  it  may  be  manufactured  into 
malleable  iron,  and  in  the  subsequent  reco- 
Tery  of  the  tin. 

The  tin  iron  scrap  is  placed  in  a  boiling 
or  hot  solution  of  an  alkaline  sulphuret  (by 
preference  the  persulphuret  of  sodium)  con- 
taining sulphur  in  excess.  The  tin  will  be 
acted  upon  by  the  sulphur,  and  form  a  sul- 
phofet  of  tin,  which  will  be  diiaoWed  by  the 
pertalphuret  of  sodium,  deprived  of  its  ez- 
oesa  of  sulphur,  and  form  what  is  termed  by 
chemists  a  sulpho-stannate  or  stanno- sul- 
phuret. The  iron  will  be  entirely  freed  from 
the  eoating  of  tin. 

Or,  the  tin  iron  scrap  may  be  placed  in  a 
solution  of  oxide  of  lead,  in  a  caustic  alkali 
or  eoda  ley.  The  tin,  acted  upon  by  the 
lead,  will  form  an  oxide  of  tin,  wliich  will 


be  in  turn  acted  upon  by  the  caustic  alkali, 
and  the  metallic  lead  precipitated  in  the 
form  of  a  black  powder. 

The  iron  scrap  is  then  well  washed  with 
water,  to  free  it  from  the  solution,  and  when 
dried,  placed  in  an  iron  cylinder  of  the  capa- 
city of  about  one  cubic  foot,  which  will 
contain,  when  subjected  to  moderate  pns- 
sure,  eight  pounds.  Tlie  cylinder  is  heated 
to  wddLag  heat,  and  the  mass  hammered  as 
usual  in  the  manufiscture  of  bar  iron. 

To  reoofer  the  tin  in  the  first  instance, 
the  solution  is  boiled  until  a  drop  crystal- 
lises on  cooling,  when  the  whole  is  allowed 
to  crystallize,  and  strained  through  wire 
gauze.  The  crystals  are  placed  in  a  press, 
to  squeeze  out  the  moisture,  and  subse- 
quently in  a  reverberatory  furnace,  where 
they  are  exposed  to  low  heat,  and  roasted. 
The  sulphur  is  partly  expelled,  and  an  oxide 
of  tin  formed.  A  mixture  of  coal,  charcoal, 
or  other  carbonaceous  matter  and  carbonate 
of  soda,  is  thrown  in,  and  the  heat  raised. 
The  tin  is  then  run  out  in  a  melted  state  into 
coolers,  in  the  usual  way.  The  slack  that 
remains  is  a  sulphuret  of  soda,  to  which 
sulphur  is  added  in  excess,  in  order  that  it 
may  be  again  used. 

To  recover  the  tin  from  the  second  and 
third  solutions,  they  are  boiled  to  the  crys- 
tallising point.  As  the  crystaU  form  they 
are  removed  by  a  perforated  iron  scraper, 
and  mixed  while  moist  with  carbonaceous 
matters,  and  treated  as  in  the  preceding 
case.  The  slack  that  remains  in  the  fur- 
nace after  the  metallic  tin  has  been  run  out 
is  rendered  caustic  by  the  addition  of  quick- 
lime and  oxide  of  lead,  or  the  chromate  of 
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Date  of    No.  lo 
Bogtetrs-  the  Ro- 

Uoa.     ghur.        Propriotora' Names.  Addressei. 

Hay  24      1894     Benjamin  Levy High  Holborn 

„      1895      William    and     George 

Athfoxd Birmingham 


,.  1896  JohnPannell  Cowley,  Middlofex.. 

35  1897  Wm.  Blackmore  Pine,  Strand 

„  1898  Wood  and  Co.  ............  Orore,  Soathwark  .. 

,,  1899  Donglaa  Hebion ^  LiTerpool .............. 


36 
19 


1900 
1901 
1902 

1908 

1904 
1906 
1906 
1907 
1908 
1909 


WniiamBinion  

Theodore  de  Marillac... 
Sila»  Allen  and  James 

Rait  Beard   

Charles  Walker   and  I 

Sons   J 

Benjamin  Cook,  Jun., 

Charlotte  Henry 

John  Oueet «... 

Hallbrd  *  JiMepfa   ...... 

Thomas  U.  Pindar...... 
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.  Rudder  casing,  and  rudder 
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Ever-tight  bedstead  sacking. 
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ICAKSFIBtD'fl  PATENT  fiBN20LB-0Aft.   Oft,   AlR-UaBT-A^ULATITB* 


Sir, — The  numerous  suggestioDS  for 
*'improTement8  in  artificial  light,"  which 
are  from  time  to  time  offered  to  the 
ptfhlie,  are  suffloietit  eyideiuM  that  Che 
art  of  illumination  is,  as  yet,  far  from 
perfect  In  one  branch  of  application, 
searoelj  any  progress  has  been  made,«^ 
in  that  of  gas  lighting,  in  systems  of 
small  extent.  The  numerous  deficiencies 
and  inconveniences  of  coal  gas,  which 
on  the  vast  scale  of  modem  cities  are  so 
oomparadvely  small,  that  they  almost  dis- 
appear from  the  calculation,  become  evils 
of  considerable  magnitude  in  any  more 
contracted  sphere  of  operation,  such  as 
the  illuminanon  of  single  buildings.  But 
in  these  latter  cases,  the  advantages  of 

2 'Stem  lighting  over  lamps,  candles,  and 
1  isolated  sources  of  lignt,  are  quite  as 
great  as  in  the  former;  and  there  can 
be  no  doubt  that  nothing  but  the  want 
of  a  cheap  and  simple  apparatus,  and  of 
a  pure  material,  prevents  its  very  gene- 
ral substitution  for  the  more  cumbrous 
method  of  moveable  appliances.  The 
production,  then,  of  any  contrivance 
presenting  all  these  requisites  cannot 
out  be  of  very  extensive  utility. 

At  p.  362  of  your  current  volume,  you 
have  described  a  step  in  this  direction,  the 
simplicity  and  neatness  of  which,  as  com- 
pared with  any  mode  of  gas  making  from 
coal,  are  obvious.     In  admitting  to  your 
columns  the  description  of  another  in- 
vention having  a  similar  object  in  view, 
you  will,  no  doubt,  agree  with  its  author, 
that  the  world  is  large  enough  to  give 
elbow-room  for  plenty  of  collateral  in- 
dustry.   Perhaps  one  invention  may  be 
preferred  in  one  place — another  in  an- 
other.    However,  I  may  be  permitted  to 
call  attention  to  the  chief  points  on  which 
the  svstem  which  I  have  to  describe  rests 
its  claim   to  adoption       No   purifiers, 
condensers,  retorts,  furnaces,  or  meters 
are  necessary,  no  fire  need  be  used,  and 
no  coke,  tar,  or  any  sort  of  impurity  or 
residual  product  formed  in  its  applica- 
tion.     It  is   equally  available  on   any 
scale,  from  the  compass  of  a  city  to  that 
of  a  portable  table  lamp.     The  light  is 
of  perfect  whiteness,  and  of  great  inten- 
sity, and  at  least  as  cheap  as  coal  gas ; 
at  a  distance  from  the  sources  of  coal, 
cheaper.     Like  common  gas,  it  may  be 
rapidly  lighted  or  extinguished,  ana  the 
consumption  may  be  regulated  ascording 
to  the  varying  requirements  of  time  and 
place.    The  products  of  combustion  are 


as  pure  as  those  of  the  tnest  wax,  injo- 
rious  neither  to  health  tior  to  furniture. 
The  odour  of  the  light  fuel  itaelf  is  not 
ttApl0«litit«  but  sufficient  to  bMMy  it  in 
oase  of  eaeape.  When  worked  on  a  large 
scale,  if  there  Should  be  leakage  from 
the  mains,  tht  Iom  woild  bv  of  eoomioo 
air,  not  of  the  luminiferons  material. 
Finally,  the  whole  generating  apparatus 
may  be  comprised  within  very  small  di- 
mensions, e.  ^.,  for  a  single  large  mansioa 
it  need  not  occupy  more  than  die  space 
of  eight  or  ten  feet  cube. 

At  p.  44  of  your  Number  for  July, 
1848,  you  kindly  inserted  a  synopsis  of 
the  specification  of  a  patent,  granted  to 
me  for  this  invention ;  and,  at  p.  400  of 
your  Number  for  April  last,  an  abstract 
of  a  paper  which  was  read  on  this  sub- 
ject  to  the  Insitution  of  Civil  Engineers. 
For  the  farther  information  of  snch  of 
your  readers  as  may  feel  an  interest  in 
the  matter,  I  send  you  the  aceompany- 
ing  figure,  which  will  illustrate  the  DMKie 
of  its  application.  By  reference  to  the 
papers  just  alluded  to,  it  will  be  seen  that 
the  principle  of  my  invention  is  the 
naphthalismg  of  any  suitable  noD-lomi- 
totretooB  gas  by  benzole  — a  highly 
tt>latlle  hydraeftrbdn,  not  before  mana- 
factured.  A  great  variety  of  gases  may 
be  used  as  the  vehicle  of  this  li^t- 
fael,  such  as  hydrogen,  carbonie  oxide, 
the  gases  produced  by  passing  steam  over 
coke,  any  inflammable  sas  of  "poor** 
qualitv,  snch  as  that  distiUed  from  wood» 
—or,  lastly,  common  air.  Whether  ooe 
of  the  former  gases  or  the  atmoapliere  be 
consumed,  wilidepend,  in  any  given  ease, 
on  the  local  relative  cheapness  or  omve- 
nience  of  chemical  or  mechanical  force. 
The  annexed  engraving,  which  I  will 
proceed  to  describe,  refers  chiefly  to  a 
system  in  which  the  fluid  wick  that  per- 
meates the  pipes  is  atmospheric  air. 

The  figure  is  a  diagram  represeating 
the  principle  on  which  the  heart  and 
lungs  of  such  an  oi^anism  is  constructed. 
A  is  an  air-pump,  working  into  B,  an 
air-bell  or  gas-holder.  A,  of  course, 
will  be  driven  by  the  most  convenient 
mode  of  applying  force ;  this  would  be 
different  in  different  places.  In  steam- 
ships, and  buildings  where  steam  power 
is  at  hand,  the  engine  may  be  taxed.  In 
town  hoBses,  where  water  is  property 
laid  on,  we  have,  as  has  been  already 
pointed  out  in  your  pages  by  other 
writers,  an  excellent  source  of  power. 
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in  country  mansions,  ehurches,  railway- 
statioDs,  where  manual  labour  is  ebeap^ 
a  wefffbt  wound  up  will  form  a  reser- 
▼oii'of  foree,  whioh  leaTCS  nothing  to  be 
desired.  The  mode  of  application  and 
of  regulation  of  such  a  motiTe  agent  is 
represented  in  the  figure.  The  first  of 
these  is  obvious,  and  neeNis  no  explana- 
tion; the  second  IS  Terj  simple,  and  may 
be  eontrited  in  Tarious  ways ;  s.  g, — e  0 
we  small  levers  eonoeoted  by  a  rod,  d^ 
and  moving  on  fixed  axes  in  the  centre 
of  their  length ;  0  is  caught  by  pins,  ff^ 
projecting  from  the  Mb  of  the  gas- 
holder, and  e  is  armed  %\.  its  free  extre- 
mity with  a  detent,  whioh  arrests  the 
motion  of  the  pulley  and  orank^p,  when 
the  pin,  f\  presses  on  the  arm  of  c  ; 
t.e.,  when  the  air-beU,  B,  becomes  nearly 
fiiU.  When  B  descends  again  to  a  cer- 
tain extent,  and  requires  replenishing,/ 
ureases  down  the  arm  of  t,  and  so  re- 
leases the  weight,  which  by  its  descent 
rin  drives  the  pump.  A,  or  bellows, 
is  the  evaporator,  a  vessel  charged 
with  benzole ;  the  liquid  is  maintained  at 
a  constant  level  in  A  by  the  fountain,  I; 
K,  the  pipe  by  which  Uie  air  enters  H 
from  H;  L,  the  main  by  which  it 
pssses  on  for  consumption;  ntm,  service 
pipes  by  which,  like  common  gas,  it  is 
conducted  to  the  burners ;  n,  a  small 
branch  and  jet  directed  against  the  jside 
of  H,  or  of  a  water  bath  in  whioh  H 
may  be  immersed. 

The  use  of  the  jet,  n,  is  to  keep  up 
the  temperature  of  the  liquid,  which 
will  be  reduced  by  the  evaporation.  The 
liquid  is  volatilised  by  the  air  current 
in  ample  quantity  at  the  ordinary  tem- 
perature of  the  au-,  but  as  it  becomes 
cooled,  it  gives  off  less  and  less  vapour. 
This  is  compensated  by  the  small  flame 
of  n.  So  lonff  as  there  is  any  of  the 
liquid  in  T  and  air  in  B,  the  Ught  may 
be  obtained  at  the  burners,  by  simply 
taming  on  the  stop-cock,  and  kindling 
the  ^as. 

In  cuudusion,  perhaps,  you  will  allow 
me  to  state  that  I  sbaU  be  happy  to 
show  the  method  of  illumination,  which 
I  have  described,  to  any  of  your  readers, 
who  may  wish  to  see  it  in  operation :  and 
that  Messrs.  R.  HoUiday  and  Co.,  of  Hud- 
dersfield,  and  128,  Holbom-hiU,  will  be 
ready  to  put  up  the  apparatus,  and  supply 
the  material,  wherever  they  nnay  be  re- 
quired,   lam,  Sir,  yours,  &c, 

C«  B«  Maksx'islp. 
M,  B^nt^tie^,  London. 


▲  iiODBAv  ANnavB«-*BBowNn,  sitat  oms- 
oobt's,  safxtt  window-cuaksb  and 
Fi&B  xsoApa,  arc. 

Sir, —I  apprehend  there  is  not  one 
among  your  numerous  readers  who  does 
not  as  highly  appreciate  as  does  "  S«  Ic  S." 
(page  523)  the  imporianoe  and  ntili^  of 
"  the  concise  view  of  ail  patent  spteifi^ 
cations  as  they  are  enrolled,'*  givsn 
weekly  in  the  MeclkMies'  Magtunm^* 

The  advantages  of  this  popular  expo- 
sition are  manifold,  and  not  the  least  is  the 
facility  thus  afforded  to  the  public  for 
ascertaining  the  amount  of  novtlty  and 
utility,  or  the  entire  absence  of  both,  in 
the  several  inventions  sought  to  be  pro- 
tected by  letters  patent.  And  1  would 
invite  your  correspondents  to  assist  in 
this  important  object,  by  their  comments 
on  such  as  lie  open  to  objections* 

Thus,  for  instance ;  "  John  Browne, 
Esq.,"  has  obtauied  letters  patent  for  a 
window-cleaning  apparatus  and  fire- 
escape,  as  set  forth  in  his  enrolled  speci- 
fication, a  notice  of  which  duly  appeared 
at  page  476  of  your  ld45th  Number. 
Without  disputing  Uie  utiiUgf  I  beg  to 
observe  that  the  only  point  of  novelty  I 
can  discover  is  the  name,  ''  balconlieu;" 
and  in  such  matters,  what's  in  a  name  /. 

But  the  mere  assertion  of  want  of 
novelty,  without  proof,  ought  not  to 
have  much  weight ;  turn  we  then  to  the 
1 1th  volume  0?  the  Mechamce*  Maga^ 
zinc,  page  248,  and  there  we  find  that, 
in  the  year  1829,  Mr.  John  Uiegory 
publicly  exhibited,  at  the  then  **  Na- 
tional Repository,"  a  **  safety  chair  for 
window  cleaning,"  very  sunUar,  but 
in  several  respects  superior,  to  that  re<« 
oently  patented  by  Mr.  Browne.  This 
**  window  cleaner'*  Mr.  Gregory  snbe»" 
quently  improved,  and  converted  into 
"a  convenient  and  very  efficient  fire- 
escape,  thereby  making  it  a  life<»  preserver 
of  a  two-fold  kmd."  The  machine  in 
this,  its  complete  state,  was  fully  de- 
scribed, with  engravings,  in  your  26th 
yolome,  page  11  (Sept.,  1886.) 

Mr.  Browne's  Jire-^eeape,  it  is  said, 
consists  merely  of  a  knotted  rope  at- 
tached to  the  *'  balconlieu."  Mr.  Gre- 
gory employed  a  wooden  frame  and 
cradle,  in  wnieh  females,  children,  and 
hivalids,  ftc^  ml^t  be  bwered  with 
safety. 

BAjr.  Browne  has,  therefore,  heen  an^ 
ticipatcd  by  the  invention  of  a  mdr^ 
perfectapparatusnearly  twenty  years  ago  I 
aa2 
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Fire-68capeB,  by-the-by,  are^ 
almost  any  circuinstaiice»»  ineligible  sub- 
jects for  patents;  for,  be  tbey  ever  so 
noTel  or  useful,  there  is  no  demand  for 
them.  Very  many  fire-escancs  for  do- 
mestic use  have  been  described  in  your 
pages,  the  simplicity,  cheapness,  and 
fitness  of  which  for  their  intended  pur- 
pose can  hardly  be  surpassed,  and  yet 
not  any  one  of  them  has  been  extensively 
adoptdl. 

"  Men  think  all  men  mortal  but  tbemielTet." 
Ask  a  man  to  make  his  wiU'-'he  will  sus- 
pect you  of  a  design  upon  his  life.  Per- 
suade him  to  insure  his  property  or  to 
Eurchase  a  fire-escape,  and  ten  to  one 
ut  he  will  set  you  down  for  an  incen- 
diary forthwith. 

Since  the  commencement  of  the  pre- 
sent century,  upwards  of  ten  thousand 
pounds  have  been  expended  on  patented 
fire-escapes  VNPBOFiTiiBLT ! 

Mr.  Gregory,  the  first,  the  most  in- 
genious and  most  indefatigable  of  fire- 
escape  inventors,  sunk  into  the  most 
abject  poverty.  Your  correspondent, 
Mr.  Wivell  (who  very  recently  departed 
this  life  at  Birmingham),  was  perhaps 
one  of  the  most  fortunate  of  fire-escape 
inventors.  His  fire-escape,  to  the  num- 
ber of  about  twenty,  was  adopted  by  the 
Royal  Society  for  the  Protection  of  Life 
from  Fire,  who,  although  Wivell  had  no 
patent  or  legal  claim,  handsomely  pre- 
sented him  with  bl.  royalty  for  every 
machine  they  had  built  upon  his  plan. 
Besides  these,  Mr.  Wivell  built  and  sold 
a  few  fire-escapes  to  some  provincial 
towns,  but  the  expenses  of  a  patent 
would  have  swallowed  up  more  than  all 
the  profits;  and  the  future  demand  is 
not  likely  to  exceed,  if  it  ever  reaches, 
one  per  annum. 

The  heterogeneous  medley  coinposing 
the  patent  of  Messrs.  Lane  and  Taylor, 
the  specification  of  which  is  noticed  at 

I>.  256  of  your  last  Number,  will  doubt- 
ess  create  some  surprise.  The  discre- 
pancy between  the  title  of  the  patent  and 
the  subject  matter  of  the  specification  is 
remarkable. 

The  improvements  in  ''  engines, 
boilers,  and  pumps,'*  are  merged  into  a 
supposed  new  **  rotary  engine,"  but  no 
improvement  in  <'  boilers  '^is  set  forth. 
The  improvements  in  *' retarding  car- 
riages*' consists  of  "  apparatus  '*  applied 
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under  to  breaks.  The  improvements  in  "  pro- 
pelling"  vessels,  turns  out  to  be  eonflMd 
to  ''  steering**  vessels,  being  specified  as 
a  mode  of  suspending  ntddersi  The 
improvements  in  "  extinguishing  fire," 
must,  I  suppose,  be  looked  for  '*  in  ovr 
next*' — ^havuig  no  place  in  the  preseni 
specification.  The  improvement  in  ap- 
paratus for  dietilUng  and  brewing  teen 
to  have  got  into  this  specification  by  mis- 
take, no  mention  of  such  improvemeats 
appearing  in.  the  title  of  the  patent. 
I  am,  Sir,  yours,  &e., 

Wm.  Badbklbt. 

29»  AlDred-ttxeet,  Islington, 
June  5, 1849. 


THI  B0DT8T0NK  LIGHT  HOOSB— aUBATOK't 
OWK  ACCOUNT  OF  TUB  PBIircm.B  OW 
ITS  COKSTEUCTION. 

Sir,— Of  the  many  who  have  aaerted 
that  Smeaton  took  nis  idea  of  the  form 
he  would  give  to  the  Eddystime  Light 
House  from  the  trunk  of  an  oak,  few 
persons  seem  to  have  paid  much  allen- 
tion  to  hie  own  account  of  the  matter ; 
for  according  to  that,  he  did  not  refer  to 
the  oak  till  after  he  had  made  up  his 
mind  from  reasoning  on  the  subject  In 
page  41  of  his  account  of  that  work,  he 
says,  *'  On  reflecting  upon  the  late  stnie- 
ture,"  &c.,  &c.,  (alluding  to  YRnstanky'i 
Lighthouse,)  "  in  reality  the  violent  a«- 
tation,  rocking,  or  vibration  whieh  the 
late  building  was  described  to  be  sabjceC 
to,  must  have  been  owing  to  the  narrow- 
ness of  the  base  on  which  it  rested ;  and 
which  the  quantity  of  vibration  it  liad  been 
constantly  subject  to  had  rendered,  in  re- 
gard to  its  seat,  in  some  degree  rounding, 
like  the  rockers  of  a  cradle.  It  seemed 
therefore  a  primary  point  of  improvement 
to  procure,  if  possible,  an  enlargement  of 
the  base,  which  from  the  models  befbie 
me  appeared  to  be  practicable.  It  aim 
seemed  equally  desirable  not  to  increase 
the  sise  of  the  present  building  in  ils 
waist ;  by  which  I  mean  that  part  of 
the  building  between  the  top  of  the  losk 
and  the  top  of  the  solid.  If  therelbie  I 
kept  stricUy  to  the  conical  form,  a  ne- 
cessary consequence  would  be,  thai  te 
diameter  of  everv  part  being  propor- 
tionably  increased  by  an  enlargcsnest  of 
the  base,  the  action  of  the  sea  upoa  tbt 
buildinff  would  be  greater  in  the  aaoK 
proporUon ;  but  as  the  strength  inercases 
in  proportion  to  the  increased  we^t  «f 
the  materials,  the  total  abaolate  ttmigth 
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to  retbt  that  action  of  the  sea  wonld  be 
greater  bj  a  proportional  enlargement  of 
erery  part,  but  would  require  a  greater 
quantitj  of  materiala :  on  the  other  hand, 
if  we  coald  enlarge  the  base,  and  at  the 
same  time  rather  diminish  than  in- 
crease the  size  of  the  waist  and  upper 
works,  as  great  a  strength  and  stiffness 
would  arise  from  a  larger  base,  accom- 
panied with  a  less  resistance  to  the  act- 
ing power,  though  consisting  of  a  iess 
quaniiiy  of  nuittriais,  as  if  a  similar 
conical  ilgure  had  been  preserTcd." 

Thus,  it  is  evident,  that  the  form  given 
to  the  lighthonse  was  derived  from  /win- 
C9>/es,  MO/ from  the  oolv— which  prin- 
ciples led  him. 

1st.  To  give  stiffness  to  the  building 
bj  breadth  of  base. 

2ndl7.  ^ith  a  view  to  economy  of  time 
and  inonej,  to  diminish  as  much  as  pos« 
sible  the  Quantity  of  materials  employed. 

Srdly.  To  render  the  surface  to  be 
acted  on  by  the  sea  as  small  as  possible. 

It  was  not  till  after  the  reasoning  pro- 
cess by  which  Smeaton  had  come  to  his 
conclusions,  that  he  introduced  the  oak 
thus,  ''On  this  occasion  the  natural 
ilgure  of  the  waist  or  bole  of  a  large 
spreadinff  oak  presented  itself  to  my 
imagination :  and  hence  we*  may  derive 
an  idea  of  what  the  proper  shape  of  a 
column  of  the  greaieti  ttahUUy  ought 
to  be  to  resist  the  action  of  eztenial 
violenoe,  when  the  qumUiiy  of  mtaiitr 
iM  given  whereof  it  is  to  be  composed." 
The  words  in  italics  are  those  so  printed 
in  Smeaton's  work,  1791.  ^  '  ' 

This  reference  to  the  oak  has  been 
noticed  in  the  kst  Quarterly  Eeffiewtp. 
876,  as  to  Skerry vore  Dghthouse,  "  He 
thinks*'  (Alan  Stevenson)  "  that  Smea- 
ton's fiimous  analogy  of  the  oak,  which 
has  been  so  often  quoted  and  extolled 
for  ita  felicity,  is  unsound,  and  was  only 
employed  by  him  for  the  purpose  of 
sauafying  readers  incapable  of  under- 
standiiig  the  proibunder  process  by  which 
he  had  arrived  at  the  troth.*'  "There  is 
no  analogy, "  (says  "the  modem  archi- 
tect") **  between  the  ease  of  the  tree  and 
that  of  the  lighthouse,  the  tree  being 
assailed  at  the  top,  the  lighthouse  at  the 
base;  and  though  Smeaton  goes  on  to 
suppose  the  branches  to  be  cut  ofi^,  and 
water  to  wash  round  the  base  of  tiie  oak, 
it  ia  to  be  feared  that  the  analogy  is  not 
thereby  strengthened ;  as  the  materiaie 
eompoaing  the  tree  and  tower  are  so  dif- 


ferent, that  it  is  impossible  to  imagine 
that  die  same  opposing  forces  can  be 
resisted  by  similar  pro^rties  in  both.*' 
''  It  is  very  singuhur  that  throughout  his 
reasonings  on  this  subject,  he  does  not 
appear  to  have  regarded  those  properties 
of  the  tree  which  he  has  most  fiUy  cha- 
racterised as  its  elasticity,  and  the  cohe- 
rence of  its  parts." 

The  Eddystone  Lighthouse  has  been 
cited  by  high  engineering  authority  as 
evidence  in  favour  of  a  long  slope ;  and 
on  the  other  hand,  bv  your  correspondent 
"  M.,"  as  an  example  of  the  sti£ility  of 
vertical  walls.  Smeaton,  throughout  his 
work,  says  nothing  indicative  of  any  pre- 
ference of  his  for  a  long  slope ;  but  on 
the  contrary,  it  is  to  this  very  form  of 
the  Eddystone  rocks  under  water  that  he 
attributes  the  immense  swell  they  occa- 
sion, and  the  destructive  force  with  which 
waves  break  upon  the  house  rock.  Your 
correspondent  "  H.,"  No.  1314,  p.  868, 
says  the  "  writer  of  the  article  in  your 
last  Number,  p.  342,  is  very  much  mis- 
taken in  citing  the  Eddystone  Lighthouse 
as  an  instance  of  the  superiority  of  the 
vertical  wall."  True,  that  structure  is 
not,  literaily  speaking,  a  vertical  wall, 
but  it  deviates  so  little  from  the  perpen- 
dicular, that  it  may  be  considered  as  an 
upright  column  for  nearly  60  feet ;  the 
spread  of  its  base  diminiibing  very 
rapidly,  so  as  ''  not  to  increase  Uie  siie 
01  the  building  in  its  waist,  that  part  of 
the  building  between  the  top  of  the  rock 
and  the  soUd."  This  column,  being  from 
the  level  of  the  rock,  including  the 
spread  at  the  base,  at  an  angle  of  about 
eighbr  degrees,  can  never  be  considered 
as  a  long  slope  like  the  Plymouth  Break- 
water ;  which,  (as  appears  in  your  Num- 
ber 1313,  p.  344)  is  an  inclined  plane  of 
only  eleven  degrees.  The  Eddystone 
Lighthouse  is,  in  violent  storms,  up  to 
its  very  summit  exposed  to  the  fury  of 
the  waves ;  they  envelope  it,  and  break 
over  the  lantern ;  yet  this  all  but  upright 
column  has  for  these  ninety  years  resisted 
the  severest  storms — the  long  slope  in 
Plymouth  Sound  has  been  damaged, 
more  or  less,  on  the  recurrence  of  every 
such  storm  from  the  first  commencement 
of  the  work  to  the  present  time. 

As  to  the  concave  form  of  the  Eddy- 
stone column  for  a  few  feet  at  its  lower 
point,  by  a  fkir  construction  of  Smeaton's 
own  words,  the  conical  was  reqected,  the 
concave  given,  to  9ate  maicr tai!f— hap- 
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[y  for  the  eyo  of  taste,  since  the  eur?ed 
le,  m  atiih  Hogmrth,  ii  the  line  of 
beauty. 

Superincumbent  weight,  which  Smea- 
ton  insisted  lo  much  upon  as  a  source 
of  strength,  and  on  which  great  depend- 
enoe  has  been  placed  in  the  Skerryyore 
Lighthouse,  is  a  quality  inherent  in  the 
upright  wall,  where  every  stone,  as  height 
IS  increased,  adds  to  the  strength  of  the 
ipass  below.  In  the  long  slope,  on  the 
contrary,  it  is  only  at  the  apex  that 
auperincumbent  weight  is  in  full  force, 
whilst  at  its  lower  extremity  this  source 
of  strength  is  as  nought. 

J  am,  Sir,  &c. 

S, 


ON  THB  SYMBOLS  OV  ALGBBBA,  AND  ON 
TBB  THBOBY  OV  TB88ARINB8. 

I^r, — In  an  article  bearing  the  aboTe 
dtle,  and  published  in  the  present  (June) 
Number  of  the  Philogophieal  Alagazine, 
I  have  made  some  remarks  on  algebraical 
nomenclature,  which,  although  they  will 
not  be  merely  repeated  here,  will  at  least 
form  the  basis  of  a  portion  of  this  com- 
munication, the  which  I  may  preface  by 
remarking  that  all  symbolic  quantity  is 
comprisea  under  one  or  more  of  the 
following  six  species,  yis.,  Number,  Ne- 
gative Quantity,  and  the  quantities  which 
we  may  distinguish  hj  the  respective 
names  tlnreal,  Impossible,  Typal,  and 
Ideal.  These  six  species  may  be  gene- 
rically  arranged  in  a  variety  of  ways, 
which  it  may  perhaps  be  wprtb  while  to 
enumerate.  And,  first,  we  may  adopt 
the  two  genera  of  ariihmeticaUot  nutMr- 
Heal)  and  unarithmeiieal  Toe  genus 
of  arithmetical  quantities  will  comprise 
'number,  and  number  only.  All  the 
other  five  species  of  quantity  are  unarith- 
metical.  Secondly,  we  may  consider 
quantity  under  the  aspect  or  real  and 
tmagimary.  The  ^nus  real  comprizing 
mmber  and  negative  quantity^  and  the 
l^enus  imagimry  consisting  of  unreal^ 
mpoMMibie^  typai,  and  ideal  quantity. 
Thirdly,  we  may  divide  quantity  into  the 
genera  passible  and  ammalaus;  the 
^us  passible  including  the  three  ^m* 
cies  Number,  Negative,  and  Unreal 
Quantity,  and  the  genus  aimamalous  the 
remaining  three  species.  In  other  words, 
real  and  wwrgal  quantity  is  Possible, 
while  impossible^  iipal,  and  Mi«a/ quan- 
tity ia  Anomalous.    Fourthly,  we  may 


apply 
(have 


inclv^ possible  and  impossibia  qoantitMB 
under  the  term  algebraic^  and  t^fpal  and 
ideal  quantities  under  the  term  bypet' 
algebraic.  Lastly,  we  may  conader 
algebraic  and  typal  quantitiea  aa  toge- 
ther constituting  a  genus  to  be  callad 
normal,  while  £e  remaining  specie^— 
ideal  quantity — considered  in  its  corre- 
lation to  the  genus  Normal,  may  be 
termed  abnormal. 

1  have  abready  («Mpra,  p.  294)  referred 
to  a  paper  on  Triple  Algebra,  by  the 
Rev.  Charies  Graves,  of  Dublin.  If  we 
adopt  the  reasoning  of  paragraphs  10, 
U  and  12  of  his  paper  (see  PhiL  Moi 
s.  iii.,  vol.  xxxiv,,  pp.  125—6)  aodi 
it  to  the  Theory  of  Tessarinea,  we  1 
the  following  interesting  result    Let 

M»-{w±y)«+(r±*)«, 
and  call  M  the  true  modulus  of  the  tcs- 
sarine,  t.    Also  let  M'  and  M'^  be  Che 
corresponding  functions  for  the  tcassrings 
f  and  ^'.    Then  we  shall  have 

MM'«M'' 
provided  /,  tf,  and  /"  be  related  as  at 
page  105  of  this  volume.  I  mar  add 
thait,  if  we  adopt  a  notation  which  I  have 
before  introduced  into  this  Magasiiie 
(vide  supra,  p.  105),  we  have 

I  am.  Sir,  yours,  &o., 

jAlOa  OOOKLB. 

I,  Cbufch-jtrd  Ooort,  Tampltb 
JuM  1,  1849. 


ON  CONJUOATB  V ACTOBS.  —  BT  PBOFBaSOB 
TOUNO,  BBLVAST. 

It  may  sometimes  be  convemeot,  whsn  a 
pair  of  ooDJ agate  factors  i«  already  given,  ta 
change  the  pair  into  other  forms  withotf 
adverting  to  the  original  expreasion ;  and 
this  may  easily  be  done  fW>m  the  foUowing 
considerations.  As  already  ahown,  at  pagt 
414,  the  general  type  of  the  eonjngate  he- 
ton  of  X  is 

P +-*/(?•- X) 

p«V(P«-X) 
as  is  obrioas  from  the  known  principle  thst 
the  sum  of  two  quantities  multiplied  by 
their  difference  gives  the  differenoe  of  their 
squares.  Whatever  P  may  be,  we  may, 
instead,  write  V  +  i^  when  the  forma  will  be 
F  +  *+  V'(P  +  2P*  +  4»-X) 

which  shows  that  if  we  add  any  q«a«tity  k 
to  tha  ra^onalpart  F,  we  nuut  add  SFi^-l* 
to  the  part  unikr  the  radioaL 
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wUeh,  dfloompoeed  by  the  early-taught  prin- 
ciple adverted  to  above,  becomes  replaced 
by  the  factors  (2) ;  which,  ai  here  ahown, 
are  convertible  into  (3). 

The  formula  known  by  the  name  of  the 
Hindoo  Method,  it  of  course  obtainable  in 
a  similar  way :  thus  the  equation  being 

.\4€flx^+iabr-¥4MC^0  ; 
or  4  0***— (— 4fld*— 4ac)=B0, 
of  which  the  unmodified  factors  are, 

2  09+ a/— 4  a6j;*4  «c, 
and  these,  by  the  principle  explained  above, 
may  be  replaced  by 


This  swggtsta  a  nuriatlQn  of  the  process, 
given  in  the  plaee  referred  to,  for  obtaining 
the  formula  for  the  folution  of  a  quadratic 
equation.  Ttvu,  taking  as  before  the  equa- 
tion 

.      x^-^px-t-qm^O  ..  ..  (i; 
we  have 

so  that  a  pair  of  coi^ugate  factors  is 

And  if  now  we  introduce  k,  as  above,  and 
detennhie  it  so  that  2k  may  be  equal  to  p, 
that  is,  make  k  equal  to  ip,  we  shall  have 
die  coi^ngate  factors 

and  therefore,  as  before, 

« — 4p±*'(fe>'-»). 

It  is  likely  that  a  beginner  would  consider 
thifl  to  be  as  satisfactory  a  method  of  de- 
termining «,  in  a  quadratic,  as  that  which 
depends  on  completing  ike  eguare^  All 
that  he  would  have  to  do  would  be  to  write 
the  significant  member  of  the  equation  (^1), 
as  the  d^erenee  of  two  quantities,  viz. : 

2n  2n-]  2a-: 

X        4- AT  +6X 

being,  by  that  principle, 

n  a-1  f  2fi-2  211—3  1 

*   +*«»        ±  •{(*«»-*>:  -«t *> 

it  follows  that  no  real  value  of  »  is  admissible,  as  a  root,  which  is  such  as  to  render  the 
expression  within  tibe  bracketo  negative. 

If  the  second  term  of  the  equation  be  absent,  the  futors  may  be  written 

n  fi-'2  i  9ii-»  2«.-4 


aox  +  A+V**— 4ai?, 


so  that 


^b±^6^^4ae 
2a 


The  principle  here  explained  might  some- 
times prove  useful  in  the  discussion  of  equa- 
tions of  an  even  degree  higher  than  a  qua- 
dratic.   Hius  a  pair  of  factors  of 

2«-s 
+  eiir         +..••  + i^»0, 


Let  the  equation  be  of  the  fourth  degree, 

then  the   expression  within  the  brackets 
would  be 

-c«  +  iJ»-<f, 
80  that  no  value  of  x,  which  renders  this 
negative,  can  be  a  real  root  of  the  equation : 
and  the  knowledge  of  this  circumstance 
might  save  us  tiie  trouble  of  narrowly  scru- 
tinising certain  doubtful  intervals  in  the 
analysis  of  equations. 

After  my  former  short  paper  was  de- 
apatehed  to  this  Journal,  I  observed  that, 
sit  p.  134  of  ih^Pkiioiopkieai  MmgaxiM  for 
February  last,  Mr.  Cockle  has  applied,  to  a 
«ertu&  expression,  a  mode  of  deeompodtum 
whioh  is  virtually  the  sasse  as  that^oon- 
aidered  under  a  somewhat  more  general 
aspect,  in  the  paper  alluded  to }  and  I  send 
the  present  brief  communication  to  the 
Meekaniet*  Meigatme,  mainly  for  the  pur- 
pose of  creating  an  opportunity  for  making 
this  acknowledgment;    as  I    think   that. 


whatever  merit  there  may  be  in  the  trifle 
referred  to,  must  be  diared  with  Mr. 
Cockle.  I  may  add,  too,  that  Mr.  Gom- 
perts,  in  his  first  tract  on  Imaginary  Quan- 
titiea,  also  availed  himself  of  the  liberty  of 
introducing  an  arbitrary  term  into  a  parti- 
cular case  of  conjugate  factors,  long  ago ; 
but  the  generoi  decomposition  of  a  function 
into  such  factors,  however  obvious  from  the 
simple  algebraic  prindples  noticed  above, 
had  not,  I  believe,  been  exhibited  previously 
to  the  paper  in  the  PkUoeophieal  Magaxme, 
for  April  last;  in  which  some  useful  in- 
^ferences  firom  thhi  decomposition  are  de- 
duced. Since  then,  Mr.  Cockle  has  com- 
municated to  me  another  formula  of  a 
similar  character ;  which,  as  I  think  it  de- 
serves to  be  recorded,  I  here  take  the  liberty 
of  inserting ;  it  is  this, 

X-Y- 


At  If  .... 

14*8  peri 

2     .... 

n-&     „ 

2f  .... 

9-4        H 

2i  .... 

8-01     „ 

2t.... 

7-01     „ 

3     .... 

6-2       ., 

3i.... 

4-9       „ 

4     .... 

4-2       „ 

5     .... 

3-2       „ 

6     .... 

2-55     „ 

7     .... 

21       , 
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where  X,  Y,  and  ^3  are  any  functions  what- 
ever. 

P.  S.^-Inline  6,  col.  2,  of  my  last  artide, 
p.  414,  the  of  shonld  he  omitted. 

Belfast,  May  9,  1849. 


ON  THB  LOSS  SUSTAINED  BY  BLOWING,  IN 
STBAM  YBSSBLS.  BT  MR.  WM.  8EWBLL, 
JUN.,  UNVTBD  STATES  NAVT. (COMMU- 
NICATED BY  MB.  ANDREW   HOW,  U.8.N.) 

The  loss  by  blowing  may  be  estimated 
as  follows  :— 

It  is  evident,  that  when  carrying  the 
water  in  the  boiler  at  a  density  of  A, 
one-half  is  used  for  steam,  and  one-half 
is  blown  out.  The  n«rt  used  for  steam 
will  require  1202*- 100' -1102°,  the 
100  degrees  being  the  temperature  of 
.the  water  entering  the  boiler.  The  part 
blown  out  will  require  to  be  raised  from 
the  temperature  of  the  water  entering, 
to  the  temperature  of  the  water  blown 
out,  and  the  quantity  of  heat  imparted  to 
one  volume  of  steam,  will  be  the  heat  re- 
quired to  evaporate  one  volume  of  water, 
to  which  must  be  added  the  heat  im- 
parted to  the  water  blown  out  during  the 
same  time. 

Let  H  represent  the  8um  of  the  sen- 
sible and  latent  heat;  D— difference  of 
temperature  between  the  water  entering 
and  leaving  the  boiler ;  T-ithe  tempera- 
ture of  the  water  entering  the  boiler. 

Then  when  carrying   toe  water   at 

A^iz^lE  =  the  part  of  the  heat 

l06t. 

When  carrying  the  water  at  A>  ^^^ 
two  parts  win  be  used  for  steam,  and  one 

part  blown  out,  then  (^-'^^^)^^   „ 

the  heat  lost. 

When  oarrving  water  at  A,  three  parts 

will  be  used  for  steam,  and  one  part 

*  blown  out;  then  the  formula  will  be 

(lz]^?)±5-thepwtof  Aeheat 

lost.  And  so  for  every  other  density. 
Hie  above  formula  does  not  take  any 
aecount  of  the  heat  lost  by  radiation,  &c. 
The  following  is  the  loss  by  blowing  at 
the  different  degrees  of  saturation  named 
and  calculated  by  the  above  formula :— ^ 


These  results  do  not  take  into  aceonnt 
the  specific  heat  of  the  brine,  whbh  ]s^ 
I  believe,  '85,  whieh  would  render  the 
losses  in  the  proportion  '85  to  I -00. 

The  temperature  of  the  water  used 
for  condensation  would  have  aome  in- 
fluence in  the  loss  bv  blowine,  as  the 
colder  the  water  used  for  condensation 
the  less  the  loss  will  be,  because  the 
steam  uncondensed  will  be  frcdi  water, 
and  the  proportion  of  which  wUl  be 
greater,  the  less  salt  water  is  mixed  with 
it ;  for  insUnce,  if  the  temperature  of  the 
water  be  such  as  to  require  twenty  times 
as  much  water  to  condense  it  as  there 
was  in  the  steam,  then  one-twentieth  of 
it  would  be  fresh  water  (or  5  per  eeoL) 
but  if  the  temperature  be  such  as  to  re* 
quire  40  times  as  much  water  to  condense 
it,  as  was  in  the  steam,  then  only  one* 
fortieth  of  it  would  be  fresh  (or  8i  pec 
cent.) 


ON  TBB  DBSION  OF  A  MARIMB  LOOOKOmrB 
AND    BOTART    MOTION    IN    AIR.— (•■■ 

ante,  pf.  393,  483.) 

Respected  Friend,— I  pereeiv«,  by  the 
remarks  of  J.  MaeGregor,  that  he  consi- 
ders it  would  be  difficult  to  adopt  my 
plan  for  constructing  a  marine  locomo- 
tive. I  am  aware  that  there  wosJd  be 
some  obstacles  to  surmount;  bot  the 
main  question  is,  whether  the  principle 
itself  is  of  any  value.  We  have  to  con- 
sider; firstly,  whether  the  rotary  motkM 
is  superior  to  the  sliding ;  and  seeondlv. 
by  wnat  means  the  rotary  motion  eoiud 
be  adopted.  In  regard  to  the  flint,  there 
may  be  more  than  one  opinioot  as  sons 
assert  that,  in  order  to  propel  t  vessel, 
no  power  is  required  beyood  tiie  dis- 
plaemg  of  the  water,  as  this  is  done 
entbely  independent  of  friction ;  if  that 
is  correct,  then  the  slidins  motion  is  tiie 
best,  inasmuch  as  it  is  me  most  conve- 
nient ;  but  if  the  water  itself  ofllsrs  eon* 
siderable  resistance,  that  resistance  would 
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be  more  easily  oreroome  by  the  rotary 
motion,  thougb,  in  tbat  case,  it  would 
be  eswntial  to  combine  strength  and 
lightness  in  the  eonstraetion  of  sneh  a 
yessel.  J.  McGregor  aUndes  to  floating 
wheek  of  100  feet  in  diameter,  a  size 
which  I  had  never  contemplated.  I 
proposed  six  floating  wheels,  of  30  feet 
m  diameter.  Of  course,  these  wheels 
would  not  bear  a  great  weight,  if  not  to 
be  immersed  more  than  one-sixth  or 
one-fonrth  of  their  diameter;  but  neither 
would  an  aerial  machine :  and  we  would 
not  calculate  the  value  of  such  a  machine 
by  the  cargo  which  it  could  carry,  but  by  its 
speed ;  and  if  there  would  be  a  difficulty 
in  construeting  a  very  light  locomotive 
for  the  water,  the  difficulty  must  be  infi- 
nitely greater  with  aerial  machines,  since 
water  is  840  times  more  dense  than  air. 
The  plan  which  I  have  proposed  for 
adopting  the  rotary  motion  on  the  water 
may  be  defective,  but  it  does  not  follow 
that  a  better  mode  cannot  be  discovered, 
if  the  principle  is  worth  anything.  I  do 
not,  however,  assert  that  the  rotary  mo- 
tion is  preferable  for  vessels;  but  the 
snggestions  of  one  individual  may  prove 
oft  tke  stepping  stone  to  another.  It  is 
not  always  Dy  treading  the  beaten  track, 
that  discoveries  in  science  are  made. 

In  my  remarks  on  ^ving  the  rotary 
motion  to  a  balloon,  m  order  to  propel 
it,  I  omitted  to  state,  that  I  would  place 
a  gntta  pereha  flange  around  the  globe 
containing  the  gas ;  this  flange  would  he 
fastened  all  round  from  the  axis  in  a 
spiral  direction,  so  that  on  the  globe  re- 
vdving,  it  would  act  as  the  screw,  which 
I  believe  would  tend  to  propel  the  ma- 
chine in  an  oblique  direction ;  but,  of 
eonrse,  a  large  amount  of  power  would 
be  required,  in  order  to  cause  it  to 
revolve  with  great  velocity ;  but  accord- 
ing to  thy  correspondent's,  it  would  be 
better  to  give  the  aerial  machine  the 
form  of  the  fish :  and  undoubtedly  that 
would  be  the  best  form  could  we  imitate 
the  power  which  puts  the  fish  in  motion 
— but  the  question  is,  whether  that  is 
possible.  I  think  that  the  mechanism  of 
muscular  action  is  too  complicated  for 
man  to  imitate,  and  while  we  cannot 
imitate  that  mechanism,  I  do  not  think 
tfiat  we  would  gain  much  by  imitating 
the  mere  form  which  it  assumes  in  its 
operation.  We  might  suppose  that  the 
fish  moves  by  the  aid  of  its  fins ;  but  I 
question  whether  that  is  the  sole  cause 


of  its  motion.  The  small  fish  caHed 
sowi-esl— a  fish  resembling  the  herring, 
but  much  smaller — ^when  caught  alive, 
will,'  on  being  placed  on  the  sand,  bury 
itself  in  a  few  seconds,  and  in  one  minnte 
will  travel  so  far  that  it  is  impossible  to 
'  discover  it  after  that  time,  altoough  the 
sand  may  be  turned  by  means  of  sharp 
tools.  Now,  its  fins  could  not  aid  it 
much  in  travelling  through  such  a  hard 
substance  as  wet  sand;  and  I  believe 
that  the  principle  on  which  it  penetrates 
through  that  substance  la  analogous  to 
that  on  which  it  passes  through  the 
water,  and  if  so,  the  difficulty  of  imi- 
tating that  principle  must  be  evident. 
In  the  construction  of  the  steam  horse 
the  rotary  motion  has  been  adopted; 
and,  indeed,  no  engineer  would  think  of 
taking  the  living  quadruped  as  a  model, 
and  yet,  by  adopting  a  aiffisrent  princi- 
ple, the  steam  horse  outstrips  the  fleetest 
racer.  I  therefore  question  whether 
success  can  be  attained  in  aerial  naviga- 
tion by  imitating  the  motion  of  the  fish 
or  the  flight  of  the  bird.  We  must,  I 
believe,  look  for  perfection  in  locomo- 
tion in  another  form. 

According  to  the  theory  proposed  by 
T.  Moy,  on  the  motion  of  the  planets, 
no  power  would  be  required  to  whirl 
Uiem  in  Uieir  orbits:  poanblyfais  theory 
is  correct ;  but  I  would  have  supposed  a 
vacuum  can  only  represent  inaction; 
motion  must,  I  presume,  be  the  result  of 
some  property  of  matter,  although  the 
term  property,  in  this  case,  is  hardly 
correct  I  believe  that  matter  never 
existed  without  motion;  the  cause  of 
motion  forming  one  of  its  elements.  In 
order  to  illostrate  this,  I  may  allude  to 
electricity,  which  is  evidently  one  of  the 
component  parts  of  water,  as  by  its  aid 
the  elements  of  water  can  be  combined ; 
and  it  appears  that  in  producing  electri- 
city by  means  of  the  battery,  the  amount 
obtained  is  exactly  in  proportion  to  the 
quantity  of  water  decomposed.  In  like 
manner,  we  may  suppose  that  the  re- 
moval of  the  cause  of  motion  would  be 
equivalent  to  its  annihilation.  A  theory 
somewhat  simiUr  was  proposed  some 
years  ago  by  T.  Pasley,  a  gentleman 
well  known  to  thy  readers ;  the  principle 
of  motion  he  termed  medium  of  spMe, 
but  he  took  a  view  of  the  matter  which 
I  could  not  exactly  comprehend;  he 
supposed  the  medium  of  space  to  be  the 
cause  of  motion,  and  yet  supposed  that 
aa3 
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it  ii  one  of  the  ekmetitB  of  otjgea ;  thtt 
gas  beingi  in  hffi  opinion,  a  compound 
body,  or  a  compound  of  nitrogen  and 
medium  of  space ;  and  he  supposes  that 
oxygen  is  frequency  converted  into  nitro- 
gen by  losing  its  medium  of  space ;  but 
if  the  medium  of  space  is  the  cause  of  mo- 
tion, how  could  it  be  separated  from  any 
substance  without  entirely  changinff  its 
properties  as  matter  ?  Or  how  eomd  it 
form  one  of  the  component  parts  of  any 
particular  substance?  I  do  not  think 
this  was  ever  explained.  I  think  that 
the  medium  of  space  is  the  medium  by 
which  matter  is  acted  upon,  being  the 
cause  of  those  various  phenomena  which 
cannot  be  produced  apart  from  matter, 
and  yet  appear  distinct  from  it  in  their 
operation.  But,  of  course,  merely  to 
suppose  the  existence  of  a  principle  of 
motion  does  not  explain  the  mode  in 
which  it  operates  in  causing  the  motion 
of  the  planets  in  their  orbits,  and  it  wa« 
in  allusion  to  this  difficulty  that  I  said 
some  modem  Newton  might  trace  the 
cause  of  the  motion  of  the  planets,  in 
connection  with  some  power,  formerly 
known  by  the  name  of  centrtU  heaL  But 
although  I  believe  that  the  principle  of 
motion  exists  in  the  planets,  the  sun,  as 
the  centre  of  the  system,  must  act  to  a 
very  considerable  extent  on  those  bodies^ 
as  there  is  evidently  a  link  between  the 
whole ;  an  almost  direct  proof  of  which 
is  that  the  planets  nearest  ihe  sun  are 
the  most  dense.  The  power  which  causes 
that  link  has  been  termed  attraction; 
but  this  is  a  misnomer ;  we  might  with 
equal  truth  call  it  repulsion ;  in  fact,  it 
is  neither;  which  is  evident  when  we 
consider  the  nature  of  that  power  which 
keeps  the  comets  in  an  eccentric  orbit. 
One  name  is,  however,  as  good  as  an* 
other,  while  we  remain  in  ignorance  of 
the  nature  of  that  power  and  its  mode 
of  operating. 

In  a  work  on  the  motion  of  planets, 
lately  published,  the  author  attempts  to 
prove  that  the  sun  is  not  matter,  but  a 
mass  of  electricity,  which,  by  its  attrac- 
tive and  repulsive  power,  acts  on  all 
the  bodies  within  its  range;  but  I  do 
not  know  how  he  accounu  for  the  motion 
of  the  moon  round  the  earth,  as  it  seems 
to  prove  that  the  power  which  exists  in 
the  earth  is  analogous  to  that  of  the  sun. 
At  the  same  time,  I  have  no  doubt  but 
that  the  matter  of  the  sun  is  of  a  very 
different  nature  to  that  of  the  other 


planets,  aldiodgh  there  ia  evfdeiitlj  a  Vak 
Detween  the  whole. 

In  eonolnding  these  obserratioiia,  I 
may  remark  that  I  am  fully  aware  of  the 
diflaculty  of  proving  a  theory  propond 
on  such  sul^ects  to  be  right  or  wrong.  I 
do  not  wish  to  dogmatise  or  assert,  hoi 
simply  to  offer  a  few  suggestiODS,  whkb 
I  believe  will  be  received  as  mdi  by 
thy  readers. 

I  remain  respeetfblly, 

JoHif  Dm  La  Hats. 

LiTarpool,  6th  mo,  Stii,  1849. 

staite's  blxctric  light. 

Sir, — ^Taking  a  very  ^eat  interest  (sei- 
entifically,  for  I  am  m  no  other  seaae 
interested)  in  Mr.  Staite's  magniSeent 
discoveries,  and  having  for  a  longpctisd 
felt  convinced  that  eleetridty  would, 
sooner  or  later,  be  practically  apphed  as 
an  illuminating  power,  I  take  the  liberty 
of  sending  you,  for  insertion  in  your 
Magaaine,  a  few  particulars  of  what  I 
saw  during  the  past  week,  when,  as  you 
are  no  doubt  aware,  Xki§  matehless  light 
was  exhibited  to  the  public  from  the 
Middlesex  pier  of  the  Hungerford  Sva- 
pension  Bridge  for  several  soeoesaive 
evenings. 

The  light  on  each  night  of  Ac  exhibi- 
tion was  exhibited  both  with  and  without  < 
the  reflector.    When  the  reflector  was 
used,  and  the  beams  of  light  sent  in  any 
particular  direction,  the  effect  was  aloMMt 
supernatural.    The  Honses  of  Bvlia- 
ment.  Nelson's  Column,   the  tower  of 
St  Martin's  Church,  St.  Paul's  done, 
the  bridges,  and  the  steamboats  were 
rendered  as  conspicuous  as  bv  davligtat, 
and  when   directed   along  toe    bridge 
itself,  Hungerford  Market  and  the  crowds 
assembled  appeared  as  if  illuminated  by 
a  sunbeam.    From  the  market  side,  ft 
was  almost  impossible  to  look  at  the 
light,  and  the  general  observation  was— 
**It  is  a  sun."     t'rom  my  resideaee 
being  within  sight  of  the  light,  I  had  an 
opportunity  oi  noting  the  time  it  was 
kept  in  action  each  eveninff,  the  aven^ 
period  being  nearly  three  hours— quite  a 
suflicient  time  to  test  the  action  of  Mr. 
Staite's  seif-regulatinff  apparatus.    Qa 
Monday  evening,  by  rae  courtesy  of  the 
patentee,  I  had  an  opportnnity  of  inspess- 
ing  his  new  perfiuent  battery,  whidi  w« 
used  during  the  exhibition ;  and  I  am  hi 
justice  bound  to  say,  its  action  was  qui- 
eieent,  free  from  any  ftxmes  whatever. 
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•nd  that  in  eyerj  eonditkm  it  anairend 
fully  the  expeetadont  formed  of  it.  No 
nitrio  acid  waa  uBed,  as  on  former  oeea- 
dona,  aod  no  diminatioii  of  the  power 
was  perceptible  after  two  hours  continued 
action,  that  is,  when  I  saw  It,  and  I  was 
informed  bj  a  workman  in  charge  that 
it  had  been  kept  in  action  for  upwards 
of  twelve  hoars  at  a  time  in  the  labora- 
tory, and  tested  by  galvanometers  at  the 
commencement  and  termination  of  the 
experiment,  and  found  not  to  have  dimi- 
nisned  either  in  quantity  or  intensity  of 
electric  energy.  Indeed,  I  do  not  see 
how  it  could  be  otherwise,  the  very 
principle  of  its  construction  being  to  keep 
the  exciting  fluid  (dilute  sulphuric  acid) 
at  an  equal  strenffth  by  a  constant  ''feed," 
the  saturated  solution  being  discharged 
in  an  equal  quantity  at  the  other  extre- 
mity of  the  trough.  I  do  not  know 
whether  the  patentee  will  thank  me  or 
not  for  making  these  particulars  known, 
but  as  I  have  communicated  nothing 
more  than  what  is  to  be  seen  in  his  spe* 
cifications,  I  apprehend  I  shall  not  be 
charged  with  a  breach  of  confidence.  I 
mav  observe  here,  that  I  am  quite  satia- 
fied  the  eootwmjf  of  the  system  will  bear 
the  strictest  scrutiny.  I  do  not  feel  jut- 
tified  in  anticipating  Mr.  Staite  by  any 
piemature  disclosures  on  this  head ;  bat 
1  mav  say,  without  fear  of  censure,  that 
it  is  tbe  cneapest  light  ever  yet  produced, 
and  this  I  have  had  the  means  of  ascer- 
taining for  myself. 

I  congratulate  Mr.  Staite  on  these 
most  successful  trials  of  his  new  light 
He  is  the  first  and  only  man  who  nas 
constructed  a  self-regulating  lampf  and 
a  seff'sustaining,  clieap,  andnumageabU 
battery  on  which  any  dependence  can 
be  placed  for  long-continued  action.  I 
enclose  my  card,  and  remain,  yours,  &c.. 

An  0i«9  PROFBasom* 
Iiondon,  June  5, 1849. 


[We  can  corroborats  many  of  the  state^ 
menti  made  by  our  esteemed  correspondent, 
having  personally  witnessed  some  of  tbe 
exhibitions  allnded  to.  The  light  sppearad 
to  US,  for  all  practical  purposes  where  light 
on  a  Urge  scale  is  required,  as  being  nearly, 
if  not  quite  perfect.— Ed.  M.  M.] 
— ♦— 

aUOOBSTIOKS  FOB  TRB  FORMATION  OF 
MORE  COBRXOT  MBTXOROLOQIOAL  TABLBM, 
BT  DR.  BAOOT. 

(Being  the  eubetanee  qf  a  Pt^er  read  hejwe 

the  Rapal  Dublin  Soeietg,  Mag  20,  1849.) 

The  importance  of  correct  meteorological 


Is  so  gencraDy  known  and  appre- 
ciated ,  that  I  need  not  enter  on  the  sabject  i 
1  rather  wish  to  bring  ander  year  noiiea 
some  of  the  diificnlties  which  lie  in  the  way 
of  attaining  so  desirable  an  ot^jeot.  Not 
only  to  medical  men,  bat  to  agrioaltarists 
and  otfaersv  is  It  an  interasting  study,  being 
In  ilMt  a  qoesticai  of  eUasate  $  t»  the  i^yal- 
dan  II  Is  BMMt  important  In  the  tKataaent  cf 
diseasei  to  the  tiller  of  the  land  in  tbe 
proper  management  of  his  crops  i  and* 
although  very  many  attempts  are  at  prsasnt 
being  made  at  keeping  a  correct  rf^tlbtt  of 
the  weather,  the  UUes  which  I  have  sacs 
ate  in  many  points  so  deficient  that  they  do 
not  give  a  sufficiently  aeenrste  idea  of  tha 
very  changeable  nature  of  the  dimate.  Tha 
winds  are  so  uncertain,  their  foree  and 
direction  so  variable,  as  to  be  scarcely  cre- 
dited by  any  who  are  not  in  the  habit  of 
observing  them.  The  uf^er  carreots  of  tiie 
atmosphere  also  seem,  as  fur  as  I  am  awara, 
entirely  to  have  eeeaped  obeervatiott,  willi 
the  aception  of  the  fact  that  tiidr  course 
was  fireqnentty  dUFersnt  firom  the  cnrreat  to 
which  we  are  exposed  on  tiie  surftice  of  tha 
earth.  For  inatanoe,  the  ashes  of  a  volcano 
has  been  known  to  fall  in  a  direetkm  exactly 
contrary  to  that  Indicated  by  the  wind.  A 
practised  eye,  by  attending  at  particular 
times  to  those  currents  and  eddies  and  other 
carious  motk>ns  among  the  lofty  strata  of 
the  air  (as  shown  by  the  donds),  will  fre- 
quently be  able  to  predict  a  dumge  in  tte 
stratum  next  the  earth,  whidi  we  call  the 
wind  I  and  one  of  my  objects  in  bringing 
fbrward  this  communication  la  to  call  mora 
attention  to  tiie  upper  currants  of  the  atmo- 
sphere. Though  dwaya  In  ttie  habit  ti 
watching  the  Clouds  and  atmospheric  phe- 
nomena, my  attention  was  mote  partteu^ 
Uriy  directed  to  them  during  the  last  thrse 
years  by  the  potato  disease,  which  I  believe 
may  In  a  great  measure  be  attributed  to  the 
long-continued  drought,  accompanied  by 
Intense  heat,  with  which  we  were  visited  In 
the  early  part  of  the  summer  of  1846  and 
1848,  when,  according  to  the  old  adage, 
ndn  would  have  been  more  seasonable : 

"  A  wet  ftnd  windy  May 
Fflls  the  haggard  wlUi  oora  and  haj." 

Also— 

"  A  wet  May  and  a  hot  June 
Make  the  fartner  whistle  a  merry  time." 

The  vitdity  of  the  potato  bemg  hifured, 
it  was  afterwards  unable  to  resist  the  dee- 
tried  influences,  by  which  I  believe  tiiey 
were  destroyed.  I  may  remark,  that  during 
those  two  years  there  was  scatedy  any  blow 
of  hawthorn.  In  the  course  of  last  sum- 
mer and  autumn  I  pdd  two  visits  to  the 
Khig's  County,  and  having  more  Idsure  to 
bestow  on  the  sky  than  I  could  wdl  afford 
in  town,  I  made  a  tew  obiwyiHuiii  whkh 
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I  will  lay  before  you,  in  tlio  hope  that  they 
may  direct  a  greater  degree  of  attention  to 
a  snl^eet  which  requires  more  thorovgh  in- 
Testigation  on  the  part  of  thoM  engaged  in 
farming  meteorologiod  tablet.  In  the  first 
plaoe,  I  thinlc  that  obsenrations  on  the  direc- 
tion of  the  wind  should  be  more  finequent, 
not  confined  to  particular  sUted  honn  each 
day,  bnt  nther  that  CTory  ehange  in  the 
wind  shonld  be  registered.  I  consider  it  aiao 
insaflident  to  give  the  quantity  of  rain 
wliich  may  hare  fsUen  in  the  24  boon— it 
would  be  much  more  aoeunte  to  note  down 
the  quantity  which  falls  during  the  prera- 
lence  of  the  wind  in  each  particular  point ; 
for  instance,  on  August  18,  1848,  the  wind 
In  the  morning  was  S.E.,  it  afterwards 
dianged  to  N.E.,  then  went  back  to  S.E., 
fh>m  thence  to  8.,  and  in  the  erening  to 
8.  W.  During  the  entire  day  there  was  con- 
tinued lain.  Again,  on  August  20,  the 
wind  was  8.W.,  with  hail  showen,  which  is 
Tcry  unusual  dreumstance.    August  21 


—In  the  early  part  of  the  day  the  wind  was 
N. W.,  with  tremendous  heuTy  rain ;  kter  in 
the  day,' it  blew  8.W.,  with  showen.  8ept. 
4.-7  o'clock,  A.iff.,  wind  N.E. ;  6,  p.m., 
8.B.  A  hot  sun  all  day ;  in  the  CYcning  it 
shifted  to  8.W.  by  8.,  when  there  was  a 
heavy  shower.  Those  examples  will  snfiice 
not  only  to  show  the  exceedingly  fickle 
nature  of  our  climate,  but  the  necessity  of 
more  accuntely  registering  the  constant 
ehsnges  in  the  weather,  as  it  is  evident  that 
one  or  two  obsenrations  of  the  wind  and 
rain  on  those  days  would  not  be  a  correct 
record  of  what  absolutely  took  place.  Those 
evils  will  be  rearedied  to  a  certain  extent  by 
the  use  of  that  beautiful  apparetns,  the  ane- 
mometer ;  and  as  science  advances,  I  have 
no  doubt  other  instruments  will  be  invented 
for  the  purpose  of  registering  the  weather ; 
•nd  perhaps  at  some  future  time  we  may 
have  a  self-registeriog  apparatus  which  will 
inform  us  of  the  exact  hour  at  which  a  cer- 
tain quantity  of  rain  fell,  and  what  were  the 
force  and  direction  of  the  wind  at  the  time. 
I  think  it  very  probable  that  dectro-magnetic 
instruments  may  be  brought  to  our  assis« 
tance  in  accomplishing  this  object.  By 
observations  on  the  upper  currents  of  the 
atmosphere,  much  interesting  information 
may  be  elicbed.  Clouds,  as  U  well  known, 
frequentiy  pus  across  the  skv  in  a  direction 
different  from  the  wind,  as  shown  by  a  vase 
close  to  the  earth,  and  I  have  frequentiy  seen 
two  or  three  mch  layen  of  vapour  passing 
in  as  many  difbrent  directions,  some  rapidly, 
others  very  slowly — and  it  will  be  found  that 
when  we  had  a  long  continuance  of  wind 
from  one  point,  that  the  first  and  sererest 
faidication  of  a  change  in  its  direction  will 
be  found  in  the  upper  currents  of  the  air, 
when  a  oirafid  obeerver  will  find  that  the 


scattered  portions  of  dond  seen  at  a  great 
height  will  be  impdled  in  a  confused  im- 
gular  manner,  now  in  one  direction,  now  in 
another,  sometimes  drculsrly,  at  another 
moment  in  an  angular  direotlon,  backwards 
and  forwards,  aa  if  severd  currents  had  met 
and  produced  a  kind  of  aerial  oonflict.  I 
have  had  many  opportunitiea  of  inveatigst- 
ing  this  very  interesting  phenomeBon«  and 
as  I  have  previously  mentioned,  have  always 
found  it  a  forerunner  of  a  change  of  wind. 
It  requires  a  good  ded  of  accuracy  and  some 
trouble  to  make  this  class  of  oboerfation : 
the  head  must  be  fixed,  and  a  amaU  Im- 
moveable olqect  brought  between  the  eye 
and  that  portion  of  the  heavens  wiiidi  we 
dedre  to  examine.  In  this  positioa  tim 
observer  must  watch  for  aome  time  ere  he 
can  be  certdn  of  the  exact  direction  of  the 
donds.  During  the  intensely  warm  weather 
which  we  experienced  in  May  and  the  com- 
mencement of  June,  1846,  when  the  ther- 
mometer stood  as  high  as  84  Fahr.  in  the 
shade,  the  light  wind  which  prevailed  blew 
fh>m  many  points  of  the  oompasa,  yet 
through  the  entire  of  nearly  six  wedcs  mamei 
of  cloud  passed  acrom  the  sky  in  a  direction 
nesrly  from  S. W.  to  N.E.  This  was  by  for 
the  most  remarkable  phenomenon  of  tina 
kind  I  bare  ever  witneued,  end  well  wostiiy 
of  reeord,  though  I  bdiere  heretofore  thoee 
appearances,  curious  and  interesting  as  th^ 
are,  hare  not  been  more  than 
alluded  to  by  the  authon  of  i 
papers.  A  fu$t  connected  with  it  is  curkma. 
On  one  evening  there  was  a  slight  shower, 
a  short  time  previous  to  whioh  the  wind 
became  easterly,  changed  to  the  direction 
from  which  the  upper  current  had  been  pass- 
ing for  such  a  length  of  time,  and  agafai 
resumed  its  original  podtion  ahorUy  afler 
the  run  had  fallen.  The  dimate  of  this 
Emerald  Isle  is  remarkable  for  bc^  parti- 
cularly unfovourable  to  a  certain  cla«  of 
invalids,  for  whom  out -door  exeedse  is 
absolutely  essential  —  for  instance,  tbeae 
affected witiiphtiuds;  but  timmeteoroiofied 
tables  as  at  present  kept  do  not  throw  aufi- 
dent  light  on  this  subject,  the  foet  aridi^ 
not  merdy  from  the  hygrometric  state  of 
the  air,  but  also  firom  the  exceeding  fickle- 
ness of  the  weather,  tiie  wind,  as  I  have 
shown,  sometimes  in  the  course  of  one  day, 
flowing  from  almost  every  pofait  of  the  com- 
pass, thereby  creating  dternate  heatasEud 
chills  whidi  are  so  injurious  to  one  pradlt- 
posed  to  disease.  I  hope  henesforwaid  to 
see  more  accurate  meteorologicd  tables,  snd 
that  greater  attention  may  be  given  to  the 
very  interesting  phenomena  connected  with 
the  upper  currents  of  tiie  atmo^here. 
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We  took  occasion  some  time  ago 
(vol.  xlviii.,  p.  612),  to  notice  with  our 
best  oommendation  the  highly  libe- 
ral sentiments  expressed  br  Mr. 
Borke,  the  (then)  American  Qimmis- 
sioner  of  Patents^*  with  respect  to  the 
discriminating  duties  in  force,  in  regard 
to  native  and  foreign  applicants  for 
patents.  In  Mr.  Burke's  Report  for 
1849,  iust  issued,  he  enforces  the  arsii- 
ment  for  the  repeal  of  these  duties  by 
the  following  additional  observations :— 

In  ny  last  annual  report  I  had  the  hononr 
to  refer  the  att«ntk>ii  of  Congress  to  the 
expediency  of  placing  the  dtisens  and  sab- 
jeets  of  foreign  goveraments  applying  for 
patents  in  this  country,  on  the  same  ground 
with  regard  to  tee*  which  oar  own  dtisens 
ocenpy.  Deeming  the  matter  of  much  im- 
portance to  the  interests  of  this  country,  I 
feel  it  to  be  my  duty  again  to  bring  the  sub- 
ject to  the  consideration  of  that  honourable 
body. 

At  present,  the  subject  of  a  foreign 
government  who  applies  to  this  oflice  for  a 
patent  is  required  to  pay  the  sum  of  500 
dollars,  if  a  subject  of  Great  Britain,  and 
300  ddlars  if  the  subject  or  dtisen  of  any 
other  foreign  power,  before  his  application 
can  be  recdved,  whUe  the  American  dtisen 
is  required  to  pay  only  30  dollars.  It  is 
true  that  the  fees  and  duties  required  in 
most  foreign  countries  are  very  much  higher 
than  those  which  our  laws  demand,  but  they 
nre  imposed  on  all  alike,  whether  subjects  or 
foreigners. 

But  even  if  it  were  just  to  make  a  dis- 
crimination in  favour  of  American  dtizens 
with  regard  to  fees  for  patents,  I  am  of  the 
opinion  that  the  policy  is  injurious  to  the 
Interests  of  this  country,  and  therefore  not 
expedient  There  are  In  foreign  countries 
aaany  valuable  inventions  snd  improvements 
whldi  are  used  in  secret,  for  the  very  reason 
that  the  inventors  are  not  able  to  pay  the 
enormous  duties  required  by  tbdr  govern- 
ments for  the  security  of  a  patent,  or  are 
Ibarfhl  they  will  not  be  protected  if  they 
were  patented.  And  many  of  those  inven- 
tions would  find  thdr  way  to  this  eountry, 
if  thdr  proprietors  could  introduce  them 
without  bdttg  burdened  with  a  heavy  tax  at 
the  outset  before  they  could  try  the  experi- 
ment of  thdr  succesi. 

In  my  judgment,  if  the  foreigner  were 
placed  upon  the  same  eqnd  footing  with  the 

*  Mr.  Bucke  hM  slno«  given  place,  under  the 
■dminiatrAtton  of  General  Tajlor,  to  Ifr.  Evbank, 
the  well-known  author  of  the  admtmhle  work  on 
HydcanllM. 


dtlzen  with  regard  to  the  fees  charged  upon 
his  application,  it  would  result  in  a  large 
addition  to  our  atock  of  uaefnl  and  vduable 
inventions  and  Improvements^  and  better 
enable  our  artisans  and  mechanics  to  com- 
pete with  thdr  rivals  of  other  countries. 
This  condderation  done  should  outwdgh 
the  vdme  of  the  inslgnilleaat  revenue, 
amounting  each  year  to  but  a  few  thoneand 
dollars,  which  is  now  derived  firom  foreign 
applications. 

Nor  would  it  at  aU  interfere  with  the 
righta  or  interests  of  the  American  inventor. 
The  competition  of  invention  is  not  that 
which  arises  from  the  production  of  the 
same  descriptions  of  ikbrics,  but  it  exists  in 
a  proud  and  honourable  rivalry  of  efforts  to 
produce  new  things,  which  do  not  interfere 
with  each  other,  but  whiefa  are  aocssdons  to 
the  stock  of  invention  and  art  already 
known  and  in  use.  The  field  of  invention 
is  aa  illimitable  as  the  world  of  mind  snd 
matter,  and  is  now  but  just  l>eginning  to  be 
cultivated.  There,  is,  tlierafore,  ample 
room  for  all  explorers  after  the  vduable 
treasures  which  yet  in  rich  abundance  lie 
hidden  and  undevdoped  in  its  bosom,  and 
which  will  require  the  thought  and  labour 
of  ages  to  discover  and  reclaim  for  the  uies 
of  mankind. 

I  am  therefore  deeply  impressed  with  the 
belief  that  the  mteresta  of  this  country 
would  be  greatly  promoted  by  encouraging, 
through  the  instrumentdity  of  a  liberal 
system  of  legidation,  the  inventors  and  im- 
provera  in  the  arts  of  other  countries  to 
come  here  with  the  productions  of  their 
genius  and  labour,  and  leek  a  reward  by  In- 
troducing them  into  use. 

In  the  patent  syttem  of  most  countries, 
enconregement  is  oflfered  for  the  introduc- 
tion of  foreign  inventions  which  have  never 
before  been  introduced,  by  granting  to  such 
persons  as  may  be  at  the  expense,  and  some- 
times danger,  of  procuring  a  knowledge  of 
them  abroad,  and  importing  them  into  thdr 
native  country— a  description  of  patents 
called  *<  patents  of  importation.''  Those 
patents  secure  to  the  introducer  of  a  fordgn 
invention  rif^ts  snd  privileges  similar  to 
those  which  are  enjoyed  by  origind  in- 
ventors. 

Our  system  contdns  no  providon  for  the 
granting  of  patents  of  importation ;  yet,  in 
my  experience  In  the  office  of  commissioner, 
msny  Instsnces  have  come  to  my  knowledge 
where  justice  and  public  interest  reqdred 
such  a  reward  to  enterprising  perMins  who 
had  obtained  a  knowledge  of  vduable  fai- 
ventlons  abroad,  which  had  not  been  intro- 
dnced  and  were  not  known  in  this  eonntry. 
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Beeently  an  enterprising  citisen  of  this 
country  applied  to  the  undersigned  to  know 
if  there  was  a  legal  mode  of  protecting  him 
for  a  Umited  pertod  in  the  enjoyment  of  th« 
nrt  of  mannfiMtoring  Rnssian  sheet  iron, 
tiie  secret  of  which  he  alleged  be  had  ob* 
tained.  As  there  was  no  provision  of  tite 
eiisting  laws  whioh  applied  to  his  case,  he 
was  refnrred  to  Congress  as  tiie  only  depart- 
ment  of  the  goremment  which  coold  grant 
him  the  protection  and  reward  which  be 
elaimed. 

The  secret,  which  he  alleged  he  had  ob« 
tained,  is  a  most  valuable  one,  and  I  belicTe 
is  known  only  to  the  Rnsrian  mannlaetnrer 
of  the  article.  Its  Introdnetion  into  this 
oonntry  would  contribute  more  to  our 
national  wealth  than  hnndreds  of  ordinary 
inyentions  made  at  home ;  and,  therefbre, 
in  my  opinion,  tlie  importer  was  eminently 
worthy  of  a  reward  in  the  form  of  a  patent 
securing  to  him  the  ezehuive  enjoyment  of 
it  for  a  limited  term  of  years. 

Legislation  reabhing  such  eases  would 
certainly  be  founded  in  wisdom  and  good 
poliey.  Ample  provision  could  be  made 
against  fraud  or  imposition  when  patents 
are  applied  for  to  protSct  imported  inven- 
tions. The  importer  of  the  new  art  or 
manufkcture  should,  as  the  inventor  now 
Is,  be  required  to  disclose  his  secret,  and  a 
rigid  examination  should  be  made  into  its 
novelty  in  this  and  other  countries,  as  is 
BOW  made  with  original  inventions,  before  a 
patent  of  Importation  ii  granted.  By  sueh 
provisions  and  guards  the  new  feature  pro- 
posed may  be  safely  introduced  into  our 
patent  system. 


and  some  others,,  always  praaerve  the  in- 
quired inclination  during  combustion — tiie 
latter  befaig  so  good,  that  the  wasted  tthes 
are  almost  impcrceptibls. 

I  am.  Sir,  yovn*  te*» 

B.  V. 
DoTchMt«T,  June  5, 1849. 

DATIES'S  nOTAET  KKGIKS. — NOTE  OK  "  A. 

z.'s"  LKmn  (be*  tmie,  f.  509.)    by 

MR.  DRinOK. 

Sir,—"  A.  ZJ*  evidently  founds  Us  ar$p^ 
ment  on  the  assumption  that  eadi  piiion 
subtends  an  area  of  dO*"  on  botfi  ^des  of  the 
line  of  centres,  whioh  is  by  no  means  war- 
ranted from  anything  he  has  eitlier  read  er 
heard  fai  relbrenee  to  the  engine  in  question. 
In  the  dngle  engine,  it  is  true,  the  pbfam 
subtends  an  area  of  ISQo ;  but  if  *'  A.  Z." 
will  refer  to  the  diagrams  which  were  pub- 
lished with  the  specification,  be  will  see 
that  when  two  pistons  are  attached  to  one 
cylinder,  they  do  not  extend  over  more  tbnt 
60o  each,  or  about  8<^  on  eaeh  aide  of  the 
Une  of  centres ;  and,  as  tibe  pistons  m  the 
two  cylinders  are  set  at  right  angles  to  eadi 
other,  it  follows  that  all  the  ports  are  open 
tor  the  admission  of  steam  fonr  tinMt  in 
aaeh  revolution  during  the  time  ^e  piston 
is  passing  tiirough  the  are  of  30».  And  it 
thus  happens  that  the  spaoea  pointed  out  by 
**  A.  Z."  u  dead  points,  are  the  only  spaees 
in  which  the  whole  of  tiie  pistons  are  in 
elieotive  operation  at  tk§  Mme  imtUmi. 
I  am,  Shr,  yout«,  &c., 

WULtAlf  DnBDGB. 

London,  10,  Noifblk-ttreet,  Strand, 
May  29,  1849. 


CAKDLB  WICKS. 

Sir,— Permit  me  to  say  a  few  words  in  reply 
to  your  correspondent,  **A.  H.,"  page  737 
of  your  last  Number,  respecting  placing  the 
widcs  of  candles  on  one  side.  I  have  occa- 
sionally burnt  oommon  dips,  with  cotton 
wicks,  of  about  10  or  12  to  the  pound 
(kitohien  candles),  in  place  of  rushlights,  in 
the  bed-room  when  the  latter  have  not  been 
at  hand.  I  place  the  candle  itself  at  an  angle 
with  the  horiaon  of  about  45°  or  bO"*:  set  it, 
witii  the  eandlestiek,  where  it  may  be  pro- 
tected from  draught,  and  it  will  bum  to  the 
last  partlele  of  tallow,  without  snuffing  or  gut- 
tering, or  requiring  any  attention  (of  course, 
if  ocnsion  occur  for  removing  it,  the  candle 
should  be  set  upright  for  the  time).  By 
this  plan,  the  eonstant  trouble  of  placing 
the  wick  on  one  side  is  avoided.  I  have 
not  been  equally  sucoessftil  witii  larger  can- 
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7th  of  JUMB. 


Hm  wiBks  of  PMlmel'fl  ptfesat  oaodki, 


John  HnKOBBBoir 
place,  London  Bridge,  engineer.  #br  an 
improved  mode  of  i^tpifiH^  eorm^&Ud  inm 
in  the  Jbrwudiou  of  ,^repro^  Jtoirtp  ro^ 
md  other  like  etrmetmrea,  Fatont  datsd 
December  2, 1848. 

Two  or  more  plates  of  cormgnted  iron 
are  riveted  together,  witb  the  oormgatloae 
of  the  one  placed  opposite  to  tho  oormga- 
tions  of  the  other,  so  as  to  form  a  series  of 
hollow  joists  or  beams  t  and  in  the  ease  of 
being  used  in  the  place  of  rafters  to  support 
a  flooring,  the  spaces  between  the  eorroga- 
tlons  are  tilled  with  concrete.  These  plita 
may  be  employed  in  a  vertloal,  lNn4soBtal« 
or  inclined  position,  and  may  have  the  form 
of  the  oomgBtions  varied  aoeoriing  to 
pleasure. 

CMn.— The  applkatioB  of 


BireuSH   SPieiFIOATIONS    ByEOUBD  DURIMe   TBLM   WBBK. 


548 


iroii  in  tiM  foraattm  of  fira-prwir  floors, 
rooh,  and  other  Uk«  stracturM. 

RoBBRT  Nbmon  Collins.  Oxford-«rart» 
Cuino]|.ttreet,  dmggut*  Jbr  eertaim  im- 
proved eompamuk  far  ike  prtnmlion  qf 
ii^fUTf  t9  hHdth  Wider  e§rtaim  cinmwuiam^ 
eM.     Patent  dated  Deoember  2,  1848. 

A  aabetanee  oontaaning  ofalorine  U  to  be 
eombined  with  lome  alkaline  inbttanoe»  the 
beM  of  whieh  has  less  affinity  for  the  add 
thui  the  chloride,  so  that  when  moistened  or 
mixed  with  water,  ohlorine  gas  may  be  erolved 
thenfrom ;  and  this  compound  is  to  be  em- 
ployed as  a  disinfecting  agent  in  cesspools, 
sUnghter-honses,  &c. 

The  materials  which  it  is  stated  are  to  be 
preferred  for  this  purpose,  are  chloride  o 
lime  and  snlphnret  of  alumina^  mixed  toge- 
ther in  the  proportion  of  one  to  two.  The 
oomponnd  is  to  be  packed  in  dose  ressels 
nntil  required  for  use. 

GCstm. — Combining  together  oertain  sub- 
stnnoes  to  form  a  oomponnd  whieh  shall 
possess  the  property  of  cToIving  or  libe. 
fating  chlorine  gas,  and  as  applicable  to  the 
preTcntion  of  injury  to  health  under  oertain 
dreumstanoes. 

John  Dulbt»  Northampton,  iroivfoun- 
der.  For  eertaim  iw^n^wmtntw  m  Me 
eeat^rweftfon  and  arranfemeni  itf  ttov€9  far 
eookmf  <md  otker  purp9U9.  Patent  dated 
December  2,  1848. 

OEa<«s.^l.  The  raising  or  lowering  the 
bottom  of  grates  by  means  of  two  rack  bars 
and  pinions. 

2.  The  arrangement  of  two  moTeable 
flaps  and  a  blower,  by  a  suitable  disposition 
of  which  the  stoTe  may  be  made  to  open  or 
dose,  and  the  prodnota  of  combustion 
allowed  to  pass  directly  to  the  chimney,  or 
compdled  to  pass  through  flues  first. 

3.  A  mode  of  heating  an  oTen,  which 
consists  in  cauring  the  flame  and  smoke  to 
pass  around  it  and  through  a  hollow  central 
slinft. 

4.  Heating  and  trentilating  an  o?en  by 
canring  currents  of  ur  to  pass  into  the  inte- 
rior thereof. 

Thomas  Dratton,  Regent-street,  prac- 
tical ohemist.  J^  improffemmUi  in  «t/e«r. 
inff  flatB  md  oikkr  mrfitei§.  Patent  dated 
Deeember  2,  1848. 

Hie  patentee  proposss  to  sUtct  the  sur- 
faces of  glass  and  metal  by  means  of  a 
solution  composed  of  1  os.  of  hartshorn 
or  ammonia,  2  oas.  of  nitrate  of  silirer 
8  OSS.  of  water,  and  3  oss.  of  spirit  (by 
preference,  spirit  of  wine.)  This  mix- 
ture is  allowed  to  stand  for  thrse  or  four 
houn,  and  then  filtered,  after  which  ^  ot.  . 
of  saoeharine  matter  (by  preference,  gripe- 
root  sugar),  dissolTsd  in  half  a  pint  of  spirit 
ttd  hdf  a  pint  of  water,  is  mixed  with  every 


ounce  of  the  filtered  fluid.  The  glsss  is 
heated  to  160^  Fah.,  and  a  quantity  of  the 
fluid  poured  upon  it.  When  the  silver  is 
depodted  and  dried,  it  is  to  be  coated  with 
a  suitable  Tarnish,  to  preserye  it  from  the 
•IFeeto  of  the  weaUier. 

CZatm.— The  patentee  does  not  confine 
himself  to  the  precise  details  so  long  ss  the 
.  peculiar  oharaoter  of  the  iuTention  is  re- 
tained, whereby  silTcr  is  deposited  on  sur- 
faces  by  means  of  a  solution  of  that  metal, 
without  bdng  preriously  coated  or  the  use 
of  oil. 

RoBBRT  Burn,  Edinburgh.  Fbr  an 
imtproaed  roller  gin  need  in  eeparating  ike 
•eed  from  cotton.  Patent  dated  December 
2, 1848. 

This  improved  roller  gin  consists  of  a 
framework  which  carries  an  endless  band  for 
feedhig  in  the  ootton  between  a  wooden  and 
a  steel  roller,  the  bearings  of  which  ars  of 
steel,  and  made  adjustable.  Upon  the  other 
aids  of  the  rollers  a  brush-fan  is  made  to 
revolve,  whereby  the  separation  of  the  seed 
from  the  cotton  is  effected.  Motion  is 
eommunicated  to  the  different  parte  of  the 
machine  by  means  of  straps  and  pulleys. 

John  Armstrono,  Edinburgh,  brass- 
founder,  for  improvemeHte  in  eonttrwting 
water  eheete.  Patent  dated  Dec.  2, 1848. 
These  improvements  consist  in  making 
the  bottom  of  the  pan  curved,  and  adapting 
to  the  end  a  vertical  slide  valve  by  which  it 
may  be  opened  or  elosed  as  required.  The 
space  between  the  face  of  the  valve  and  the  • 
end  of  the  pipe  is  made  water-tight  by  the 
interpodtion  of  a  collar  of  gutte  percha. 
The  bsck  of  the  valve  is  atteched  to  a  qua- 
drant piece,  hinged  at  top,  and  it  has  a  slot 
in  which  works  a  stud  fixed  on  the  bottom 
of  the  handle  rod,  whereby  it  is  opened  or 
dosed. 

CfaJiM*— The  patentee  lays  no  eldm  to  the 
combination  and  arrangement  of  mecbanioal 
parte  described,  except  in  so  for  as  regards 
the  vertical  slide  valve,  and  the  parts  con- 
nected therewith. 

Francis  Hastings  Grbbnstrbbt,  Li- 
verpool, engineer,  ybr  certain  improoemenU 
in  kydranlie  enftnet.  Patent  dated  Dec. 
2,  1848. 

The  cylinder  is  connected  at  top  and  bot- 
tom to  the  vdve  pipe,  into  which  the  water 
flows  from  the  source  of  supply  by  a  central 
opening,  by  means  of  two  nossles  fixed  to 
eseb  end,  which  are  provided  at  bottom  with 
two  vdves  each,  one  for  esteblishing  com- 
munication between  the  interior  of  the  vdve 
pipe  and  the  cylinder,  and  the  other  for 
opening  the  cylinder  to  the  atmosphere.  All 
four  vdves  are  fixed  upon  one  common 
spindle,  and  are  constructed  of  moveable 
metd  discs,  with  a  svitftble  number  of  open- 
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ingt  in  them,  revoMng  against  fixed  diiea, 
furnished  with  correaponding  opening!,  ao 
that  aa  the  holea  of  (he  moreable  dijc  come 
over  those  of  the  fixed  one,  or  its  anrfaoe, 
oommnnieation  ia  established  or  shut  off. 
These  Talrea  are,  moreorer,  so  arranged  in 
regard  one  to  the  other,  that  when  commu- 
nication is  established  between  the  interior 
of  the  cylinder  above  the  piston  and  the 
TaWe  pipe,  communication  with  the  atmo- 
sphere on  that  side  will  be  cut  oif,  while  com- 
munication between  the  interior  of  the  cy- 
linder beneath  the  piston  and  the  Talve 
pipe  is  cut  off  and  eatablished  between  it 
and  the  atmosphere.  The  reciprocating,  or 
partial  rotary  motion  of  the  ralves,  whereby 
their  action  is  refersed,  is  effected  by  means 
of  a  weighted  lever  turning  loosely  upon  the 
end  of  the  valve  spindle  and  working  in  a 
Blotted  guide  piece.  The  lever  is  made  to 
travel  at  eveiy  stroke  of  the  piston  from 
one  end  of  the  guide  to  the  other  by  the 
action  of  a  slotted  diagonal  piece,  to  which 
a  length  of  stroke  equal  to  that  of  the  pis- 
ton is  communicated.  The  end  of  the  spin- 
dle is  also  fitted  with  a  collar  having  a  slot 
cut  on  its  periphery,  into  which  takes  a 
pin  fixed  on  the  inside  of  the  lever. 

GEotm .  — -  The  combining  and  arranging 
four  distinct  valves  connected  by  a  spindle, 
or  series  of  jointed  rods,  as  the  case  may 
require,  so  that  the  pressure  upon  the  back 
of  one  valve  shall  be  counterbalanced  by 
that  upon  the  other,  and  also,  so  exactly 
'  proportional,  as  that,  when  the  valve,  com- 
municating  with  the  head  of  water  shuts, 
the  corresponding  one  opens,  so  that  the 
flow  of  water  is  not  suddenly  arrested, 
whereby  concussion  is  prevented,  and  merely 
the  flow  of  the  current  of  water  is  dureoted 
to  opposite  sides  of  the  piston. 

FftBDSRiCK  CoLLiRR  Bakiwkll,  Hamp- 
stead,  gentleman.  For  tmprovemmti  in 
making  eommuMeoHmu  from  one  place  to 
another  by  electricity.  Patent  dated  De- 
cember  2,  1848. 

These  improvements  refer,  firstly,  to  ap- 
paratus for  producing  copies  of  printed  or 
written  charactera  or  symbols  at  distant 
places,  and  to  an  arrangement  for  throwing 
one  or  more  stations  oat  of  circuit,  and 
bringing  the  required  station  into  circuit. 

The  copying  apparatus  consists  of  a  trans- 
mitting and  a  receiving  cylinder,  which  are 
constructed  as  much  aUke  as  possible,  and 
are  made  to  revolve  at  equal  speeds  by 
means  of  clockwork.  Both  cylinders  are 
suspended  horizontally  in  suitable  bearinga, 
and  have  each  a  worm  screw  parallel  to  and 
revolving  with  them,  which  carriea  an  arm 
fitted  with  a  style  or  point  that  rests  upon 
the  periphery  of  the  eylinder.  The  message 
is  written  or  printed  with  varnish,  or  other 


non-condooting  substaiiee,  on  tiiiMl,  wUdi 
is  wound  round  the  transmitting  oyllndflr. 
so  that  the  Ifaies  of  words  may  can  roaad  it. 
The  style  of  the  transmitting  appantu  is 
connected  to  one  pole  of  the  batlery,  and 
iti  eylinder  to  the  style  of  the  reesiviag 
apparatus.  Asheetof  paper,  satoratod  with 
a  aolntion  which  Is  easily  deoompoeed  by 
the  passage  of  electricity,  io  as  to  etaw  a 
black  mark,  is  wound  beneath  the  style  oa 
the  receiving  eylinder,  which  is  eoaneeled 
with  the  other  pole  of  the  battery.  The 
speed  of  the  cylinders  nay  be  varied ;  bat, 
it  is  stated  that  they  should  be  eaased  to 
make  six  or  seven  revolutions  to  each  Hne 
of  writing,  in  order  that  the  letters  nay  be 
distinctly  and  legibly  formed.  It  wiU  ba 
readily  understood,  from  the  above  daserip- 
tion,  that  the  style  of  the  receiving  eylinder, 
in  traversing  from  one  end  to  the  other  of 
it  by  the  action  of  the  worm  screw,  wiU 
trace  a  number  of  lines  upon  the  sataratad 
paper,  except  when  the  electric  carrsat  is 
intercepted  by  the  paasage  of  the  aoa-coa^ 
dncHng  substance  with  whidi  the  letters  aia 
written  or  printed,  between  the  style  aad 
cylinder  of  the  transmitting  ^ipaiatas,  aa 
that  the  characters  will  be  formed  by  the 
absence  of  the  black  lines. 

In  order  to  ensure  the  syadironoas  aad 
continuous  movement  of  the  cylinders,  the 
patentee  employs  an  elsctro-magnot,  the 
keeper  of  which  is  fitted  with  a  bent  ana 
that  catches  against  the  projections  apoa 
the  periphery  of  a  disc,  keyed  on  the  axle  of 
the  transmitting  cylinder;  Hie  action  of 
this  regulating  electro-magnet  ia  rendered 
Intermittent,  by  causing  the  exdtiag  eavrent 
from  a  voltaic  battery  to  pass  previoasly  to 
a  pendulum,  which  is  Ibmished  with  two 
platina  points,  which  ateachvibrataon  eoma 
into  contact  with  one  or  other  of  a  pair  of 
platina  points  fixed  on  the  ends  of  a  prong, 
whereby  the  electric  current  is  oat  off  or 
communicated  to  the  reguktmg  dcctio- 
magnet,  and  the  action  of  the  bent  am 
on  ita  keeper  rendered  altematfaig.  Tha 
starting  apparatus  consists  of  a  small 
magnet,  which  ia  supported  on  the  nme 
side  of  the  cylinder  as  the  dodEWork, 
and  opposite  to  the  regalaGng  magnet,  aad 
is  exdted  by  the  passage  of  the  carreat 
from  the  cylinder.  The  keeper  of  this  mag- 
net is  furnished  with  a  bent  arm  which 
catches  against  a  fan. 

To  ascertain  if  the  movement  of  the  ap- 
paratus is  synchronous,  a  small  strip  of  paper 
Is  wound  round  the  cylinder,  on  whteh, 
when  the  speeds  are  equal,  a  regular  line 
.  will  be  traoed ;  but  when  unequal,  tbn  Uae 
will  be  irregular,  and  the  operator  conse- 
quently enabled  to  adjast  the  apparatus  so 
as  to  obtain  the  synduonoai  and  < 
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notioii  reqiUfed.  lutead  of  one  ityle  for 
eaeh  eyUnder,  any  oonTenient  nnmber  may 
bo  employed,  eaeh  iiolatad  from  the  other, 
and  fitted  with  leparate  wirea  haying  their 
fliher  enda  inlaid  in  an  irory  diio,  ao  aa  to 
be  alao  iaolated  from  eaeh  other.  Another 
diie,  fitted  with  a  point,  in  oontaet  with 
the  ivory  diae,  ia  made  to  revolre  rapidly. 
The  electrie  cnrrent  i»  tnnamittad  through 
thia  point,  and  thereby  eommnnieated  to 
the  wiiea  and  the  stylea  raoeeaaiTely. 

The  aeeond  part  of  the  invention  is  pro- 
poaed  to  be  efiboted  by  one  or  other  of  the 
following  amngementi. 

At  each  atation  there  ia  a  magnetic  needle, 
which  ia  defleeted  by  the  action  of  the  pri- 
mary  current  passing  along  the  main  idre, 
cither  to  the  right  or  to  the  left,  by  the 
reversal  of  the  poles,  aa  is  well  understood, 
so  aa  to  come  into  contact  with  two  platina 
pointa  connected  by  wirea  to  a  voltaic  bat- 
tery and  to  an  electro-magnet  The  magnet 
ia  oonneeted  with  the  battery,  and  ia  ezdted 
in  conaeqnenee  of  the  electric  dieoit  being 
oompleted  by  the  contact  of  the  magnetic 
needle  witii  the  platina.  pointed  ends  of  the 
wires.  The  keeper  of  this  magnet  is  fvT' 
niahed  with  a  detent,  agafaut  which  rests 
one  of  two  teeth  attached  to  the  periphery 
of  a  wheel  which  is  made  to  revolve  once  in 
three  or  more  minvtes.  A  wire  leads  from 
the  main  wire  to  the  telegraphic  apparatna, 
and  thence  to  a  spring  in  contact  with  the 
periphery  of  the  wheel,  across  which  the 
ourent  passes  to  an  opposite  and  similar 
spring  conneoted  with  a  wire  leading  to  the 
ground,  to  complete  the  drcuit  between 
the  first  and  second  station.  Precisely  simi- 
lar amngements  are  adopted  for  every  ata- 
tion. To  bring  a  diatant  station  faito 
circuit  with  another,  say,  the  first,  and  to 
tlirow  tlie  intervening  ones  out  of  circuit, 
the  operator  deflecta  the  needle,  and  pre- 
venta  the  wheel  from  turning.  The  needle 
of  tiie  second  station  ia  deflected  by  the  pas- 
sage of  the  primary  current,  and  the  electro- 
magnet excited,  whereby  the  detent  will  be 
withdrawn,  and  the  wheel  allowed  to  revolfc 
ao  aa  to  inteimpt  tlie  conununication  be- 
tween the  main  wire,  and  the  earth,  and 
thereby  to  prevent  the  return  of  the  cur- 
rent. The  effect  will  be  to  throw  this  station 
out  of  circuit,  and  to  bring  the  next  suc- 
ceeding one  into  circuiL  The  operation  is 
then  repeated  until  the  required  station  ia 
brought  into  circuit.  A  concerted  signal 
is  then  made  to  indicate  that  that  ia  the 
atation  to  be  communicated  with,  and  the 
operator  there,  preventathe  wheel  from  fur- 
ther action,  and  signifies  that  the  signal  haa 
been  understood.  The  message  can  then  be 
tranamitted. 

The  other  two  arrangements  are  mere 
modifications  of  the  prcoeding  for  commu* 


nieattng  with  one  or  two  branches,  and  are 
carried  into  effect  by  placing  at  the  point  of 
junction  a  wheel  fitted  with  apparatus  simi- 
lar to  what  haa  been  before  deecribed,  which 
haa  one  portion  of  its  periphery  composed 
of  a  non-conducting  aubstance.  According 
as  it  is  desired  to  cut  off  or  establish  the 
drcuit  between  the  main  wire  of  the  trans- 
mitting station  and  ita  continuation,  or  the 
branch  wire,  the  non-oonducting  or  conduc- 
tion portion  of  the  wheel  is  brought  into 
contact  with  the  end  of  the  wire  belonging 
thereto. 

CVstmt.— ].  The  general  arrangement  of 
apparatus  for  produdng  copiea  of  written  or 
printed  characters  at  distant  places  by  the 
agency  of  electricity. 

2.  The  use  of  a  concerted  mark  to  serve 
as  a  guide  for  regulating  the  speed  of  electro- 
telegraphic  copying  apparatus  at  distant 
plaM8. 

3.  The  mode  of  obtaining  synchronous 
and  continuous  motion  by  means  of  regu- 
lating dectro-magnets,  with  or  without  the 
use  of  pendulums. 

4.  llie  method  of  breaking  the  drcuit  by 
means  of  local  electro-magneta  and  voltaic 
batteries,  acted  on  by  the  deflection  of  a 
magnetic  needle  by  the  transmission  of  the 
primary  current,  and  the  mechanism  for 
renewbg  the  current. 

JoBK  Davibb  and  Qbougb  Dayibs, 
Albion  Foundry,  Staffordshire,  iron  foun- 
ders. Ftr  M^proemMii^  in  ateam  enffin9§. 
Patent  dated  December  2, 1848. 

The  improvements  sought  to  be  secured 
under  this  patent  are  as  follows  :— 

1.  A  mode  of  converting  rectilineal  into 
rotary  motion,  by  supporting  the  crank  pin 
in  brasses  which  slide  in  the  crosshead  of  the 
piston.  The  brasses,  as  they  wear  away, 
are  to  be  screwed  up  tightiy,  and  the  piston 
is  made  to  pass  through  the  crosshead  and 
give  motion  to  the  piston  of  a  blowing 


2.  The  rectilineal  motion  of  the  piston  of 
a  blowing  madiineis  converted  into  a  rotary 
one,  and  communicated  to  a  shaft  by  means 
of  a  rod  keyed  loosdy  to  the  end  of  the 
piston  rod  of  the  blowing  machine,  and 
passmg  through  a  sliding  stuffing-bos  in  the 
nde  thereof.  The  other  end  of  the  rod  is 
connected  to  the  crank  pin. 

3.  The  steam  indu<^on  and  eduction 
ways,  both  at  the  top  and  bottom  of  the 
cylinder,  are  each  worked  by  two  valvea 
filled  on  the  same  spindle,  which  are  con- 
structed of  sligfatiy  different  diameters,  so 
that  the  pressure  to  be  overcome  is  that 
due  to  the  difference  in  the  diameters. 

4.  The  same  prlndple  Is  proposed  to  be 
applied  to  the  construction  of  valves  in  the 
feed-pipes  of  steam  boilers. 

5.  The  apparatus  for  working  the  dampers 
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oon^ifti  of  a  pipe  wmmmaaMng  wtdi  the 
boiler,  and  doted  at  top  by  a  Talve,  which 
is  weighted  at  leae  than  the  eafetf  valve. 
Above  the  valve  is  placed  an  inverted  veieel, 
whioh  is  oopneoted  at  top  to  the  damper, 
and  is  fixed  in  eqoilibriam  with  the  sides 
dipping  into  the  water  oontafaied  in  die  exte* 
rior  casing  of  the  steam-boiler  pipe.  TtiiM 
casing  is  provided  with  an  overflow  pipe.  It 
fellows  that  when  the  valve  is  opened  by  the 
increased  pressure  of  the  steam,  the  inverted 
vessel  will  be  lifted  np,  and  the  dampers 
partially  or  wholly  closed.  When  the  valve 
is  closed,  the  inverted  vesMl  will  deseend 
into  its  first  position. 

COaimM. — 1.  The  mode  of  fixing  the  crass. 
head  to  the  piston,  so  that  it  may  pass 
through  it  and  give  motion  to  the  piston  of 
a  blowiog  machine.  Also,  the  use  of  the 
brasses. 

2.  The  arrangement  for  converting  recti- 
lineal hkto  rotary  motion. 

3.  The  mode  of  working  the  steam 
valves. 

4.  The  method  of  working  the  ised  valvee 
of  steam  boilers. 

5.  The  mode  of  working  the  dampers. 
William  Youko,  of  the  firm  of  Henry 

Bannerman  and  Sons,  Manchester,  mer- 
chants.  Ar  c§rimn  improvemeHtt  in  ma- 
cAtnery  or  apparatus /or  winding,  halHnf, 
or  wpooling  tkread,  yam,  or  oiker  fikroms 
materiah.  Patent  dated  Deeember  S,  1848. 

CMfHt.— 1.  An  arrangement  and  con- 
struction of  self-acting  machinery  for  ball- 
ing or  spooling  yam,  worsted,  or  other 
fibrous  materials,  at  one  and  the  same 
operation. 

2.  Certain  arrangements  and  eonstmctlon 
of  self-acting  machinery  for  winding  cotton, 
thread,  fto.,  on  to  several  bobbins  or  reels 
in  the  same  machine. 

Gnonos  AaMSTiiONO,  Newcastle-upon- ' 
^^e,  Bsq.    For  eortain  improotmontt  in 
iieam  engifiei.    Patent  dated  December  2, 
1848. 

These  improvements  consist— 

1.  In  a  means  of  maintaining  an  equal 
pressure  between  the  steam  acting  in  the 
cylinders  of  steam  engines  and  thii  lodged 
in  the  cavities  of  the  piston,  in  order  to 
prevent  the  paoking  rings  from  being  alter- 
nately subjected  to  a  force  tending  to  thrust 
them  inwards  or  to  press  them  unduly  out- 
wards. 

2.  In  a  means  of  preventing  injurious 
shocks  to  the  piston  cranks  and  cylinder 
covers  of  steam  engines.  In  consequence  of 
the  accumulation  of  water  in  the  steam  ways 
and  clearance  spaces. 

3.  In  the  application  to  locomotive  steam 
engines  of  the  varieties  of  steam  boilers  in 
wldeh  the  flues  are  composed  of  small  tubes 
placed  in  an  upright  position ;  and 


4.  In  a  no««l  eonstmotion 
ment  of  the  various  psrts  of  l^e  loooeaotivu 
steam  engine,  and  in  a  mode  of  ereatinf  the 
draught  from  the  fire  tiuough  the  fluea. 

Mr.  Armstrong's  nmr  locomotive  steam 
engine  b  constmetad  with  a  quadiaagidar 
boiler,  plaeed  beUnd  tiie  driving  wlieele, 
with  vertical  flues  passing  tiinmgh  tte  top 
of  it,  whence  the  prodneta  of  oombueCioQ 
escape  tiuough  two  chimneys*  The  two 
vertical  opposite  sides  of  the  boUer  an 
stayed  by  transverse  Iron  ban  attaelied 
tiiereto,  and  passing  between  the  rows  of 
flues.  The  draught  from  the  fira  ia  pn* 
moted  by  two  steam  jets,  one  to  eaoh  chim- 
ney, attadied  to  a  |dpe  leadh^^  direot  from 
the  top  of  the  boiler,  and  is  Iwtiier  fncveaead 
by  plschig  swivelled  annular  platea  in  the 
ohimneys,  just  above  the  steam  jets,  whcnby 
(when  fixed  horisontally)  tiie  apeee  wffl  be 
contracted,  and  a  down  current  of  air  pva- 
ventsd.  The  ordinary  dampers  are  fixed 
between  the  annular  plates  and  ateam  JeCa, 
which  are  regulated  by  any  suitable  appasa. 
tus  employed  for  a  similar  purpooo.  The 
steam  is  gathered  in  through  narrow  open- 
ings in  two  collectors  plaoed  cloee  to  the 
top  of  the  boiler,  and  in  opposite  angles  of 
it,  so  that  the  steam  may  be  taken  from  the 
points  remotest  from  ebullition,  and  equally 
from  the  whole  surface  of  the  water.  Tbeee 
collectors  communieate  with  one  anotiier  by 
a  steam  way,  which  opens  into  a  pipe  that 
conducts  the  steam  into  an  "equafiring 
vessel"  placed  beneatii  tiie  levd  of  the 
bottom  of  the  boiler,  end  between  It  and 
the  cylinders,  whidi  are  placed  in  the  forward 
part  of  the  flrame.  Tliis  **  equalialng  vee- 
sel,"  which  has  an  effect  analogous  to  that 
of  an  sir  vessel  fai  regulating  the  flow  of 
water  in  pipes,  serves  to  rsgulate  tiie  supply 
of  steam  tiirough  another  pipe  to  the  cytin- 
ders,  by  either  retaining  the  excess  or  fi- 
nishing the  deficiency  whidi  may  oeoor, 
and,  consequentiy,  prevents  prisaing.  no 
steam  cylinders  are  horiaontal,  and  cast  in 
one  piece,  in  order  that  they  and  the  centres 
of  the  cranks  may  be  as  near  the  centre  of 
the  engine  as  practicable.  The  feed  pumpe 
are  worked  by  eccentrics  on  the  driviog 
wheels,  and  are,  together  with  the  fevernng 
gear,  &c.;  plaoed  outside  the  frame.  The 
reversing  gear  Is  worked  by  a  screw  thraugli 
the  intervention  of  levers  and  rods.  TW 
space  between  the  boiler  and  eyUnden  Is 
covered  over  for  the  engineer  to  atand  on, 
and  extends  round  the  boQer  on  either  aide, 
to  allow  of  eommunieation  witii  the  tender. 
The  flooring  haa  traps  in  it  to  allow  of  ready 
access  to  the  woiklngperts  beneath.  Above 
the  eteem  oyHnders  an  two  other  eyttaden, 
which  contain  the  steam  induction  and  eduo> 
tion  valves,  which  an  keyed  on  tiie  same 
spindle.    The  steam  Is 


nOMVt  AICBMCIAV  VATSNTS. 


M7 


ihmf  and,  aaeordteg  at  thef  mmra  Mk- 
wafdf  and  forwmrda  by  tha  aeeantrkM,  it  la 
admittad  into  and  axhaaatad  from  aitber 
and  akamatdy.  'Thaipaaking  of  the  piatan 
ia  aompoiad  of  a  ataal  riof ,  with  a  tongva 
of  leatfaar  plaoad  ovar  tfaa  apit,  to  prevant 
the  entry  of  the  ataam,  and  ia  kept  diatended 
by  ataal  apringa  ^^aoad  bafaind.  The  piaton 
baa  a  eantral  bolo,  fitted  with  a  baU^ilaek 
▼alfa  for  admitting  the  ataam  behfaid  the 
packing  ring  without  allowing  it  to  eaeapo, 
80  aa  to  maintain  an  equality  of  praaanie 
between  it  and  that  in  the  cylinder,  and 
thfieaby  pravent  the  packing  ring  from  beings 
vadoly  forcad  one  way  or  the  other,  either 
by  the  apringa  behind  it  or  the  ateam  in  the 
eylinder.  Within  the  paaaagaa  of  tha  TalTe 
eyiindert  are  placed  •«  reUef  Talraa,"  wbteh 
asa  kept  eloaed  by  the  praaanre  of  tiM  ateam, 
bat  whiah  open  when  the  water  aoeumnlsted 
in  the  dcanmoe  apacea  ia  mora  than  they 
can  cooTeniently  contain,  and  allow  it  to 
cacapa.  The  ateam  and  Talva  cylindera  are 
inaeaaing.  The  Ibed  water  ia  pumped  from 
the  tender  OTor  small  tubea,  through  which 
the  waate  ateam  eacapaa  into  the  atmo 
nphera. 

Cloaad  tubea  are  aerewed  to  the  boiler  to 
veoeive  tha  atill  water  and  aediment  wUdi 
will  be  depodted  therein.  Theae  tubas  an 
ooearionally  uoaerewed  and  emptied  of  their 
coatanta. 

CMiiia.— 1.  The  appUeatlon  to  tha  pia- 
tona  of  itaam  eaalnea  of  a  ball  olack  TaUe, 
or  other  TalTo  of  an  analogoua  nature,  for 
tba  purpoae  of  admitting  ateam  behind  the 
paeUng  rings,  to  maintain  an  equality  of 
praaaura  between  it  and  that  acting  in  the 
oyUndar,  and  thereby  prevent  them  from 
being  undoly  forced  faiwarda  by  the  latter, 
or  outwarda  by  the  ated  apringa. 

a.  Tha  application  of  "  relief  TalTca"  to 


i  cylinder  valvea,  to  allow  tha  eacape  of 
•ny  aicesa  of  water  beyond  what  the  steam 
waya  and  clearance  apacea  would  contain. 

8.  The  application  to  ataam  engines  of 
<'  upright  tabular  boilera"  of  any  other  than 
a  cylindrical  form. 

4.  The  application  to  ateam  enginea  of 
<*  upright  tububr  boilera"  with  the  upper 
part  wider  than  tlie  lower. 

5.  The  employment  of  the  **  ataam  col- 
lector" placed  near  the  top  of  tha  boiler, 
in  order  to  gather  the  ateam  fr^m  the 
ramoleat  point  of  cbullitwn. 

6.  The  use  of  the  *'  equalizing  chamber" 
Ibr  the  purpoae  of  equaUiing  the  supply  of 
ataam  to  the  cylinders,  and  thereby  prcTcnt 
'<  priming.'' 

The  following  daima  embrace  the  Improre- 
menta  when  applied  to  locomotiTc  ataam 


boHar  beidnd  xn 


7.  Flaebg  the 
driving  wheela. 


8.  Gaatfaig  the  ateam  cylinders  in  one 
place. 

9.  Placbg  the  working  parts  between 
the  boiler  and  the  cylinders. 

10.  The  emjployment  of  screw  power  to 
work  the  reversing  gear. 

11.  The  inject!on  of  Jets  of  steam  direct 
from  the  boiler  into  the  dumneya  for  the 
purpoae  of  crsating  a  draught. 

12.  The  mode  of  heating  the  foed  water 
by  the  waate  ateam  from  the  cylindera,  and 
the  adaptation  of  ateam  valyea  to  tiie  cy- 
Imders* 

13.  The  application  of  dosed  vessels  to 
ateam  boilers  to  collect  the  aediment. 


tMCmn  AMBRICAK  PATSNT8. 
£B«l«cted  flrom  tbe  FramkUn  Journal.} 

Fom  AM  Impbotbmxmt  ik  Conitxctins 
PuMPa  WITH  Htdbaulic  Punaana  on 
RAMa.    RobeHDiUtm, 

Tbe  patentee  aays,^-*'  The  nature  of  my 
invention  oonsists  mainly  in  the  combination 
of  two  or  more  valvea,  loaded  to  minor 
prasaurea  with  tha  common  lever  used  on 
horizontal  pumps,  the  same  being  for  the 
purpose  of  disoonnecting  one  or  more  of  a 
aat  of  auch  pumpa,  to  whteh  they  are  at^ 
tadhed,  from  the  preas,  and  by  tUs  means 
ooncentiuting  the  driving  power  in  a  con- 
atantly  diminishing  number  of  pumps,  aa 
there  ia  necessity  for  it  $  and  finally,  com- 
bining the  entire  driving  power  to  such 
pumps  aa  an  loaded  to  the  mayimum  prea- 
anre  required." 

OMm.^**  What  1  daim  aa  my  invention 
ia,  tha  valvea  introduced  Into  and  combined 
with  the  discharge  pipea  of  hydraulic  force 
pumps,  and  with  the  safety  valve  laven  of 
the  same,  In  the  manner  aat  forth,  for 
governing  the  action  of  said  pumpa  when 
operating  upon  tha  hydraulic  ram ;  and  this 
without  confining  myself  to  the  precise  posi- 
tion or  number  of  said  pumpa  or  vdvca,  aa 
placed  within  the  discharge  pipe,  provided 
the  reaults  produced  an  tba  same." 

Fom  AV  Impeotumumt  ik  Rai8ino 
Tii^TiNO  Pumps.  Jokn  /.  Vtdder  and 
Hemy  Vbu. 

The  patcntaea  aay, — <*  The  natun  of  our 
improvament  conalata  in  attaching  a  flat 
guide-piece  to  the  rope  to  which  the  bale  of 
the  bucket  la  attached  i  aaid  guide-piece 
being  made  to  pass  through  an  opening  in 
the  atationary  frame,  so  aa  always  to  preaant 
that  part  of  the  rim  of  the  bucket  which  ia 
at  right  anglea  to  the  bale  to  the  canting 
book — a  diAoulty  that  haa  heretofora  pn- 
vented  the  use  of  a  aingle  rope  with  a  bucket 
and  canting  book,  in  oooacquenoa  of  its  lia- 
bility to  tarn  and  not  preaant  Itadf  properly 
at  tbe  caotiDg  boos,  to  lenMdy  which  defoct 


548 


KECBNT  AMBRTCAK  PA'TtTXtB. 


resort  has  been  had  to  a  double  rope,  wfaieh 
is  both  expensiTe  and  inconvenient" 

Claim, — **  Wliat  we  claim  as  oar  inven- 
tion  is,  the  employment  of  the  flat  tempered 
bar  and  the  guide,  as  set  forth,  for  present- 
ing the  bucket  properly  to  the  canting  hook 
when  one  rope  or  band  only  is  used,  substan- 
tially as  set  forth." 

For  an  Iiifrovbmunt  in  Air-Hbatino 
FunNACBB.    John  Barktr, 

The  patentee  says, — In  my  improved  air- 
heating  furnace,  instead  of  erecting  a  single 
brick  wall  and  arching  it  over,  I  erect  two 
walls,  both  of  which  are  arched  over,  leaT- 
ing  a  space,  say  of  an  inch  or  two,  between 
the  two  walls  and  arches,  which  space  being 
occupied  by  a  bad  conductor  of  heat,  (at- 
mospheric air,)  has  the  effect  of  keeping  the 
outer  wall  and  arch  at  a  low  temperature, 
which  not  only  economises  the  heat,  but 
allows  of  the  ready  descent  of  the  cool  at- 
mospheric air  on  the  outside  of  the  outer 
wall,  which  air  is  to  pass  down  between  it 
and  the  walls  of  the  apartment  in  which  the 
furnace  is  situated,  and  is  to  enter  the  beat- 
ing compartment  through  openings  at  the 
lower  part  of  the  walls,  as  in  the  structure 
described  in  my  original  patent. 

C^'m.— What  I  claim  as  new  is ;  first, 
the  enclosing  of  the  air 'heating  chamber 
within  a  double  arch,  in  such  manner  as  to 
admit  of  the  entrance  of  a  stratum  of  cool 
air  between  such  arches  and  their  sustaining 
walls,  said  air  being  made  to  descend  in  the 
manner  set  forth,  between  the  walls  of  the 
outer  arch  and  those  of  the  enclosing  com- 
partment. I  also  claim  the  manner  of  ar- 
ranging the  pipes,  so  as  to  cause  a  current 
of  cold  air  to  be  brought  into  contact  with 
the^  former  by  means  of  the  latter,  as  de- 
scribed. I  Ukewise  daim  the  manner  of 
employing  the  pipe  for  causing  a  lateral 
current  of  air  to  pass  over  the  top  of  the 
stove,  in  combination  with  the  openings  for 
the  introduction  of  said  air,  under  an  ar- 
rangement and  combination  of  parts  the 
same  with  that  made  known. 

Fob.  an  Improtbmbnt  in  Window- 
blind  Fastenbrs.    John  WehK 

The  patentee  says,—"  My  improved  ap- 
paratus for  opening,  closing,  and  securing 
shutters,  consists  of  a  sUding  toothed  rack, 
whidi  is  straight,  and  passes  through  a  mor- 
tise in  the  window  f^ame,  and  of  a  toothed 
s^ment  wheel  or  pinion,  made  fast  to  the 
bottom  of  the  shutter  or  bUnd,  in  such  man- 
ner as  that  iU  centre  shall  coincide  withth  e 
centre  of  the  joint  pin  of  the  hinge  or 
hinges  of  the  shutter.  The  sUding  rack  I 
provide  with  a  hinge  joint,  by  which  it  is 
enabled  to  fall  down  agunst  the  window 
frame,  so  as  not  to  project  into  the  apart- 
ment when  the  shutter  is  opened ;  it  has. 


also,  through  it  a  number  of  holes,  into 
which  a  pin  or  bolt  may  be  passed,  to  seoare 
the  shutter  when  opened  or  closed,  or  to 
hold  it  paztiaUy  open  at  different  distsnees. 
A  pin  rising  from  the  window  SOI  and  pass- 
ing through  the  centre  of  the  wheel,  nuy 
oonstitnte  the  lower  hinge  of  tho  shutter,  or, 
where  the  shutters  have  been  already  hinged, 
the  toothed  wheel  or  pinton,  pitipalx  cen- 
tred, may  be  made  liut  to  the  bottom  of  the 
shutter,  the  ordinary  hinges  both  rsmafaiiBg 
in  place." 

CZaiff».— <<  What  I  daim  as  my  Invoitioiiy 
is  the  manner  set  forth,  of  employiaf  a 
straight  rack  and  a  segment  i^ed,  for  Ike 
opening  and  dosing  of  shuttws,  in  eoasU- 
nation  with  so  oonstructhug  ssid  raok,  as 
that  it  may  be  turned  down  at  tibeiuide 
end  in  the  manner  made  known,  and  that  it 
may  be  made  to  hold  the  shutter  in  any 
desired  position,  by  mesns  of  a  bolt  or 
pin  as  described." 

For  an  Improtbmrnt  ur  Lbad  Pifb 
Machinbrt.    Imae  Adamt. 

daim,^--**  What  I  claim  as  my  imioove- 
ment,  is  the  combination  in  which  the  ewe 
is  sustained  by  pressures  on  oppoaito 
of  it,  and  the  mandril :  meaning  ' 
the  said  combmation,  whether  i 
cylinder  and  two  pistons,  or  two  or  bmbb 
cylinders  and  as  many  pistons,  are  employed 
in  it  to  act  with  respect  to  the  Baendiil, 
core,  and  die  placed  eentrally  between  them 
substantially  as  set  forth ;  the  said  combi- 
nation enabling  me  to  entirdy  dispense  with 
a  bridge  for  supporting  the  core,  and  a  con- 
struction chamber  applied  to  said  bridge, 
for  the  purpose  of  uniting  the  metal  after  ita 
separation  by  the  said  bridge,  and  pceriene 
to  its  passage  between  the  die  and  eonu 
The  aforesaid  arrangement  and  combhuthm 
enables  me  to  obtain  a  short,  snbctantiBl, 
and  unvarying  mandril;  also  one  gcnenl 
and  undivided  passage  for  the  pipe  material 
to  and  through  the  die— the  material  hi  my 
machine  bdng,  at  no  time  in  the  operatton, 
disconnected  so  as  to  nquire  re-uniting.  It 
also  renders  unnecessary  the  hoUow  nun, 
which  is  used  in  some  msdiinas  to  keep  the 
mandril  in  place." 

For  an  Im frovbmbnt  in  Propsixbu 
FOR  Vbsbbls.    J.  Smiik, 

Thd  patentee  says,—'*  The  nature  of  the 
first  part  of  my  invention  consisU  in  com- 
bming  with  the  paddle  wheelsy  oonstraotsd 
in  any  desired  manner,  and  placed  at  tin 
sides  of  the  vessel,  a  propeller  or  propdkfs 
plaoed  at  the  stem  of  the  vessd,  the  axis  of 
which  to  be  parallel  (or  nearly  so)  with  the 
ked  of  the  vessd,  80  that  the  veasd  shall  be 
impelled  by  the  joint  action  of  the  propellsr 
or  propdlers  at  the  atom  and  the  paddle* 
wheels  at  the  sides ;  sudi  joint  actioB  having 
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the  effeot,  ai  shown  by  experiment,  to 
impel  the  Yeuel  with  greater  Telocity  and 
more  steadily,  with  a  given  force,  than  by 
the  action  of  the  paddle-wheels  or  the  pro- 
peller or  propellers  separately.  And  the 
second  part  of  my  inTention  consists  in 
placing  the  paddle-wheeb,  when  used  in 
oomUnation  with  the  propeller  or  propeUers 
at  the  stem,  forward  of  the  centre  of  granty 
of  the  vessel,  that  a  portion  of  the  action  of 
the  paddle-wheels  thus  placed  may  have  the 
effect  to  partly  lift  the  bow  of  the  veaselt 
while  the  propeller  or  propellers  at  the 
stem  exerts  all  its  action  to  impel  the  Tcssel 
forward.  The  paddle-wheels  for  the  sides, 
and  the  propeller  or  propeUers  for  the  stem, 
may  be  constmcted  in  any  of  the  known 
and  approTed  forms,  as  this  makes  no  part 
of  my  InTsntion*" 

Fon  AN  Impotbmbmt  in  ths  Makufac- 
TVM  or  Spoons.    Robirt  WdUaet, 

Cfaim.— ''  I  do  not  daim  the  strengthen- 
ing of  the  spoon  handles  by  the  endosing 
therein  either  a  wire  or  flat  piece  of  tin,  or 
other  metal,  the  latter  mode  having  been 
used  by  me  in  years  past,  and  fonnd  not  to 
answer  the  purpose  ;  but  I  do  clsim  as  my 
invention  the  enclosing  in  the  centre  of  the 
handle  of  a  spoon,  for  the  purpose  of 
strengthening  the  same,  a  strip  or  piece  of 
tin  plate,  or  other  suitable  metal,  in  con- 
cave, grooved,  or  tubular  shape,  or  in  any 
shape  whereby  one  or  more  edges  of  the 
said  strip  or  piece  will  be  made  to  resist  the 
up-and-down  strain  of  the  handle,  said  strip 
or  piece  baring  been  first  formed  or  shaped 
by  a  drop  in  suitable  dies  or  otherwise,  and 
curved  to  suit  the  bend  of  the  handle,  all  in 
manner  and  substantially  as  set  forth." 
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William  Gooie,  of  Birmingham,  manufacturer, 
for  oertabi  improved  machinery  for  manufacturing 
nails.   (Being  a  oommunicatlon.)    June  5. 

WilliAm  Henry  Smith,  of  Fitzroy-square,  civQ 
engineer,  for  certain  improvements  in  breakwaters, 
braeons  and  moorings,  parts  of  which  are  applicable 
to  other  purposes.    June  5 ;  six  months. 

George  Simpson,  of  Buchanan-street,  Glasgow, 
civil  and  mining  engineer,  for  a  certain  impruve- 
ment  or  improvements  in  the  machinery,  apparatus 
or  means  of  raising,  lowering,  supporting,  moving, 
or  transporting  heavy  bodies.  June  5 ;  six  months. 
Ssmnel  Dunn,  of  Doncaster,  gent.,  for  improve- 
ments In  constrocting  tunnels,  and  in  apparatus  to 
be  used  for  sueh  or  similar  purposes.    June  5 ;  six 


Thomas  Lewes,  of  the  City-road,  gent.,  for  im- 
provements in  generating  steam,  and  in  the  means 
of  (Staining  and  applying  motive  power.  June  5  ; 
six  months. 

William  Edward  Newton,  of  Chancery-lane,  civU 
engineer,  for  improvements  in  stoves,  grates,  or 
fire  places,  and  in  ▼arming  or  heating  buildings. 
(Beingacommanieatlon.)    June  5;  six  months. 

Thomas  Jowett,  of  Burrage  House,  in  Bingley, 
Tork,  stuff  manufocturer,  for  certain  improvements 
In  the  method  of  stopping  power  looms,  and  pre- 
venting  iujnxy  to  the  cloth,  or  fabric,  in  the  course 
of  being  woven.    Jane  5 ;  six  months. 

George  Hlnton  BoviU,  of  Abchuich-lane,  Lon- 


don, engineer,  for  improvements  in  mannflscturing 
-wheat  and  other  grain  into  meal  and  flour.  June  5i 
six  months. 

Jacques  Hulot,  of  Rue  St  Joseph,  Paris,  manu- 
fluturer  of  ftbrics,  for  improvementa  In  the  mana- 
flusture  of  the  frouts  of  shirts.  June  6;  six 
months. 

Daniel  Miller,  civil  engineer,  of  Glasgow,  for 
certain  improvements  in  the  mode  of  drawing  ships 
up  an  inclined  plane  out  of  water.  June  5  ;  six 
months. 

Victor  Hippolyte  Laurent,  of  France,  engineer, 
for  improvements  in  looms  for  weaving.  June  5; 
six  months. 

Osgood  Field,  of  London,  merchant,  for  improve- 
ments in  anchors.  (Being  a  communication.)  June 
5;  six  months. 

A  grant  of  an  extension  of  her  Majesty's  letters 
patent  for  the  term  of  five  years  flrom  the  S7th  of 
kay,  1849,  to  Thomas  Hornby  Blrley,  assignee  of 
George  Bodmer,  the  original  inventor  of  an  inven- 
tion for  certain  improvements  in  machinery  for 
prepuing,  roving,  and  spinning  cotton  and  wool. 
June  5. 

Thomas  Masters,  of  Regent-stxeet,  gent.,  for  wt* 
tain  improvements  in  the  oonstruction  and  arrange- 
ment of  apparatus  for  cooking,  heating,  and  eva- 
porating fluids,  and  obtaining  decoctions  and  infu- 
sions txom  cerUin  vegetable  and  animal  matters, 
parts  of  which  improvements  are  applicable  to  cer- 
tain chemical  processes.    June  7;  six  months. 

Edward  John  Payne,  of  Chancery-lane,  Lon- 
don, for  improvements  in  marine  vessels,  in  ap- 
paratus for  the  preservation  of  human  life,  and 
m  moulding.  Joining,  and  finishing  hollow  and  solid 
figures,  composed  wholly  or  in  part  of  a  certain  gum, 
or  combinations  of  certain  gums,  also  for  improve- 
ments in  dissolving  the  aforesaid  gums,  and  in 
soparatus  or  machinery  to  be  used  for  the  purposes 
above  mentioned.    June  7;  six  months. 

Robert  Wilson,  of  Low  Moor  Iron  Works,  Brad- 
ford, Tork,  engineer,  for  certain  improvements  In 
steam  engines  and  boilers,  and  methods  of  prevent- 
ing accidents  in  working  the  same.  June  7 ;  six 
months. 

Bennett  Alfted  Burton,  of  John's-plaee,  South- 
wark,  engineer,  for  certain  improvements  in  the 
manufacture  of  pipes,  tiles,  bricks,  stairs,  copings, 
and  other  like  or  similar  articles  from  plastic  mate- 
rials; also  improvements  in  machinery  to  be  em- 
ployed therein.    June  7 ;  six  months. 

John  Edward  Hawkins  Payne,  of  Great  Queen- 
street,  Middlesex,  coach-lace  manufacturer,  and 
Henry  William  Currie,  engineer,  for  improvements 
in  the  manufacture  of  coach-i&ce  and  other  similar 
looped  or  cut-pile  fabrics.    June  7 ;  six  mouths. 

Ctiarles  James  Anthony,  of  Pittsburgh,  America, 
machinist,  for  certain  new  and  useAil  improve- 
ments in  the  means  of  treating  unctuous  animal 
matter.    June  7 ;  six  months. 

William  Henry  Ritchie,  of  Brixton,  gentleman, 

for  improvements  in  fire-arms.  June  7 ;  six  months. 

John  Houston,  of  Melson-square,  surgeon,  for 

improvements  in  obtaining  motive  power  when 

steam  and  air  are  used.    June  7 ;  six  months. 

James  Steel,  of  Uorton,  York,  and  Benjamin 
Emmerson,  of  the  same  place,  overlooker,  for 
improvements  in  power  looms.  June  7;  six 
months. 

Gustavo  Francois  Ploault,  of  Rue  Dauphin, 
Paris,  cutler,  for  improvements  in  apparatus  for 
opening  oysters.    June  7 ;  six  months. 

Douglas  Hebson,  of  Liverpool,  engineer,  for 
Improvements  in  steam  engines.  June  7;  six 
months.  .    , 

Henry  Knight,  of  Birmingham,  mechanical  en- 
gineer, for  certain  improvements  in  apparatus  for 
printing,  embossing,  pressing,  and  perforating. 
June  7 ;  six  months. 

Stanhope  Baynes  Smith,  of  Birmingham,  electro- 
plater  and  gilder,  for  improvementa  in  depoiiitlng 
metals  and  in  obtaining  motive  pow^,  part  of 
which  improvementa  are  applicable  to  certain 
other  similar  useful  parpoie9»  J  ono  7 ;  lix  months. 
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Date  of    No.  la 
Roglttn-  the  Ra- 

non.     gtetor.        Proprlators'  Namot.  AddreiiM.  Soldects  of  Design. 

JuM  1      1910     Mc  Keui,  Perkei,  And 

Co M..«..«. •  Liverpool  ••••*••«« .mm. fi*M*iM*Mt««  IfoohouM. 

6     1911      Thomas  Thornton  .^.m.  Great  Carter-ltte  MM..M4..«.Mn«  BtMnaMiptf. 

„      191S     Ransomes  and  May  m....  Ipswich  •mm..m....m...,m«...4«..m  Wr«Mh  or  9fmwir, 

9     1918     George  Stoeker aoIbom.M - ^..m...  Knife  and  wtk  cleaning  i 

chine. 
„      1914     wmiam  Conch  .^ ... ... .«  Skinner-street  ..«^.*  ..^.....^i.....  nerolring  Mffvl  Mntfu 

,#      1915     Edwafd  Russell  Beedle»  Workingham  .....„«...•.«....•.«<  Ventilating  Mclu 

„      f9I«      Charles  Alflred  Torderj,  Cathedral  Hotel  ....................  Parta  Of  a  atoek. 

„      1917     Thonuw  Oe  La  Rue  and 

Co.  .M ......«•  .«.«•......  BunhiU-xow  »mM$u4i^^u.*^*^M  Bntelope. 


^hetUsamnts^ 


All  Policies  Vrte  of  Stamp  l>t&iy« 

PROFESSIONAL  LIFE  ASSURANCE  COMPANY.— Capital,  £250,000,  with  upwods  of  S5» 
■*•    holders.    Incorporated  by  Act  of  Parliament. 
In  addition  to  the  above,  the  following  advantages  are  offered  to  the  aseored^ 
All  policies  onee  Issued,  are  afterwards  indisputable,  as  appears  on  the  Cmo  of  the  poUeiel. 
Rates  of  preinlum  extremely  moderate. 

No  extra  charge  for  going  to  or  firom  or  residing  at  (in  time  of  peace)  Canada,  Nova  Scotia,  New 
Branswick,  Anstralasia,  Bermuda,  Madeira,  Cape  of  Good  Hope,  and  Prince  Edward's  Island. 
A  liberal  commission  allowed  to  Agents. 
Praspeetases  with  Tables  and  fallest  information  may  be  had  at  the  Company's  offieee. 

Age    20 £1  10    9  I  Age    iO....«£S  IS    6 

„      SO £1  19    6   I     „      50......£3  18    6 

Applications  for  country  agencies  requested. 
EDWARD  BAYLIS,  Resident  Manager  and  Actuary. 

Offices,  7C,  Cheapside,  London. 

Hodgson's  Patent  Parabolic  Propeller* 

THB  SCREW  SUPERSEDED. 

IN  RESPECTFULLY  inviting  the  attention  of  the  Shipping  Interest  (o  the  above  Original  Invention* 
THE  PARABOLIC  SUB-MARINE  PROPELLER  COMPANY  do  so  In  the  most  perfeet  eonfidence 
of  its  great  ulility  and  importance  in  Steam  Navigation  whether  used  aa  a  Pcineipal  or  AaxUluy  power. 

The  principle  of  this  Invention  is  based  !n  the  well-kown  properties  of  the  Parabola,  and  it  has  been 
the  object  of  the  Inventor  to  prove  that  those  properties  were  as  available  iu  Hydrodynamics  as  in  Catop- 
trics, and  which  has  been  verified  to  the  ruUest  extent,  by  experience,  both  at  Sea  and  in  the  Rifer,  at 
home  and  abroad.  The  advantages  derivable,  from  its  principle  of  construction,  arise  chiefly  from  the 
resistance  of  ihe  fluid  in  the  direct  plane  of  the  vessel's  courae.  The  water  is  grasped  and  a  cylinder  of 
fluid  Is  operated  upon  In  the  same  manner  as  a  cylinder  of  light  is  reflected  Arom  a  parabolic  refledar ; 
and  thus,  by  an  oblique  impingement  creating  a  direct  resistance,  realising  the  principle  of  the* com- 
mon paddle  sub-merged,  combined  with  the  Screw;  but  without  any  of  the  drawbacks  attendant  to  either* 
for  so  soon  as  the  fluid  has  performed  its  functions  the  propeller  proceeds,  continually  laying  hold  of  fresh 
water,  and  which  can  never  by  any  possibility,  so  long  as  cause  and  effect  eontinue  to  act,  again  c««ne  in 
contact  with  it.  Another  great  advantage  arises  from  the  ea«e  to  the  vessel  and  the  machinery  connceted 
with  the  propeller,  shaft,  and  stern-post,  during  the  operation  of  the  propeller,  so  easy,  that  no 
vibration  is  perceptible,  thus  ensuring  a  greater  durability  and  safety  to  both;  whereas,  when  the  icraw 
it  in  operation  the  vibration  is  so  great  as  materially  to  aflect  both  vessel  and  machinery  advenely. 
This  advantage  alone  would  be  sufficient  to  stamp  the  great  superiority  of  itd  value  aa  a  propdicr, 
and  was  a  reason  assigned  by  his  Excellency  the  Minister  of  Marine  at  the  Hague,  for  its  adoption 
in  his  Netherlands  Majesty's  Navy,  fiut  the  following  testimonials,  to  its  practical  results,  fully  eetaJdlrii 
its  merits,  without  further  illustration  :— 

Report  of  the  Dutch  Commisnoneri : 

"  In  pursuance  of  the  order  of  his  Excellency,  the  Minister  of  the  Navy,  sundry  experimental  trips 
were  made  with  his  Majesty's  steam-ship  Samarang,  in  presence  of  the  undersigned  parties.who  were  united 
in  a  Commission  for  that  object,  in  order  to  compare  several  different  submerged  propellers. 

**  Of  the  said  exi;>erimental  trips  which  were  m»de  in  smooth  water,  and  at  the  same  draught,  between 
Rotterdam  and  the  Brill,  the  Commission  has  drawn  up  the  following  results,  In  which  the  statemeDis 
express  the  averages  of  the  observations— 

"  Experimental  trip  on  iheWik  HovewUter^  with  a  fimr-btaded  sertv : 
"  The  distance  was  7*43  Oerman  miles  per  watch  (or  knots  per  hour,)  at  SG£  double  piston  strokes  per 
minute,  under  a  steam  pressure  in  the  boiler  of  5|  Eng.  lbs.  per  sqnaro  Eag.  inch.    The  barometer  |       ' 
of  the  condenser  indicated  26^i  Eng.  inches,  while  the  atmospheric  barometer  stood  at  I9|. 
*'  A  light  top-gallant  breese  from  8.  S*  W. 
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"  Etptrimental  Mp  on  iks  18M  Ifooember,  with  Oe  JParmboHe  FrojuUtr  <^  Mr,  Soignn, 
"Bate,  r*77  knotof  87|  piftoit  itrokai;  itoam,  about 6 lbs.    CkmdeiiMr  bmoMter,  £6^  lachM.    At- 
BMN9h«rfe  barometor,  29^    tflnd  N.  N.  W.,  blowing  a  light  top-gallut  bnaao  to  »  neftd  topsail  breeze. 
Squallj  weatber. 

"  JgjysfiaMwtoi  IH!p  »«  M«  16M  JITomimW,  wtiA  a  two-tladtd  tenw^  IA«  tfotirM  Had  ^tnir$  Hm  of 
itkioh  it  ih9  $am§  at  ikt  f&ur-bladtd  one. 

Rate,  f '48 knots;  4i|  donble  strokes;  steam  ptessore  in  tba  boiler,  S^^Ibs.    Bamnetar  of  eondenser 
'*  Inehea*    The  atmosphexle  barometer,  89|»    Wind  N.  V,  W.,  from  a  variable  topjaUant  breeie  to  a 


85|iii 
eaun. 


"  Rotterdam,  the  tOtll  Norembet,  IMf. 

(Signed)    "  The  Naval  Uevtenants, 
"  J,  Wax«amBA0H. 
"  J.  L.  TAX  FiABKirsvaTn. 
"  D.  L.  WoLvsov* 
('  The  Engineer  in  the  Steam-boat  Serrice, 

"  D.  VAH  Daw  Bosch." 
"  la  conseqnence  of  the  abtfve  Report  the  Screw  was  superseded  by  the  Pai'&botlc   Propeller  on  hfs 
Netherlands  Majesty's  ship,  Samarang,  in  the  month  of  Kotembet,  1847{  with  which  the  Teesel  ptoeeeded 
to  sea,  to  Join  the  Dutch  iqnadron  at  Batayia." 

jSrlNi^  qf  Mhmin  iakm  Ofi  Board  the  Lady  Btle,  on  tt  Yi^^tfnm  London 
toBMtftui.andhaekt^ 

1849,  April  21st.,  Loi(.  5|  knots -^Engines  £8  Reyolutlons— Ratio  of  Wheels  8 ;  I 
Ditto  Screw    90  „  . 

Compatatire  Results       Parabolic.  Serew. 

Revolutions  of  Propeller  76  permin.  <u«...m. 90  permin. 

Pitch  of       „  8*5  feet  .......M  8-78  fbet. 

Speed  of       „         6'i87  knots   ....^... ......  7*766  knots. 

Ditto  of  Ships    .    8-500    „         ...............  6000      „ 

Slip  of  Propeller    .    .      0*787    „        m«.m....m...  1*766     „  or  12|  per  cent. 
Being,  10  per  cent,  less  than  the  Screw 
April  2Snd.    Left  Dartmouth  Harbour  4h  40*  l.v. 

Abreast  the  Eddystone.  81  miles,  lO'O  a.m.,  light  breeae  a-head. 

Noon,  Log.  6  knota^Bngines  80  ReTolutions.    Ratio  of  Wheels  2'22  : 1. 
Ditto  Screw     48  „ 

Parabolic.  Screw. 

Reyolations  of  Propeller  79'92  permin um  99*9  permin. 

Speed  of       „  6*70  knots 8-62  knots. 

Ditto  of  Ship  6-00     „ 6-00    „ 

Slip  of  Propeller  0*70     |»  .^ .«•... .*•...  2*02  or  81  per  cent. 

Being  20  per  cent,  less  than  the  Screw. 

The  data  for  the  Screws  are  as  stated  by  the  Captain  of  the  vessel. 

Maff  5tk.—2]A.n.,  Log  6  knots;  Engines,  25  revolutions ;  Ratio  of  ¥rheels,  3 : 1.    Calm  and  moderate 
swell. 

Speed  of  Propeller    6-287  knots, 

Ditto  of  Ship 6-000     ft 

Slip  of  Propeller...    0-287     „    or  8  per  cent  nearly. 
Ma^  17M.— At  Long  Reach: 

Engines,  ^{7  revolutions ;  Speed  of  Propeller,  6-88  knots. 
^      Ist  knot    12'  10^a4-984  knots  per  hour. 
2nd  ditto      7  40  b  7-832       „         „ 

2)  12-766 

6-388  knots  per  houTi 
and  the  wind  a  point  or  two  on  the  bow  the  llrst  knot,  blowing  hard. 

llie  following  Testimonial  to  the  perfbrmance  of  the  Propeller  at  Long  Reach  wilt  sufficiently  verify  all 
Ita  perfbrmances  at  sea  :— 

(Copy.)  8,  Torksquare,  Stepney, 

''  tAihMaf,\m. 

SZJB, 

I  have  great  pleasure  in  certifying  the  correctness  of  your  Report  on  the  Speed  of  the 
M^adff  SdUt  when  tried  on  the  17th  inst.  at  the  Admiralty  Knot  in  Long  Resoh.  The  speed  against  tide 
being  at  the  rate  of  4-934  knots  per  hour,  and  with  tide  7-826  knots,  being  a  mean  speed  of  6-378  knots 
pOT  hour,  with  an  average  speed  of  propeller  amounting  to  6 '88  knots— thus  showing  8  slip  of  only  7  per 
oant. 

The  form  of  the  vessel  being  taken  into  conslderatioi^  fenders  this  result  quite  uneqoalled,  the  vessel 
iMtDgto  nowise  adapted  for  an  easy  development  of  speed.  X  am,  Sir,  yours  truly, 

'  *^  *^       (Signed)  JOHN  DUDGEON. 

Inspector  of  Marine  Machinery. 
To  Mr.  Hodgson. 
ApplieatioDs  fbr  Licenses,  which  will  be  granted  during  the  present  year  at  a  redneed  oharge,  to  be 
aoade  to  the  ParaboDc  Sub-marine  PropeUer  Company.    Address,  Mr.  C&axx,  SoUcitor,  6,  Sife-laae, 
Bueklersbury,  where  Itili  particulars  m^  be  seen  and  References  obtained. 
June  7, 1849. 
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To  IttTeiitors  aad  Patentees. 

MESSRS.  ROBERTSON  8s  CO., 

VATBHT  lOUCITOKB, 

(Of  vhlch  Arm  Mr.  J.  C.  ROBERTSON,  the 
EsiTOA  of  the  MscHAVxcf'  Maoazxvb  from  iti 
commencement  in  1828,  is  principal  partner,) 
undertake 

The  proeuration  of  Patente 
For  England,  Seotland,  Ireland,  and  all  Foreign 
Countries,  and  the  traneaotlon  generally  of  all  buii- 
nesB  relating  to  Patswts. 

Spedfieattona  Drawn  or  Beriaed. 

DIS0LAIMBB8,  AND  MBMOmANDUMS  OF 
ALXaaATION    PaXPABBD    AND    SNROLLBD. 

OaToats  Entered  and  Oppoitetiona 
,    Oonducted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searehei  made  for  Patents,  and  Copies  or 

Abttracta  Supplied. 

AdTlce  on  Oaaea  aubmittedj  4kc.  *e. 

MassKf .  ROBERTSON  &  CO. 
POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OF  PATENTS  EXTANT, 

Commencing  i.n.  1617  (15  Jamea  I.),  and  regularly 

continued  down  to  the  present  time. 

INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per* 
sonallyor  by  letter. 

AdTsatases  of  Registering  De- 
signs for  Arttdes  of  UtUi^, 

Undw  M«  New  Design*  Joi,  6  and  7  VU,  e.  66, 

Protection  for  the  whole  of  the  three  Kingdoms  ' 
by  one  Act  of  Registration . 

Protection  for  a  term  of  three  years. 
Protection  at  a  moderate  expense  (from  IS/,  to  SO/. ) 

Protection  immediate,  (may  be  obtained  in  most 
eases  within  a  couple  of  days.) 

Power  of  granting  licenses  for  any  of  the  three 
Kingdoms,  or  any  of  the  cities,  towns,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  number 
of  persons. 

Summary  remedy  for  Infiringements. 

For  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Meehanietf  Magaaine, 
Ko.  1047,  price  M.;  and  for  Lists  of  Articles  i«- 
gistered  under  the  New  Act,  see  the  subsequent 
Monthly  Parts. 

Specifications  and  Drawings,  according  to  the 
ProTisions  of  the  Act,  prepared,  and  Registrations 
effected  without  requiring  the  personal  attendance 
of  parties  in  London,  by  Messrs.  ROBERTSON  and 
Co.,  Patent  and  Designs  Registration  AgenU,  IM. 
Fleet-street.  «»       i      » 

Ornamental  Designs  also  registered  under  the 
5  and  6  Vic.  c.  100. 


To  Engineers  and  Boiler 
Makers. 

mHE  BIRMINGHAM  PATENT  IRON  TUBE 
-L  COMPANY  Manufl»ture  Patent  Lap  Welded 
Tjiltm,  under  Mr.  Richard  Prosser's  Patent,  for 
If  ^rine,  Locomotive  and  all  Tubular  Boilers.  Also 
Tubes  for  Gas,  Steam,  and  other  purposes.  All 
sorts  of  Iron  Ou  Fittings.  Works,  Smethwloh, 
near  Birmingham,  London  Warehouse,  08,  Upper 
TliameS'Street. 


NOTICES  TO  aOBBBSPONJiENTS. 

Mr.  Davitt^t  MUr  ia  r^ulaUon  o/  "2."  i 
««  iooOaU  for  insertion  $hi»  week.  It  ekaU 
in  our  netL ' 


P.  I.  A.— IVevioits  pubUegihm  <^  i 
invalkUUet  a  patent  under  all  ttrrmmtlmnem;  bmt  ^ 
it  eon  be  shown  to  the  eaHefaetion  of  the  Prte^ 
CouncU  that,  at  the  time  of  taking  out  a  patent  fie 
an  old  or  known  ImoentUm,  the  iu»  inumtor  mae 
not  aware  of  the  preeion*  pnhlieation,  amd  that  the 
invention  was  not  then  in  general  use,  tkep  wtU 
grant  a  eot^hrmatlam  eS  the  patamL 

A  Subsoriber  at  Hull.— TAs  famU  Uee  eeitk  Ue 
bookseller  or  newewan.  No  additiouai  ekarge  * 
oMde  for  the  Suppleauntarg  Ntmbtv    la    each 


CONTENTS  OF  THIS  NUMBER. 

Description  of  Mr.  Mansfield's  Benaole  Gaa  or 
A)r-flght  Apparatus— («^<*  engraoing)   ^^  09 

A  Modem  Antique.— Browne,  aliae  QngerfM, 
Safety  Window-cleaner  and  Fire-escape.  Ay 
Mr.  Baddeley  m ,„•,•„ ••••■■••««••••«  SSI 

Note  on  Lane  and  Idler's  SpedflcaCion.  Bty 
the  Same  ,^„„»,^^^^^„.,^^„.,„^,^^  SSI 

The  Bddystone  UghthousCd  ■Smeawm'S  own 
Account  of  the  Principle  of  its  Construction,  S9 

On  the  Symbols  of  Algebra,  and  on  the  Theory 
of  Tessarines.  By  James  Cockle,  Eaq., 
M.A.,  Barxister-at-Law  ^„„„^^.„,^^^  t9t 

On  Conjugate  Factors.  By  Profesaor  Youngs  SS4 

On  the  Loss  Sustained  by  Blowing,  in  Staam 
Vessels.    By  Mr.  Wm.  Seweil,  U.S.N.....^.«  SSI 

On  the  Design  of  a  Marine  LooomoUye  and 
Rotary  Motion  in  Air.— Mr.  De  La  Hayv  im 
Reply  to  Mr.  MacOregor  and  Mr.  Mi^  ...^  SSI 

Staite^s  Electxie  Light— The  Recent  Experi- 
ments     ....M...  ...... ..•.MMtM.......«.....M....»«.     SSt 

Suggestions  for  the  Formation  of  more  Comet 
Meteorologiaia  Tables.   By  Dr.  Bi«ot  .^..^  U9 

The  American  Law  of  Patenu  as  it  Regards 
Foreigners.— Proposed  Amendment.......^  ^  S41 

Candle  Wicks ...^ ..............  ...^.^...^^  Ml 

Davies's  Rotaiy  Engine— Reply  to  "A.  Z.**  By 
Wm.  Dredge,  Esq.,  C.E......^^..^.^^^.^  S4S 

Spedflcations  of  English  PatenU  Enralied 
during  the  Week  :— 

Porter— Fireproof  Floors  .«..••••« m«.«  Mi 

CoUins— Disinfecting  Agent  ,^^„ MS 

Duley— Sto?es   ......^.^ .^.^.^.^  MS 

Drayton— Silveiing  ..•.m......,.,..^.^—  MJ 

Bum— Roller  Gin  .......m...m.m.^.—^  MS 

Armstrong— Water  Ooeets  ...^^....^  HS 

Hastings— Hydraulic  Engineo.^.^.....  HM 

BakeweU— Electro-Tekgraphy  ....^^  M« 

Davies^Steam  Engines  .m....m«m.m.».,  MS 

Young— Wtaiding,  Balling,  &c..  Yam.  Mf 
Armstrong— Steam  Engines  .•.m.«..m  SM 

Recent  American  Patents  — 

Dillon— Hydraulic  Rams......^^...^  Hf 

Yedder  and  Vine— Pumps  .^.^...•«.  Stf 
Barker— Furnaces  .........^^....^...m  Ml 

Welsh— Window  Fasteners......^.....  SM 

Adams— Lesd  Pipe  Machiaeiy  ..^..^  »«l 
Smith— Propelling  Vessela  ».^^.....  >4I 

Wallaoe-Spoons.^...^....^.^^.^.^..  S4f 

Weekly  List  of  New  English  Patents  ^^„  .«  H0 

Weekly  List  of  New  Articleo  of  UtUity  Regb- 

Advertisemcnts  ,„,„^,„^.»,,-,„^m,^^^mm  U9 


LONDON:  Edited,  Printed,  and  Published,  If 
Joseph  Clinton  Robertson,  of  No.  116,  fleet- 
street,  in  the  city  of  London,  and  19b,  New- 
street,  Blrmingham.-«oU  by  A.  and  W.  CMr 
nani.  Rue  Vivlenne,  Paris ;  Mashin  and  Co.,  Dw* 
Unj  W.  C.  Campbell  and  Co.,  Hamburgh. 


xMUSEUM,  REGISTER,  JOURNAL,  AND  GA^ZETTE. 


No.  1349.] 


SATURDAY,  JUNE  16,  1849.     [Price  Zd.,  Stamped,  Ad, 

Edited  bj  J.  C.  Robert*on,  166,  Fleet*itrect. 


MESSRS.  LAMB  AND  SUMMERS'S  PATENT  IMPROVEMENTS  IN 
STEAM  ENGINES,  BOILERS,  AND  AUXILIARY  PUMPS. 


CO 


C4 


VOL.   L. 


B  H 


554 


MBSgmS.  hhUB  AND   SUMMBRS'S   PATBNT  XMPEOVBICBNTS   IK 
AND   AUXILIAEY  PUMPfi. 


BTSAM-ENeiKBS,  BOXLBBS, 


[Patent  Ostod  DM«mb«r  9, 18M. 

I.  SUam  Engines.  —  The  improve* 
mentt  described  by  Meters.  Lamb  and 
Summers,  under  this  hesd,  consist,  of 
certob  impfoved  hiodes  <A  workitig  the 
air  pump  of  air  pbfnps.  Aeoofdtag  to  mie 
plan,  which  is  exemplified  in  fig.  1  (a 
side  elevation),  as  umlied  to  a  pair  of 
engines  of  the  double-side- rod  engine 
class,  the  pumps  are  worked  by  means 
of  an  eccentric  fixed  on  the  intermediate 
shaft 

A  A  are  the  air  pamps ;  a,  the  eccentric 
which  oommimicatM  motion  by  the  rod,  h^ 
to  the  beam  or  lever,  c,  which  last  is  con- 
nected by  the  links,  dd,  to  the  cross-head, 
e,  of  the  pumps. 

Another  mode  of  working  two  air 
pumps  by  means  of  eccentrics  is  shown 
in  fig.  a. 

The  sir  pomps  are  here  placed  at  an 
angle  to  each  other,  and  two  eccentrics. 
a  a,  are  connected  directly  by  tneans  of 
the  rods,  5  6,  to  the  air-pump  rods,  ee. 
The  same  ftgure  (2)  also  ahows  that  one 
eccentric  may  be  osed  to  work  two  air 
pampi  directly,  by  attaching  two  rods  to 
an  eccentric  strap,  as  shown  in  dotted  lines 
at  d;  the  rod  having  a  joint  at  s,  where  it 
is  connected  to  the  eccentric  strap. 

The  patentee  adds,  on  this  head,  the 
following  remarks : — 

Air  pumps  may  also  be  worked  by  eccen- 
trics in  other  positions  than  those  repre- 
sented in  the  figures ;  as,  for  example,  they 
may  be  placed  immediately  under  the  shaft 
and  worked  either  by  one  or  by  two  eccen- 
trics, as  may  be  considered  most  convenient. 
The  novelty  6f  this  part  of  our  invention 
consists  in  the  employment  of  eccentrics, 
in  whatever  position  they  may  be  placed,  or 
however  connected  to  the  taain  aha/t.  And 
although  we  have  only  shown  the  eccentric 
or  eccentrics  as  applied  to  double  side-rod 
engines,  we  do  not  lifaiit  our  application  of 
them  to  that  particiUar  class  of  engines,  be- 
cause an  ecosntric  or  eccentrics  may  be  Used 
for  working  the  air  pump  or  air  pumps  of 
oscillating  engines,  as  well  as  other  en^es 
of  the  direct  acting  description. 

In  double  side-rod  en|[ines,  we  prefer 
working  the  air  pump  or  air  pumps  of  each 
engine  by  attaching  their  rods,  h  5,  directly  to 
the  cylinder  cross-head,  a,  as  shown  in  fig.  3 
(an  elevation),  and  fig.  4  (a  plan)  .  .  the 
air  pump  bucketa  moving  through  the  same 
space  ss  the  piston  of  the  steam  cylinder  .  . 
In  double  aide- rod  engines  of  that  descrip- 
tion in  which  the  side  rods  are  guided  by 


tpMlflaaUoa  anrslM  Juaa  9, 1S49.} 

Slides  affixed  to  the  sides  of  the  cylinders, 
tke  requisite  motion  for  working  an  air 
pump  may  be  obtained  from  studs  or  pins 
atiached  lo  «ie  k>««r  ends  of  the  side  rods. 
•  «  Or^ilMMiaor  th#ICtitorpinsbdng 
attached  to  the  side  rods,  they  may  be  con- 
nected to  the  cross-tail  side  rods. 

CXeiMS.—JRtrsl.  We  claim  the  employment 
of  eooentrics  affixed  to  or  connected  vith  the 
shafts  of  steam  engines  for  working  the  air 
inmp  or  pvBsps,  as  before  exemplified  and 


6eeamU  We  claim  the  employment  in  all 
suth  steam  engines  ss  have  but  one  pisfedo 
rod  to  esch  cylinder,  snd  the  crank  con- 
necting rod  placed  below  the  crank  shaft,  of 
the  mode  of  working  the  air  pnmpa  by 
attaching  their  rods  direcdy  to  the  cylinder 
orosshead,  before  exemplifieid  and  described. 

Third.  We  claim  the  employment  in 
double-side  rod  engines,  of  the  dsecription 
in  which  the  side  rods  are  guided  by  alides 
afilixed  to  the  sides  of  the  cylinders,  of  the 
mode  of  working  the  air  pumps  by  means  of 
motion  derived  from  studs  or  pins  attadied 
to  the  lower  ends  of  the  side  rods,  or  to  the 
cross  tail  side  rods,^,as  before  exemplified  { 
and  described* 

II.  Steam  Boilers. — The  Improve- 
ments of  Messrs.  Lamb  and  Snmineri 
have  relation  solely  to  tubular  boilers, 
tmd  consist  in  employing  tubes  or  floes 
of  such  form  or  forms,  and  so  conttrucied, 
placed,  and  arranged,  that  a  larger  amount  < 
of  permanently  efficient  heating  surface 
can  be  put  into  a  given  space  than  is 
practicaole  with  tubes  of  the  ordinary 
circular  form«  and  readier  access  can  be 
obtoined  to  all  those  parts  of  the  boiler 
which  are  liable  to  become  choked  up 
with  soot,  scale,  or  deposit,  in  order  to 
the  cleansing  thereof,  as  also  to  the  fas- 
tenings of  the  tubes  or  flues  when  those 
are  required  to  be  repaired  or  replaced. 

The  following  is  the  description  of 
Ihepe  imph>vements :— * 

We  make  the  tubes  or  floes  flat- sided 
(instead  of  circnlaf,  as  vanal),  and  euustraet 
them  in  one  or  other  of  the  modes  repre- 
sented in  the  sectioiial  views,  fig.  I*,  fig.  2*, 
llid  fig.  %\  In  fig.  1*,  the  flues  are  ooostrucied 
of  two  sheets  of  iron,  having  each  a  straight 
and  a  curved  side,  and  connected  by  the 
curved  side  of  one  sheet  overlapping  the 
straight  aide  of  the  other  (or  eiee  eersd),  and 
being  there  firmly  riveted  together.  In  fig.  S*, 
the  two  sheets  are  each  curved  on  both  aides. 
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and  ov^erlap  and  are  riveted  together.  In 
fig.  3',  tiro  sheets  are  used  of  the  same  form 
as  those  employed  in  fig.  l** ;  bat,  instead 
of  being  lap-riveted  togeiher,  they  are 
joined  by  welding  or  brazing. 

The  fines  may  be  stayed  in  the  inside  in 
any  of  the  modes  represented  in  fig.  2',  and 
indicated  by  the  letters  k,  f,  m.  In  the 
mode  k,  holes  are  drilled  through  both  sides 
of  each  flue,  and  a  thimble  or  ferrule  in- 
aerted,  and  a  rivet  passed  through  the  thim- 
ble and  through  the  aides  of  the  flue.  In  /, 
the  flues  are  stayed  by  passing  a  screwed 
stay  through  both  sides  of  the  flue,  the  ends 
being  afterwards  burred  up  against  the  sides 
of  the  flue.  In  m,  the  flues  are  riveted  by 
a  stud  or  pin  to  one  side  of  the  flue  only, 
the  other  or  outer  end  of  the  stud  or  pin 
resting  against  the  opposite  side  of  the  flue. 
The  flues  are  placed  horizontally  in  the 
space  between  the  back  up-take  or  chamber 
at  the  end  of  the  furnace  and  the  smoke-box 
which  leads  into  the  chimney;  spaces  of 
sufllcient  width  (say  from  two  to  three 
inches)  being  left  between  them,  to  allow  of 
an  ascending  as  well  as  descending  current 
in  each  water  space  ;  and  they  are  secured 
at  both  ends  to  plates  common  to  the  whole 
series  of  flues  by  means  of  angle  iroi^,  in 
the  manner  shown  in  fig.  if,  in  which  J 
represents  one  of  the  plates,  and  1 1  the  angle 
irons ;  or  by  any  other  suitable  means. 

Fig.  5'  is  partly  an  end  elevation  and 
partly  a  section  of  a  boiler  conitruoted 
according  to  these  improvements.  The 
finely  c  c,  are  placed  above  or  over  the  f ar- 
naceSt  a,  a,'  a,  a;  6  is  one  of  the  smoke-box 
doors,  the  adjoining  one  being  removed  to 
show  the  flues,  ce;  dd  are  sections  of  the 
flnes ;  e  is  part  of  the  chimney  up-take. 

Fig.  fi**  is  a  longitudinal  section  of  a 
boiler  through  one  of  the  furnaces,  showing 
more  clearly  the  back  up-take  or  chamber 
/,  one  of  the  flnes  <f,  the  smoke- box  g,  and 
the  chimney  up-take  e. 

Fig.  7'  is  a  plan  of  a  boiler,  with  the  top 
and  part  of  the  fines  removed,  in  order  to 
show  the  tops  of  the  fines,  the  water  spaces, 
the  top  of  one  of  the  furnaces,  and  the  fur- 
nace bars,  h. 

Fig.  8«  is  partly  a  section  and  partly  an 
end  elevation  of  a  boiler  also  constructed  ac- 
cording to  these  improvements,  but  in  which 
the  parts  are  arranged  somewhat  differently 
from  the  preceding.  The  fines  in  this  boiler 
are  placed  between  the  furnaces,  a  a.  One 
of  the  smoke- box  doors  in  the  end  elevation 
is  removed,  in  order  to  show  the  fines,  e  r, 
leading  to  the  smoke-box;  dd,  are  sections 
of  the  fines;  e  is  part  o  the  chimney  up- 
talte. 

Messrs,  Lamb  and  Summers  propose 


further  to  prevent  the  great  radiation  of 
heat  which  takes  place  from  the  smoke- 
box  doors  of  steam  boilers,  and  which  is 
productive  of  so  much  suffering  to  engi- 
neers and  stokers,  especially  in  hot 
climates,  by  making  the  doors  with  hol- 
low spaces  inside  of  them,  through  which 
cold  water  is  kept  constantly  flowing. 

CUtimt.  ^Pburih.  We  claim  the  combised 
employment  in  steam  boilers  of  flaea  hsfiDg 
flat  sides,  with  internal  sUys,  water  sptoei 
between  them  of  sufficient  width  to  allev  of 
a  descending  as  well  as  ascending  comat  ia 
each  water  space,  and  smoke-box  doon 
admitting  of  direct  acceaa  to  theflaes,Bli  u 
before  exemplified  and  described. 

FVih,  We  claim  the  construction  of  tiis 
smoke- box  doors  of  steam  boilers  with  vster 
spaces  therein,  for  lowering  the  temperatare 
of  the  adjoining  engine-room,  howerer  then 
spaces  may  be  supplied  with  water,  or 
however  the  water,  as  it  becomes  bested, 
may  be  discharged  therefrom. 

III.  Atixiliary  Pumps.'-'The  pumps 
referred  to  are  those  ordinarily  used  on 
board  of  steam  vessels  for  feeding  the 
boilers,  and  occasionally  for  washing  the 
decks  and  pumping  out  bike  water. 
The  improvement  of  Messrs.  Lamb  snd 
Summers  consists  in 

An  improved  arrangement  and  adapta- 
tion of  these  pumps,  or  of  certain  of  the 
parts  thereof,  and  also  unimproved  mode  of 
giving  motion  to  the  same,  whether  they  are 
worked  by  steam  or  manual  power.  The 
pump  or  pumps  are  worked  by  an  ecoenUie 
oreccentricB,  or  crank  or  cranlu ;  and  both  the 
pump  or  pumps,  and  the  eccentric  or  ecceo- 
tries,  or  crank  or  cranks,  as  well  as  patt  of 
the  eccentric  or  crank  shaft,  are  enclosed  ia 
a  box  or  casing,  which  serves  at  the  lame 
time  as  an  air  vessel  for  the  pumps.  Kf* 
1*  is  a  vertical  section  of  a  pump  constructed 
on  this  plan,  on  a  line  with  the  eccentric 
shaft.  Fig.  2*  is  a  section  transversa  to  tiM 
shafts.  Fig.  3*  is  a  plan,  with  the  top  of  the 
casing  or  box  removed ;  and  fig.  4*  a  section 
on  the  line  A  B  in  fig.  2*.  «  is  the  eccen- 
tric shaft ;  bb  RTG  the  eccentrics ;  e c  are 
rods  to  connect  the  eccentrics  to  the  paap 
buckets,  d;  ee  are  the  bottom  daclu  « 
valves ;  /  is  a  chamber  with  an  opening,  f, 
to  which  the  saction  pipe  is  to  be  connected; 
h  is  the  aperture  of  discharge,  to  which  lh« 
discharge  pipe  is  to  be  connected;  i  I*  » 
door,  which  may  be  taken  off  at  any  time  to 
get  at  the  bottom  clacks  or  valfea ;  jj  "^ 
stuffing  boxes,  with  glands  to  keep  air  tight 
the  aperture  in  the  casing  or  box  through 
which  the  eccentric  shaft  passes. 

Ciaim  Sfxih.  We  claim  the  working  of  the 
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Fig.  1». 


Fig.  2». 


^  o        o 
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auxiliary  pnmpg  used  in  steam  Teaseli  for 
filling  aad  feeding  the  boileri,  aad  other 
purposes,  by  means  of  eccentrics  or  cranks, 
and  the  placing  of  the  pamps  and  eccentrics, 


and  part  of  the  eccentric  or  crank  shaft 
within  a  box  or  casing,  which  senres  at  the 
stme  time  as  the  air  ressel  for  the  pumps, 
as  before  described. 


KKCB88ITT  OF   A   8BRIE8   OP  BZPBRTMBIITS  TO  ASCBBTAIN  THB   BB8T  MBAN8   OF 
INCBBA8IMO  THB   DUBABILITT  OF   TIMBBR. 


The  particulars  on  which  the  dura- 
bility  of  timber  depends  have  not  yet 
been  ascertained,  so  that  all  the  season- 
ing processes  that  have  hitherto  been 
employed  may  be  considered  as  empiri- 
cal rather  than  as  grounded  on  scientific 
princinles.  Chemical  a^nts,  such  as 
the  sulphates  of  copper,  iron,  and  alu- 
mina, tne  smoke  of  wood,  and  pyrolig- 
neous  acid,  have  been  long  generally 
known  to  act  as  preservatives  of  wood,  and 
corrosive  sublimate  had  been  employed 
about  the  year  1790  by  Dr.  George 
Fordyce  for  the  double  purpose  of  pre- 
servation of  wood,  and  for  the  destruc- 


tion of  insects  in  it ;  but  whether  those 
preservatives  act  mechanically,  by  filling 
up  the  pores  of  wood,  to  the  exclusion 
of  air  and  moi8ture--or  whether  chemi- 
cally, by  the  destruction  or  alteration  of 
fermenuble  matters  remaining  in  the 
tree,  there  are  no  data  to  indicate.  Sir 
Samuel  Bentham,  therefore,  at  the  first 
institution  of  th^  office  of  Inspector 
General  of  Naval  Works,  in  the  year 
1796,  noted  amongst  the  first  experi- 
ments to  be  entered  on,  those  which 
would  ascertain  this  point.  It  happened, 
however,  a  few  months  afterwards,  that 
a  chemist  being  no  longer  retained  in  the 
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office,  the  experiments  were  not  made 
by  him,  and  the  General  himself  at- 
tempted to  carry  them  on,  but  was 
repeatedly  called  away  from  the  pursuit 
of  them,  nor  have  any  such  been  made 
to  the  present  day — ^yet  it  is  of  great  im* 
portance  to  ascertain  this  point 

What  is  called  the  water-seasoning  of 
wood  appears  to  be  in  support  of  the 
theory  that  the  duration  of  timber  de- 
pends on  the  destruction,  or  the  getting 
rid  of  fermentable  matters  remaining 
among  the  fibres  of  the  wood,  those 
matters  being  soluble  in  water.  Many 
facts  prove  that  when  timber  has  been 
allowed  to  remain  iong  under  water,  the 
woody  fibre  itself  is  deteriorated;  but 
should  it  appear  that  by  immersion  in 
water  for  a  shorf  time,  the  prejudicial 
matters  might  be  washed  out,  this  mode 
of  getting  rid  of  them  might  be  had 
recourse  to  without  injury  to  the  timber, 
since  as  soon  as  taken  out  of  the  water 
it  might  be  exposed  to  the  dessicating 
process  now  coming  so  generaUy  into 
use. 

The  greater  durability,  as  is  yerr 
generally  belieyed,  of  winter-felled  oak 
over  that  felled  in  spring,  seems  to 
indicate  that  unassimilated  juices  of  the 
tree  tend  to  conruption  of  the  wood  after 
it  is  felled ;  it  is  known  that  timber  left 
long  to  season  in  the  9ap  is  very  durable, 
but  not  equally  so  when  deprived  of  the 
sap ;  but  whether  those  prejudicial  juices 
be  decomposed  by  long  seasoning,  or  by 
dessication,  or  whether  only  dried  up,  is 
another  point  not  jet  ascertained. 

A  farther  extensive  series  of  experi- 
ments which  Sir  Samuel  bad  in  view, 
and  in  process  of  trial,  was  to  ascertain 
the  comparcUive  advantages  of  different 
chemical  agents,  taking  into  account 
economy  no  less  than  efficiency.  Ex- 
perience seemed  to  indicate  that  sulphate 
of  iron  was  as  efficacious  as  either  that 
of  copper  or  alumina,  or  of  corrosive 
sublimate,  and  much  less  costly  than 
these  latter  agents.  It  is  believed  that 
Dr.  G.  Fordyce  was  the  first  who  em- 
ployed sulphate  of  iron  to  prevent  dry- 
rot,  and  to  arrest  its  progress ;  he  found 
it  perfectly  efficacious,  using  a  saturated 
solution  of  it  in  boiling  water;  but  it 
has  for  eome  purposes  the  disadvantage 
of  giving  a  yellowish  stain  to  the  tim- 
ber— it  was  on  this  account  that  he  used 
corrosive  sublimate  in  the  ease  where  it 
was  desirable  to  preserve  whiteness  of 
the  wood. 


An  exhaustive  set  of  eomparative  ex- 
periments on  the  means  of  rendering 
timber  durable,  seems  well  worthy  of 
being  undertaken  by  able  chemists.— 
The  builder,  and  the  manufacturer,  and 
the  mechanic  would  be  greatly  benefited 
by  publication  of  the  results.  Calls  for 
reward,  now  for  this  process,  now  for  the 
other,  as  one  or  the  other  might  at  the 
moment  seem  the  best,  would  then  cease 
to  drain  Uie  public  purse — ^though  it  may 
be  hoped  that  the  cbepist  who  might 
make  a  conclusive  series  of  experiments 
on  the  subject  would  obtain  ample  remu- 
neration for  his  trouble  by  some  meani. 
But,  alas  I  the  application  of  science  to 
general  benefit  rarely  obtains  the  pecu- 
niary reward  so  frequently  consequent 
on  private  speculation. 

Whatever  be  the  process  that  may 
eventually  prove  the  most  efficacious,  it 
is  certain  that  the  impregnation  or  ab- 
straction should  be  complete  through  the 
whole  substance  of  the  timber,  as  indi- 
cated by  General  Bentham'a  patent  of 
24th  Jan.  1795.  One  of  the  important 
operations  specified  in  it  as  being  to  be 
performed  in  vacuo  was  the  impregna- 
tion of  wood  with  different  fluids  for  its 
preservation. 

Oils  have  not  been  advened  to  as  pre- 
servatives of  timber,  bat  there  seems 
reason  to  believe  that  its  impregnatioo 
with  them  would  be  found  usend.  Those 
durable  woods,  teak  and  greenbeart,  con- 
tain naturally  a  considerable  quantity  of 
oil ;  in  Sir  Samuel's  experiments  at 
Plymouth,  oil  was  found  to  protect 
timber  from  the  sea- worm.       M.  A.  B. 


ON  THX  TXaSAUNB  AXOBBRA. 

Sir, — In  endeavouring  to  establish  a 
Theory  of  Tessarines,  I  adhered  as  closely 
as  possible  to  the  nomenclature  and  no* 
tation  of  the  Quaternion  Theory  of  Sir 
W.  R.  Hamilton,  and  I  attempted,  by 
the  introduction  of  a  new  modular  ele- 
ment (the  tuhmoMwt)^  to  keep  in  view 
the  form  ot  modulus  employed  in  the 
discussion  of  Qoatemions.  There  ii 
however,  as  I  have  already*  intimated  to 
you,  a  true  or  characteristic  Tessarine 
modulus ;  in  other  words,  we  may  ex- 
press the  constituents,  v,  x,  y,  «,  of  a 
tessarine  /  in  terms  of  four  new  qain- 
tities  M,  p,  7,  r,  in  such  manner  that  t 
shall  take  the  form 
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and  farther,  that  the  prodvo(of  the  two 
tessariQes 

shall  be  of  the  form 

where  M^'— M  M'*  In  this  ehtracter|e- 
tic  and  peculiar  deTelopment  of  the  Tet- 
sarine  Algebra  it  is  eaaj  to  show  the 
existeQce  of  the  modular  relation  just 
gi?eQ«  For,  by  actual  multiplication,  we 
find  that  the  exprefwion 

Oi«±2v«)xO*'«±?v'«) 
is  equal  to 

which,  as  we  know,  (vide  tup.,  pp,  106, 
294,)  is  equal  to 

/*"«±2i/'«, 
and  indieates  the  true  modular  rela* 
tioo  MM'-M''.  It  rtmains  to  deter- 
mine the  form  of  /,  and  the  Taluea  of 
;/',  q",  f"  in  terms  of  p,  q^  r,  ff,  ^,  r'\ 
hut  this  I  shall  not  attempt  here. 

I  shall  be  permitted  to  snggeit  a  slight 
extension  of  a  theorem  given  by  me  in 
the  JPkilotophieal  JUagtizine  for  the  pre- 
sent month  (June).  Coneeife,  then, 
three  reetangular  nies  «,  y,  «.  Let  (a, 
6,  c)  denote  a  point  on  the  sorface  of  a 
right-angled  cone  whose  axis  is  the  axis 
of  y .  Let  («,  y,  j;)  repreaent  any  point  in 
the  Ungent  plane*  wnieh  pasees  tbrongh 
(a,  6,  e) ;  and  let  u,  «» w  be  respeetiT^y 
equal  to 

1^ -t- cy, -cs  -  «r,  and  ay  t  fo* 

We  shall  then  hare  the  relation, 
(fl,  *,c)x(x,y,  «)-(•!,»,  ir) 
provided  that  an;r  point  (a',  I/,  d)  is  re- 
presented analytically  by 

The  reader  who  may  be  desirous  of 
looking  ftvther  into  tills  part  of  the  sub- 
ject is  referred  to  p.  105  of  the  present 
▼olnme  of  this  JonrnaL  He  will  then 
see  that,  if «  and  x"  are  ieio»  x"^  will  also 
▼eniah,  pravidcd  that 

and  that,  if  y  and  y  yanlsh,  y^  will  be 
xero,  provided  that 

and  likewise  that,  when  m  and  «"  vanish, 
xf'  vaniahes  also,  if 

ys'+jy'-e. 

*  The  cquaUon  to  tbii  pUne  is  by— oc  -  exsQ. 


I  have  made  a  further  change  in  (he 
Tessarine  notation,  and  I  propose  to 
denote  the  iroaginaries  of  that  theory  by 
f ,  /,  ]^ :  these  quantities  corresponding 
respectively  to  the  quantities  a,  /3,  y  em- 
ployed at  p.  105  of  this  volume. 
I  am,  Sir,  yours,  «5o, 

Jahi^s  Cooxi^Xf 

S,  Glmieh-yard  Court,  Tamplo, 
JuQell,  1849. 


ME.  SIMS'S  STBAM  WBIBI..'^ 

IFimn  the  Annu«1  Report  for  1S48  of  the  Royal 
GornwaU  Polyteohnlc  Society.] 

Mr.  J.  SiBis.  of  Radrath,  than  dasoribad  a 
workiBf  model  of  his  new  ataaoi  or  hydran. 
lie  whe^  la  all  kinds  of  mechanism,  Mr. 
Siais  remarked,  auapUelty  and  portability 
were  desirable  objects,  as  productive  of  eco- 
nomy in  eoBitraotion,  and  diminished  lia^ 
bility  to  derangement.  He  belicTed  thai 
theae  objeets  were  more  fUly  carried  out 
in  the  model  then  exhibited,  than  had 
been  prerionsly  done ;  he  named  the  inven« 
tioD,  a  Steam  opHydranUcWheel--of  coarse, 
to  be  worked  by  steam  or  water  power.  As 
a  steam  wheel  or  rotary  engine,  it  appeared 
to  snrpasf  all  former  attempti  of  the  kind, 
aa  in  this  engine,  the  motive  power  was  in 
the  piston  and  eyiindsr  of  the  ordinary  oon« 
straction  of  Bolton  and  Watt's  engine; 
while  the  expansion  principle  of  cutting  off 
tha  steam  was  carried  to  a  greater  extent 
than  in^hoee  engines,  and  was  accomplished 
by  the  motion  of  the  piston  befaigi  ke  wonld 
say,  independent  of  the  mc«on  of  tha 
wheels,  and  almost  histantaneons.  In  the 
great  variety  of  rotary  or  steam  wheels  that 
had  hitherto  come  before  the  pnblio,  he  waa 
not  awars  that  any  of  the  inventors  had 
aratted  himself  of  the  beneilt  of  workiae 
with  the  ordinsry  cylinder  and  piston,  and 
they  had  therefore  fkiled  to  carry  out  tha 
expansion  prinolple,  and  also  to  prsrent  the 
leakage  of  steam,  at  the  extremity  of  thoea 
atten^jted  with  vanes,  '  ■  the  disc  engine  apd 
varions  others.  In  some,  packing  had  been 
attempted;  hnt  here  the  friction  was  so 
great  and  the  wear  so  rapid,  that  hitherto, 
not  one  had  sncceeded  well.  In  the  present 
model,  It  wonld  be  observed  that  in  (ha  re- 
▼olntion  of  the  wheel,  when  the  cylinder 
came  to  a  perpendimlar  position,  the  steam 
was  admitted  nodemeath  the  piston  at  the 
same  time  it  escaped  from  the  top  side, 
thereby  shifting  the  weight  to  the  top  of  the 
wheel,  and  caosiog  it  to  revoWe  by  the  pre- 
ponderance of  the  weight.  The  power  of 
the  engine  being  the  amount  of  weight  moved 
a  certain  nomber  of  feet  in  a  given  time, 

•  For  e  fill  Aeeoriptioo,  with  engravings,  of  this 
wheel,  tee  if«eS.  Jfoy.,  vol.  xlviiL,  p.  365. 
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regularity  of  motion  was  essential,  and 
might  be  accomplished  by  a  good  governor. 
The  blow  against  the  buffers  was  in  propor- 
tion to  the  extra  quantity  of  steam  admitted, 
and  was  on  the  same  principle  as  the  ordi- 
nary r^iprocating  or  pumping  engine.  As 
an  hydraulic  engine,  this  invention  was  ex- 
ceedingly well  adapted  for  situations  where 
,  a  good  height  of  water  could  be  obtained, 
but  at  the  same  time  not  in  sufficient  quan- 
tity for  the  ordinary  kind  of  water-wheel. 
The  water  could  be  conveyed  in  pipes,  when 
a  very  small  stream  could  be  made  available 
in  proportion  to  its  height  and  quantity.  It 
would  be  admitted  into  the  cylinder  in  the 
same  way  as  steam  was  admitted,  thereby 
shifting  the  weights  and  making  a  very 
effective  and  economical  water-wheel,  as 
every  pound  of  water  would  be  used.  The 
velocity  of  the  wheel  would  be  much  supe- 
rior to  that  of  the  ordinary  water-wheel, 
and  would  be  in  proportion  to  the  height 
and  consequent  pressure  and  quantity  of 
water  obtainable.  So  also  its  velocity  as  a 
steam  wheel  would  depend  on  the  pressure 
of  steam,  admitting  the  shifting  of  weights, 
however  quick  the  passing  of  the  aperture 
for  the  admission  of  the  steam.  This  engine 
was  at  present  in  its  infant  state ;  idthongh 
it  worked  well,  there  was  no  doubt,  room 
for  further  improvement ;  and,  as  its  prin- 
ciple was  good  as  regards  the  application  of 
steam,  and  water  power,  and  as  its  economy 
and  portability  were  very  conspicuovs,  Mr. 
Sime  said  it^was  his  intention  to  continue 
experiments  with  it,  and  he  hoped  at  the  next 
annual  meeting  of  this  Society,  to  be  able 
to  report  more  fully  of  its  advantages,  both 
as  a  steam  and  water  engine.  The  appli- 
cation of  this  engine  might  be  very  general, 
mud,  he  believed,  more  advantageous  than 
that  of  almost  any  other  engine,  as,  in  the 
absence  of  the  crank,  each  end  of  the  shaft 
was  at  liberty  for  any  attachment.  This 
small  amount  of  friction  in  this  engine,  con- 
sequent on  its  simplicity,  was  seen  at  once, 
as  was  also  its  smaU  amount  of  liability  to 
derangement. 


MB.   GASDNSK'B   PATENT  OI&DKB. 

[Patent  dated  December  9,  1848;  Spedflcation 
eDTOlled  June  9, 1849.] 

Mr.  Gardner's  patent  girder  is  a  strik- 
ing instance,  how  a  yery  small  matter  in 
the  way  of  invention,  may  be  productive 
of  most  important  results,  and  hov^r 
sound  therefore  the  state  policy  is,  which 
protects  the  least  amount  of*^  ingenuity 
equally  with  the  highest — the  happy 
thougQt  of  a  moment,  equally  with  the 
mature  result   of  years  of  study  and 


reflection.  The  novelty  in  this  caie 
consists  merely  in  incorporating  intos 
girder  of  cast  iron,  a  strengthening  btr 
or  bars  of  wrought  iron ;  but  mark  the 
result.  A  girder  made  of  east  iron  alone, 
and  of  mass  enough  to  sustain  a  breaking 
weight  of  4di  tons  would  require  to  be 
of  the  weight  of  15  tons  17  cwL  2qrs.; 
vvblle  one  made  of  cast  iron  and  wroagbt 
iron  combined  in  the  way  proposed  by  Mr. 
Gardner,  and  capable  ot  the  same  sus- 
taining power  (as  experiment  has  proved) 
need  weigh  only  10  tons  Idcwt.  2qn. 
22  lbs.  Here  therefore  we  have  a  saTiag 
of  5  tons,  4cwt.  221bs. — ^full  one-third  of 
the  entire  weight.  Nor,  will  the  savisg 
be  one  of  quantity  and  cost  alone,  for  the 
greater  the  strength  which  can  be  im- 
parted to  given  weights  of  metal,  the 
greater  will  be  the  distances,  which  may 
be  safely  spanned  by  the  struetures  ia 
which  they  are  employed. 

Mr.  Gardner  states  that  by  the  tern 
eirders  he  means  '*  all  beams,  bars,  or 
bearings  employed  in  engineering,  bnild- 
ing,  and  architectural  stmetores,  whera 
materials  of  great  tensile  and  oompres- 
sive  force  are  reqahred,  «■  in  bridges, 
viaducts,  aqueducts,  dock  gates,  raiiwayi,  | 
archways,  roofings,  floorings,"  &o. 

Fig.  1  is  an  eleyatioo  of  the  oentnl 
part  of  a  compound  girder  of  this  de- 
scription ;  fig.  2  is  a  pbn  of  the  same; 
fig.  8,  a  transverse  section  through  the 
middle  (A  B)  of  fig.  1 ;  and  fig.  4« 
another  section  on  the  line,  CD.  An 
the  girder,  which'  is  construoted  naio]; 
of  cast  iron,  and  supposed  to  be  suitable 
to  a  span  of  forty  feet  in  length ;  B  B 
are  the  bottom  flanges ;  C  C,  are  two 
wrought-iron  bars,  which  are  inuodoccd 
into  the  bottom  of  the  girder  at  a  ittde 
distance  apart,  and  are  at  the  centre  of 
each  flange  slightly  beyelled  outwards 
on  each  side,  so  as  to  be  in  those  parts 
dovetailed,  as  it  were,  into  the  girdtf* 
The  wrought-iron  bars  are  introdoeed  in 
the  process  of  casting  the  girder;  tad 
are  previously  rolled  out  into  the  re- 
quired sectional  form,  and  well  cleaned  of 
oxide,  by  heating  ihem  in  a  fumaoe  or 
otherwise. 

A  modification  of  the  nreeeding  pUo 
is  shown  in  the  sectional  view  of  a  girder 
given  in  figure  5,  where  there  is  but  one 
bar  of  wrought  iron  used,  which  forort 
the  entire  bottom  of  the  girder,  and  ii 
connected  to  the  upper  part  by  a  centrsl 
ridge  of  a  dovetail  form  in  its  cross  see- 
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tion,  and  of  an  undnlating  ahape  in  tlie 
lon^tndinal  direction. 

Varioua  other  modifications  in  the 
form  of  the  wrought-iron  bars  will  rea- 
dily aug^t  themaeWeSy  and  may  be 
admnted  without  prejudice  to  the  principle 
of  the  invention. 

Figs.  6  and  7  show  how  this  compound 
mode  of  conatruetion  may  be  adapted  to 
railway  bars  and  bearings,  where  thetfb 


are  (as  is  now  ordinarily  the  case)  of 
great  weight  C  C,  are  the  cast-iron 
parts,  and  W  W,  the  wrooght-iron  parts. 
Claim. — What  I  claim  as  of  my  Inren- 
tioup  is  the  making  of  girders  for  bridges 
and  other  structures  (using  the  term 
*'  girder*'  in  the  sense  before  explained) 
of  cast  iron  and  wrought  iron  combined 
together  in  the  manner  before  described. 
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(Continued  from 
XVI.  The  BrilUh  OracU. 
Origin. — This  periodical  was  com- 
mence about  the  year  1769,  under  Uie 
title  of  *'  The  British  Oracle ;  consisting 
of  Questions,  Essays,  and  Dissertations 
in  Natural  Philosophy  and  the  Mathe- 
matics." The  title-page,  bearing  dtte 
1 769,  appears  to  have  been  issued  with 
the  first  number  of  the  work,  as  it  forms 
part  of  the  same  numeral  paging,  and, 
from  the  circumstance  of  the  twelfth 
and  last  number  eontainiog  a  conununi* 


page  475.) 

cation  bearing  date  <<  March  5th,  1770,'* 
it  may  safely  be  inferred  that  the  work 
was  discontinued  about  the  middle  of 
that  year.  It  forms  a  small  8to  volume 
of  884  pages. 

Editor, — No  editor's  name  is  appended 
to  the  work,  nor  am  I  able  to  ofier  a  pro- 
bable conjecture  on  this  head,  either  from 
internal  evidence  or  otherwise. 

Contents, — It  has  been  stated,  on  very 
trustworthv  authority,Uhat  "hoo  vo- 
lumes of  this  periodical  were  published ; 
bb3 
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viz.,  one  Tolume  of  mathematics  and 
one  volume  of  mkoellanies,  under  two 
sets  of  paging  for  the  two  subjects,  though 
parts  of  each  were  issued  in  each  num- 
ber ;  **  but  as  the  latter  volume  has  not 
yet  fallen  under  my  notice,  the  following 
description  will  necessarily  be  confined 
to  the  former. 

This  portion  of  the  work  contains 
some  very  curious  and  valuable  mathe- 
matical papers,  several  of  them  original, 
and  the  rest  translated  from  various 
foreign  publications.  As  some  of  these 
are  not  without  historical  interest,  per- 
haps the  following  enumeration  may  not 
be  unnecessary  :— 

I.  Demonstration  of  Dr.  Fell's  famous 
Geometrical  Theorem. 

•»•  This  paper  includes  no  fewer  than 
fifteen  different  geometrical  demonstra- 
tions of  the  following 

Proposition. 

''  If  one  of  the  acute  angles,  C,  of  a 
right  angled  triangle,  C  A  D,  be  bisected 
by  a  line,  C B,  meeting  AD  in  B : — 
then  I  say  that 

2CA^:CA«-AB«::AD:AB; 
or,  in  the  language  of  trigonometrv, 
twice  the  square  of  the  radius  is  to  tne 
excess  of  the  square  of  the  radius  above 
the  square  of  the  tangent  of  the  simple 
mre,  as  ike  tamgeml  of  the  double  arc  is 
i9  ike  iangent  of  the  simple  arc" 

**  This  tMoren/'  says  the  anooymooa 
oarrespovideDt,  **  W.  P.,"  ''was  first 
«Mosed,  without  demoostration,  by  Dr. 
PeU,  the  author  of  the  Idea  Maikewmtiea^ 
published  in  oar  Pkilosopkieai  TVomam;- 
Oans,  and  made  «se  of  by  him  in  bis 
KAitatioii  of  Longomontanus's  Quadra* 
ture  of  the  Circle,  published  in  1644." 
It  seems  to  have  attracted  much  atten- 
tion amongst  mathematicians  at  the  time 
of  its  publication,  and  is  frequently  men- 
tioned  in  the  correspondence  of  the 
principal  literary  and  scientific  charac- 
tera  of  the  dav,  abundant  proof  of  which 
may  be  seen  by  referriog  to  pp.  76,  81 — 
S,  3,  4^7,  6,  9,  and  90  of  HaUiweirs 
▼aliiabie  **  CoUeeOom  of  Leiiers  on  the 
Progress  of  Science  in  Bnghmd," 

In  a  letter  from  Amsterdam,  ''  to  his 
Buieh»eslsened  friend,  Mr.  John  Leake, 
ai  his  hooae  by  the  Old  8wan  in  Thamis 
Streete,  London,"  Dr.  Pell  himself  de- 
olares  that  his  '*  intent  is  to  appeale  the 
judgments  of  all  those  that  by  demon* 
stratiag  my  fondamenlal  theoremei 


2r  »/ 


-d. 


can  show  themselves  able  to  judge  of 
such  a  controversy,"  and  so  by  printing 
other  demonstrations  **with  my  own, 
and  those  which  I  have  already  of  other 
men's,  those  ignorant  dames  may  be  so 
much  the  more  confounded  to  see  a 
thing  demonstrated  so  several  ways, 
which  Longomonunus  sayd  was  uu/#- 
mumstrabiley  This  appeal  lo  the  ma- 
thematicians of  Europe  was  afterwards 
made  and  duly  responded  to,  leading,  in 
fact,  to  the  demonstrations  here  ename- 
rat^ ;  and,  from  a  letter  from  ^*  Sir 
William  Petty  to  John  Pell,"  dated 
Parb,  November  8th,  1645,"  we  find 
that  Mr.  Hobbes  "  served  him  in  pro- 
curing the  demonstrations  from  the 
French  mathematicians."  The  qaestioa 
itself  would  not  now  attract  much  atten- 
tion from  junior  students ;  for  if  we  pot 
^  for  the  simple  arc,  the  propodoon 
affirms  that 

•  ^     2  r  tan.  ^ . 
tan.  2  ^—-5 3— ^» 


or,  more  simply, 

tan.20» 


2tan. »  , 
l-tan*^' 


an  obvious  property  deducible  at  once 
from  the  formula 

tan.  (A+B)— ; ^ r^t 

1-taa.  A.taa.  B 

by  supposing  A*B.  Dr.  Petfa  letter, 
smA  a  coMultilMm  of  the  pneediag 
mfrrtaoas,  will  show  thtt  tlw  gwMMfemrs 
of  the  17th  century  were  not  diapoaed  to 
view  h  thus  UgMy. 

Deal.  1.  By  M.  Roberval,  Mid  mm- 
My  by  CiMdws  Mydorgiaa. 

Dem.  2.  By  M.  Boberval. 

Dem.  3.  By  Mr.  Thomaa  Hobbes, 
^'th«  PhtloMpher  of  Malmsbury." 

Dem.  4.  By  M.  Peter  Careavy. 

Dem.  5.  By  the  Hon.  Charles  Caven- 
dish, who  auo  demonstrated  fto  eon- 


Dem.  6.  By  M.  Pallieiir. 

Dem.  7.  Bj  M.  F.  B.  CaviBerL 

Dam.  8.  By  Jamet  Qolias,  Prolhiaor 
of  Mathematifla  and  Arabic  at  Levden. 

Dem.  9.  By  John  Lewis  WotaogcB, 
an  Austriaa  baran. 

Dem.  10.  By  "  W.  P.,"  who  coma' 
nfieated  the  paper  to  the  Ortbck, 

Dem.  II,  i%  18,  14,  IS,  by  the  shm 
In 
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deiDonstratioiu  both  the  anatjrsis  and 
synthesis  are  given,  thus  furnishing  the 
student  with  an  instructive  example  of 
variety  in  conducting  a  geometrical  in- 
vestigation. It  may  be  luided  that  these 
solutions,  **  a  little  corrected,  were  trans- 
ferred by  the  late  Mr.  Michael  Fryer, 
into  his  edition  of  Lawson's  Geomeirical 
AnahfM^^  and  they  also  are  made  the 
sul^ect  of  "honourable  mention"  by 
various  eminent  geometers. 

II.  A  New  Theorem  in  Conic  Sec- 
tions, by  "  J.  B." 

Ilf .  A  Method  of  Exterminating  the 
Intermediate  Terms  of  a  given  £iua- 
tion,  by  "D.  T." 

*♦•  This  method,  if  not  translated 
iW>m,  is  similar  to  that  proposed  by 
Tchirnhausen  in  the  Acta  Eruditarum^ 
tot  an  account  of  which  reference  may 
be  made  to  Professor  Young's  Theory 
catd  Sobition  cf  Equations,  Art.  81, 
and  to  Mr.  Cockle's  interesting  and 
valuable  papers  on  Algebraic  Equations, 
p.  568,  vol.  xlvi.,  also  p.  540,  vol.  xlviii., 
of  the  Mechanics'  Magazine, 

IV.  A  theorem  of  general  use  in  de- 
termining the  maxima  and  minima  of 
the  powers  of  geometrical  quantities. 

y.  A  method  of  finding  triangles, 
which  may  have  their  sides,  perpendicu- 
lars, atid  the  segments  of  their  bases 
expressed  by  rational  whole  numbers. 
From  Schoolevi'a  Exereiiationee  Afalke- 
matica. 

VI.  A  •*  Mathemadcal  Recreation,** 
from  Ozanam,'*  with  a  "  demghstration 
by  the  *Rev.  Mr.  B.*'*— also,  "the 
same  demonstrated  by  Mr.  Stephen 
Ogle,  junior,  of  Rotherhithe.*' 

VII.  On  the  maxima  and  mtnima  of 
the  powers  of  geometrical  quantities,  by 
••MrA.R." 

VIII.  Upon  the  same  of  rencounter, 
by  M.  Euler;  translated  from  the  Ber- 
lin Memoirs  for  the  year  1752,  by  **  V. 

v." 

IX.  A  posthumous  naper  of  M.  Cra- 
mer; translated  from  tne  French  by  the 
Rev.  John  Lawson. 

^  *«*  This  paper  contains  demonstra- 
tions, both  by  geometry  and  the  princi- 
ples of  fluxions,  of  the  following 

Theorem, 
**  Of  all  right  lined  figures  that  may 
be  described  with  a  given  number  of 
given  sides,  that  is  the  greatest,  which 


can  be  inscribed  in  a  circle,**  which  is 
evidently  the  same  as  prop.  41,  page 
104  of  Morton* s  Creometry. 

X.  Geometrical  demonstrations,  by 
an  eratnent  foreign  mathematician. 

^•*  These  propositions  are  most  pro- 
bably those  given  by  the  illustrious 
Euler  in  the  Petersburgh  Memoirs, 
since  the  paper  contains  the  generali^ 
zation  of  the  property  of  the  trapezium 
usually  ascribed  to  him.  Most  of  them, 
however,  may  be  found  in  some  respects 
more  elegantly  demonstrated  in  Emer- 
son's Geometry,  and  the  other  works  to 
which  reference  is  made. 

Prop.  1  is  an  elegant  geometrical  pro- 
position, originally  projMsed  by  Mr. 
Ferrant  to  Br.  Wallis;  it  forms  ques. 
606  in  the  Ladies*  Diary  for  1770,  and 
appears  to  have  been  first  demonstrated 
geometrieally  in  that  work  by  Clericus, 
probably  Lawson.  The  case  of  the 
mtercepted  segment  being  a  maximum, 
is  given  as  ques.  6^0  of  the  same  perio- 
dxesl,  proposed  by  Captain  Williams, 
and  answered  by  the  Bevs.  Crakelt  and 
Wildbore.  The  proposition  is  also  given 
in  BlantPs  Geom,  Problems,  sect.  6, 
prop.  62;  and  LesUe*s  Geometry,  4th 
£d.,  p.  362. 

Prop.  2,  Theorem  I.  Emerson's  Geo- 
metry, prop.  30,  book  iv. 

Prop.  3,  Theorem  II.  Emerson's  Geo- 
metry, ibid. 

Prop.  4,  Theorem  lit  Daviess  Ho- 
rse Geem,,  prop,  vii.^  con  S. 

Prop.  5,  Theorem  IV.  Emerson's 
Geom.,  prop.  38,  B.  li. 

Prop.  6,  Theorem  I.,  p.  228.  Emer- 
$on*s  Geom.    Prop.  40,  B.  iv. 

Prop.  9,  Theorem  IV.,  p.  233.  Emer^ 
son*s  Geom,  ibid, ;  also  Leslie* s  Geom,, 
pp.  368-9,  4th  edition. 

Prop,  10.  Theorem  p.  263.— This  pro- 
position contains  the  generalisation  pre- 
viously alluded  to,  and  is  the  same  as 
prop.  13,  b.  iii.,  Emerson's  Geometry, 
Elegant  demonstrations  of  the  same  pro- 
perty are  also  given  in  Leslie's  Geome- 
try, prop,  iv.,  p.  318;  and  Bland's 
Geom.  Prob.,  prop.  37,  sect  4. 

XI.  The  solution  of  a  very  difficult 
question,  viz.,  "To  find  a  right-angled 
triangle  in  rational  numbers,  so  that  each 
of  its  legs,  when  diminished  by  the  area 
of  the  triangle,  may  give  a  square  num- 
ber;" it  was  proposed  by  M.  Fernint, 
and  communicatea  by  Mr.  *'  W.  V." 
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*4i*  A  similar  question  may  be  seen 
in  Ozanam*8  Algebra,  and  it  slso  forms 
ques.  638  of  the  Ladies*  Diary^  pro- 
posed hj  Mr.  Wlldbore,  and  answered 
Dv  himself  and  Mr.  Crakelt.  Mr. 
Wildbore  afterwards  completed  the  pro- 
cess in  qaep.  61  of  HuttotCa  Mhcellanea 
MathematiecL. 

XII.  A  Synopsis  of  Data  for  Right- 
angled  Triangles,  by  the  Rev.  John 
Lawson. 

%*  This  paper  contains  a  collection 
of  47  data  for  the  construction  of  tri- 
angles, of  which  21  had  been  constructed 
gweraUy  without  reference  to  the  species 
of  the  triangle :— it  formed  the  germ  of 
the  work  so  well  known  to  geometers  by 
the  name  of  Law9mC$  Synopsis, 

XIII.  A  construction  and  demonstra- 
tion of  the  following  problem  from  Oza~ 
nanCs  Recreations;  yiz.,  "  Upon  the 
circumference  of  a  given  circle  to  find 
an  arc,  the  sine  of  which  may  be  equal 
to  the  chord  of  the  complement  of  that 
arc;"byMr.W.Vivar. 

XIV.  On  the  '<  Ratio  of  the  Equilate- 
ral Cone  and  Cylinder  circumscribing 
the  same  Sphere;"  by  Mr.  T.  Morris. 
See  Emerson* s  Geometry,  prop.  11, 
b.  vii. 

XV.  On  the  method  of  finding  the 
product  of  any  two  digits,  by  means  of 
the  fingers  of  the  hand ;  communicated 
by  Mr.  D.  Bolton. 

XVI.  Two  mechanical  theorems ;  by 
Mr.  "H." 

XVII.  A  translation  of  *' PascaTs 
Treatise  on  the  Arithmetical  Triangle ;" 
by  "I.  L."  (Probably  the  Rev.  John 
Lawson.) 

XVIII.  On  the  reduction  of  curve 
lines  to  circular  arcs ;  translated  from 
the  Latin  of  Euler,  by  Mr.  T.  Morris. 

Questions The   total  number  of 

questions  proposed  in  this  periodical  was 
127,  of  which  107  were  answered:  the 
remaining  questions  consist  of  two  sets 
of  ten  each,  which  were  intended  to  be 
solved  in  Nos.  1  and  2  of  the  second 
volume.  The  first  72  of  the  "  ques- 
tions which  had  been  proposed  in  the 
Ladies*  Diary**  were  also  reprinted  in 
this  work,  and  since  most  of  the  solu- 
tions to  these  are  given  anonymously, 
they  were  most  probably  furnished  by 
the  editor  of  the  Oracle.  Of  the  origi- 
nal questions,  26  belong  to  pure  algebra, 
30  to  geometrical  analysis  and  construc- 


tion 12  to  algebra  and  its  applicfttiou, 
7  to  plane  and  spherical  trigonometry, 
13  to  mechanics,  and  19  to  fluxions. 
Many  of  these  are  of  peculiar  elqgaDce 
and  importance,  furnisning  a  series  of 
exercises  well  calculated  to  store  the 
mind  and  improve  the  taste  of  the  in- 
quiring student  With  respect  to  the 
geometrical  portion,  no  word  of  com- 
mendation will  be  needed  when  it  ii 
known  that  it  contains  some  of  the  best 
specimens  of  such  geometers  asLawioD, 
Crakelt,  Ogle,  Coughron,  and  Parker. 

Ques.  6  is  proposed  by  the  Rev.  Mr. 
L.,  of  Cambridge,  and  reauires  the  me- 
thod of  drawing  two  right  lines  from  two 
given  points,  to  terminate  in  a  line  given 
in  position,  so  that  their  included  angle 
may  be  a  maximum :  a  question  whieli 
has  been  considered  in  Simpson*s  Alfft' 
bra,  prob.  44 ;  Select  Exercises,  prob. 
48 ;  and  also  in  the  Leed*s  Carrespm- 
dentt  vol.  i.,  ques.  18. 

Ques.  9  is  proposed  by  Mr.  Reuben 
Burrow,  afterwards  editor  of  CanaCt 
Diary,  and  requires  "  to  divide  a  given 
ellipse  into  any  given  number  of  ellipies, 
which  may  be  to  each  other  in  a  gi?en 
ratio." 

Quests.  14  and  48,  give  the  "snm, 
sum  of  the  squares,  sum  of  the  cabei, 
&c.,  of  any  numl}er  of  quantities,  to  find 
those  quantities;'*  a  class  of  eqoatiou 
for  which  a  general  method  of  solution 
is  given  by  Mr.  George  Coughron  ia 
Hutton*s  Misc.  Mathem,,  art  19. 

Ques.  32  is  proposed  by  Mr.  Ogle, 
and  inscribes  a  square  in  a  given  hepte* 
gon:  — the  inscription  of  the  greatest 
rectangle  in  a  given  pentagon,  forms  the 
subject  of  the  42nd  question,  proposed 
by  Mr.  Dawson. 

Ques.  54  relates  to  the  direction  of 
the  minimum  power  that  will  sustain  t 
given  weight  on  a  given  inclined  plane, 
a  question  which  appears  to  have  been 
incorrectly  solved  by  "  one  Curionu  in 
the  Town  and  Country  Afagiuias,*' 

Ques.  59  was  proposed  by  Master 
John  Spencer,  and  demonstrates  tbe 
formula, 

^  A       vers.  A 

which  is  evidently  equivalent  to 

^A     1— COS.  A 

tan.*-r-  SB , • 

2      1+cot.  A 

(Rutherford's  Button,  p.  57a) 
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Ques.  67  is  a  prize  question  proposed 
by  Mr.  Ogle,  and  gives  "  the  base  and 
vertical  angle  of  a  trianele  to  find  the 
locuBoi  its  inscribed  circle;'*— the  silver 
medal  was  awarded  to  the  Rev.  John 
LiawsoD  for  his  elegant  geometrical  solu- 
tion. For  other  investigations  of  the 
same  locus,  reference  may  be  made  to 
Young's  AnaL  Geom,^  vol.  i.,  p.  77 ;  and 
Davies'a  Solutions,  p.  496. 

Ques.  78  is  proposed  by  Mr.  T.  Yes- 
aey,  and  gives  the  following  neat  pro- 
perty of  the  common  tangents  to  two 
circles : — Let  AI  and  BK  be  the  radii, 
DE  the  exterior  tangent,  GH  the  in^ 
terior;   then  universally  4  AI.  BK- 

Ques.  75  gives  the  length  and  super- 
iices  of  a  rectangular  piece  of  timber, 
to  find  the  breadth  and  depth,  so  that  its 
atrength  may  be  a  maximum;  it  was 
proposed  by  Mr.  Samuel  (afterwards 
trofessor)  Yince. 

Ques.  76  relates  to  the  "curve  of 
quickest  descent ;''  and  ques.  77  investi- 
gates •*  the  force  wherewith  a  given  cor- 
pusctdar  line  is  attracted  by  a  given 
magnetical  line,  meeting  the  former  per- 
pendicularly at  its  extremity ;  supposing 
the  law  of  attraction  to  be  in  the  recip- 
rocal duplicate  ratio  of  the  distance." 

Ques.  87  is  the  34th  of  Lawson's 
Synopsis  previously  mentioned,  of  which 
he  says,  "he  never  saw  but  one  con- 
struction of  it,  and  that  in  a  Latin  au- 
thor little  read."  Probably  the  work 
alluded  to  is  De  BiUy's  Nova  Geome* 
trie€B,  respecting  which  the  following 
curious  note  occurs  in  Maynar^s  Cata- 
iogue.  No.  ix.,  p.  14,  ••  De  Billy  was 
one  of  the  most  successful  cultivators  of 
the  Diophantine  analysis,  and  Dr.  Law- 
son  in  his  Synopsis  of  the  Data  of 
Triangles  (1773)  has  enumerated  be- 
tween 70  and  80  cases  of  right-angled 
triangles,  which  he  says  have  not  been 
constructed  in  general,  which  may  all 
be  found  in  this  work.  *Mr.  Ogle  ob- 
tained the  prise  medal  for  his  solution 
of  this  question. 

Ques.  89  requires ''  to  cut  an  elliptical 
cone  in  such  a  manner  that  the  section 
may  be  circular  ;'*  it  was  first  **  proposed 
in  the  Gentleman's  Magazine  for  May, 
1768;"  but  the  solution  there  given 
being  defective,  led  to  its  re-proposal 
in  the  Oracle. 

Ques.  91  gives  the  common  base  and 


the  vertical  angles  of  two  triangles,  to 
determine  them  by  construction,  when 
their  perpendiculars  are  in  the  ratio  of 
2:1;  this  question  is  obviously  formed 
from  prob.  65  of  the  Mathematician, 
and  was  elegantly  solved  by  Mr. 
Thomas  Barker. 

Ques.  103  rektes  to  the  emptying  of 
a  spheriodal  vessel  through  a  circular 
orifice  at  the  bottom ;  a  subject  which 
was  afterwards  very  amply  and  ably 
discussed  by  Dr.  Hutton  m  the  first 
number  of  bis  Misc.  Mathematical 
This  "  Dissertation  "  has  since  been  re- 
printed by  Professor  Leyboum  in  the 
fourth  volume  of  his  edition  of  the 
Ladies*  Diary, 

ContrUnUora, — Messrs.  Adams,  Allen, 
Barber,  Barker,  Bayley,  Bolton,  Bon- 
ner, Burrow,  Butler,  Coughron,  Cragg, 
Crakelt,  Crocker,  Dawson,  Duffers, 
Gawith,  Gremini,  Hardy,  Johnson,  Jud- 
son,  Langley,  Lawson,  Lowe,  M'Carty, 
Morris,  Moss,  Ogle,  Paddon,  Reynolds, 
Sewell,  Shircliffe,  Slee,  Smith,  Tarrat, 
Todd,  Yessey,  Yince,  Yivar,  Ward, 
Wilkin,  &c. 

Publication.  —  Supposing  the  conjec- 
ture offered  under  the  first  head  of  this 
paper  to  be  correct,  the  publication 
would  appear  to  be  monthly,  out  of  this 
there  is  no  satisfactory  proof  in  the 
volume  consulted.  The  twelve  numbers 
published  were  bound  as  one  volume, 
which  was  '*  printed  for  W.  Oxlade,  be- 
hind the  Chapter  House,  the  north  side 
of  St.  Paul's  Churchyard,  London, 
1769." 

Thomas  Wilkinson. 

Burnley,  LancashlTe,  Jant  11, 1849. 


ANIMAL  SLsoraiciTr. 
Considerable  attention  has  been  called, 
particularly  in  France,  to  some  experiments 
of  M.  da  Bois  Reymond  which  appear  to 
show  that  the  needle  of  a  delicate  galvano* 
meter  may  be  deflected  by  some  effect  of 
mnicnlor  energy.  As  the  results  involTe 
many  important  considerations,  it  will  be 
the  most  correct* coarse  to  describe  exactly 
the  original  experiment.  Two  plates  of 
platioa  of  the  same  size  are  connected  with 
a  delicate  galvanometer.  Two  glasses  are 
filled  with  a  solution  of  salt  and  water. 
Everything  being  so  arranged  that  no  exter- 
nal agitation  can  diitnrb  the  needles— the 
two  platina  plates  are  placed,  one  in  each 
glass— the  moscles   of   one  arm  are  now 
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exdted  in  inch  a  manner  aa  to  develope 
their  fnll  power,  and  then  the  index-flnger 
of  each  hand  is  plunged  into  the  flnid  in  the 
gtaasea.  «*  Witti  my  galTanometer/'  aays 
M.  dn  Bolt  Reymond,  '*  the  deriation  of 
the  galvanometric  needle  amonnts  to  80^» 
I  obtain  however  mnch  more  extentif*  »•▼#- 
iBenta  of  the  uedle,  hj  eontracting  alter- 
vatelj  the  unaclea  of  oae  and  then  of  the 
other  am/'  M.  de  Hamboldt  atatea  in  hia 
letter  af  the  17th  of  May  to  M.  Arago,  that 
notwichitanding  bia  great  age  the  daviationa 
of  the  needle  when  he  haa  tried  the  experi- 
ment  bare  been  very  great.  I  have  carefully 
repeated  the  experiments  of  M.  du  Bots 
Reymond ;  but  I  have  succeeded  in  obtaining 
a  good  result  only  when  I  hare  firmly  grasped 
one  of  the  plates  of  platina,  and  brought  the 
index-finger  gently  in  contact  with  tbe  other. 
In  this  way  the  needles  of  a  gaWanometer 
which  is  not  remarkably  delicate  were  de- 
ilected  at  dilRreBit  timea  Imn  20°  to  SD*". 
Thete  are  aome  potnta  in  oouectioB  with 
theae  experiments  to  which  I  am  anxious  to 
call  attention.  M.  Despretz  and  M.  Bee- 
querel  made  on  the  28th  of  May  commnni- 
catioBB  to  the  AeatUmie  det  Scienem  de 
Paris  on  the  above  subject,  and  they  appear 
disposed  to  refer  the  effect  produced  to  some 
of  the  disturbing  agents  cbemical  or  ther- 
mic, with  which  we  are  acquainted.  A  few 
careful  experiments  appear  however  to  prove, 
that  although  both  heat  and  chemical  action 
may  produce  nssalta  which  tend  to  compli- 
cate the  phenomenon,  they  oan be  eliminated 
—their  errors  avoided  or  allowed  lor  and 
the  fundamental  fact  bronght  out  with  dear- 
neas.  The  following  were  the  experiments 
which  were  tried, — ^the  galtanometer  and 
the  wires  connected  with  the  platina  platea, 
which  were  S  inches  long  and  1^  inch  wide 
being  secured  firmly  to  a  table — 

1.  Two  glasses,  containing  salt  and  water 
in  the  proportion  of  four  ounces  to  an  im- 
))erial  pint,  were  prepared,  and  the  platina 
plates  placed  to  the  depth  of  2  inches  in  the 
fluid.  The  muscles  of  the  right  arm  being 
powerfully  contracted,  the  index-finger  of 
each  hand  was  plunged  into  the  saline  solu- 
tions. A  tremor  was  produced  upon  the 
needle ;  but  on  no  occasion  could  I  succeed 
in  obtaining  a  demtion  of  more  than  2**. 
fleveral  friends,  one  of  them  a  gentleman 
of  great  muscular  energy,  tried  the  experi- 
ment, but  they  did  not  succeed  in  producing 
a  greater  deflection. 

2.  A  basin  was  substituted  for  one  of  the 
l^lasses,  and  the  whole  hand  was  plunged 
into  the  liquid,  but  there  was  no  greater  de- 
flection. It  is  evident  from  this  that  the 
extent  of  animal  aurfaoe  which  is  placed  in 
the  flidd  does  not  alter  the  remit    fist 


upon  grasping  the  platina  plate  and  holdlBg 
It  firmly,  pressing  it  with  the  fingers  sgsiotf 
the  palm  of  the  hand,  the  needle  wu  imme- 
diately deflected  \t* ;  and  upon  loeseaiBg 
Md  resuming  the  graap,  as  die  needle  ra. 
turned  to  its  sero  point,  die  deflectians  aien 
to  25°.  Afttr  this  they  gmdnatty  lesnaij 
nntil,  BOtwithstanding  the  greatwt  exntiea, 
«k«y  did  not  pats  8^  Aa  aH  Urn  oeaditisai 
remained  the  sasne,  thia  redncdan  in  Ike 
cwvent  can  be  referred  only  to  a  loa  of 
power  in  the  muscles. 

5.  Thinking  it  probable  that  the  mechani- 
cal exertion  developing  an  Increased  smoeal 
of  heat  might  have  given  rise  to  thermo-clee>- 
tric  currents,  I  substituted  a  hot  sotutioa  oa 
one  aide  of  the  arrangement,  atili  keeping 
the  other  cold.  The  connection  was  mh 
by  the  fingers  between  the  two,  hut  win  no 
Increased  action  on  the  gatvanonseter ;  sad 
even  when  a  piece  of  wet  ootton  was  plaoed 
neross  the  basin  and  glasa,  from  the  het  t» 
the  cold  fluid,  the  permanent  defleoiiaB  wm 
only  2°.  When  the  hand  waa  phu^  fa 
the  baain  eontatning  the  hot  eolutiea,  and 
the  platina  grasped  firmly,  the  defleetioai 
varied  from  12'' to  25°.  When  the  hot  wstsr 
was  in  the  glaaa,  and  cold  in  the  basm,  aad 
the  contractions  energetically  made,  I  how- 
ever succeeded  in  obtaining  a  deflectioa  of 
33°.  These  results  prove  that  the  rosalt  h 
not  doe  to  any  thermo-electric  action. 

4.  With  the  view  of  aaoertaining  if  ehe- 
ttical  action  produced  upon  the  suHbee  of 
the  plates  had  anything  to  do  with  the  de- 
velopment of  electricity  in  the  circuit,  platei 
of  ainc  and  of  copper  were  anbatittttBd  ftir 
platina.  After  the  first  deflection  of  the 
galvanometer,  arising  from  the  snilhoe  aetioe 
at  the  moment  of  immersion  in  the  bnas 
hnd  ffubaided  and  the  needle  retamed  to  its 
aero,  the  experiment  waa  repeated  as  hafofe, 
and  in  every  case  the  deflections  produosd 
by  muscular  contraction  were  lesa  than  tfaoie 
exhibited  when  platina  plates  were  employed. 
As  I  have  already  remarked,  many  soareei 
of  error  present  themselves  in  experiments 
of  so  delicate  a  nature  as  the  above ;  bat  it 
does  appear  that  we  have  indications  of  elec- 
trical distnrbapoea  which  are  not  due  to 
ordinary  thermic  or  chemical  actioa,  aa^ 
which  depend  upon  the  mechanical  foite 
employed  in  the  muscular  power  enrted. 
M.  Deapreta  aaya  **  the  neoeaaity  fer  mol- 
tiplying  experimenta  la  evident ;  since  wt 
find  the  results  of  two  or  three  ezperimaoti 
confirming  those  of  M.  dn  Boia  Reymoad— 
and  again  two  or  three  contradicting  them." 
The  neoeasity  for  carefully  repeating  the 
examination  is  imperative ;  but  as  fitr  as  aij 
brief  investigation  has  gone,  I  am  dispoied 
to  consider  me  oppoabg  resulla  observed  by 
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M.  I>espr8tt  as  dae  to  the  ezhavstioii  of 
moieokr  foroe  after  the  first  experiments 
have  been  made— as,  repeatedly  the  deflec. 
ttons  Iron  20"*  have  fiHen  baek  slowl  j  to  5* 
and  sometimea,  notwithstanding  fiolent  ef- 
forts, even  to  zero— whereas,  after  the  arm 
has  been  rested  for  a  few  hours  the  original 
deflection  has  been  again  establiahed.  Tiie 
question  bears  too  importantly  upon  the 
entire  phenomena  of  animal  electrieity  to 
be  hastily  dismissed,— and  It  will  without 
doubt  receive  a  searching  examination. 

ROBBBT   HUWT. 

— Aikenmum. 


ON   FLAMBIMO    THU   BOWS  OF   SHrPS. 

Sir,— The  too-prevalent  idea  that  flamb- 
tng  bows  above  water  tends  to  redace  the 
amount  of  pitching,  and  that  a  fulness 
under  water  tends  to  prevent  it,  arc  un- 
tenable, the  reverse  effects  being  the 
consequences  of  these  forms,  as  will 
appear  from  the  following : — 

Let  us  suppose  two  veaaels  of  equal 
total  displacement,  to  be  represented  by 
A  and  fi  (see  next  page),  and  their  re- 
spective transverse  vertical  sections  below 
the  water  line  at  a  and  b  in  the  Ogures, 
equidistant  from  their  stems  to  be  re- 
presented by  fig.  a  and  b.  Suppose, 
also,  these  vessels  moved  with  equal 
velocitv  against  a  head-sea,  and  that  their 
stems  nave  arrived  as  far  as  the  crest  of 
the  wave.  The  vessels  are  represented 
as  in  the  horisontal  position,  but  it  is 
obvious  they  cannot  remain  thus,  and 
it  is  also  obvious  that  their  motions  will 
be  unequal,  for — 

1st,  Because  the  displacement,  or 
weight  of  the  section  of  A  before  a,  is 
very  much  greater  than  the  similar  one 
before  6  in  B,  iu  momentum  will  be 
greater,  dnd.,  At  the  area  of  aeedon 
n  la  greater  than  that  of  6,  the  qvaatitv 
of  water  which  wtU  atrike  upoD  a  wiU 
be  greater,  and  eonsequently  tkt  mo- 
raenttim  of  that  water  will  be  greater ; 
but  as  the  shocks  which  a  veasri  baa  to 
Bfwtain  from  a  head-sea,  are  made  up  of, 
or  are  equal  to,  the  joint  momenta  of  the 
water  and  of  the  ship,  so  those  which  A 
will  receive  will  be  vastly  greater  than 
those  which  B  will  receive. 

Again ;  it  is  obvious,  that  as  the  dis- 
placement of  A  before  a  is  greater,  so 
80  also  must  the  rise  of  A  over  that  of  B 
bejmater. 

Sup|)oee  now,  these  vesseb  moved  on 
till  their  stems  arrive  at  the  eeotroof 


the  hollow  between  the  waves,  and  the 
results  w!ll  be  these — 

Because  the  displacement  of  A  before 
before  a  Is  greater  than  that  before  b  in  B, 
•e  A  will  lose  more  buoyancy  by  the 
passage  of  the  wave  aft  than  B,  and  a  will 
consequently  require  to  fall  further  than 
B  before  the  equilibrium  of  weight  and 
buoyancy  are  restored ;  but  as  the  weight 
of  a  18  greater,  so  also  will  be  its  mo- 
mentum in  falling  into  the  hollow  of  the 
sea ;  from  which  circumstances,  that  is, 
the  greater  rise  of  a  in  passing  a  wave, 
and  the  greater  fall  after  having  passed 
it,  together  with  the  greater  shocks  occa- 
sional by  the  form  of  0  over  those  result- 
ing from  the  form  of  6,  the  velocity  of  A 
though  equal  to  that  of  B  at  first,  from 
their  having  equal  motive  power,  cannot 
be  sustained,  while  the  shocks  which  A 
receives  being  greater,  they  will  be  more 
injurious  to  the  strength  of  the  fabric 
than  those  received  by  B. 

The  pitching  motion  whieh  obtains 
from  the  causes  described  above  is 
sought  to  be  remedied  by  giving  vessels 
above  the  water  line  a  form  such  as  g, 
as  contra-distinguished  to  the  form  of /l 
But  this  only  increases  the  evil,  as  the 
greater  weight  and  buoyancy  of  g  over 
those  of  /  will  produce  similarly  inju- 
rious effects  as  those  described  as  result- 
ing from  the  greater  weight  and  buoy- 
ancy of  a  over  those  of  b ;  yet  granting 
the  idea  that  the  form  of  g,  above  water, 
is  such  as  to  eatch  the  vessel  when  de- 
scending and  to  prevent  her  falling,  to 
be  so  far  correct,  this  form  cannot  be 
obtained  without  an  increase  of  weight ; 
the  form  therefore  could  only  lessen  the 
evilitM greater  weight  hadjirst  increased. 
The  larger  the  proportion  of  the  dis- 
plaeement  which  ia  emerged  by  the  pas- 
sage of  a  sea  aft  from  the  bow,  as  eofli- 
pared  with  the  total  displacement  of  any 
veiael,  the  greater  will  be  the  aoMMint  of 
motion  produced  by  iu  passage*  It  is 
ow  ing  to  this  that  a  greater  amount  of 
motion  is  produced  in  a  short  ship,  and 
that  she  makes  less  way  against  a  head- 
sea  than  a  longer  one. 

Nor  is  the  weight  the  only  ntmng  force 
causing  the  shorter  vessel  to  pitch  deeper ; 
for,  in  emerging  her  bow  by  a  greater 
quantity  than  the  longer  one,  she  loses 
a  considerably  greater  amount  of  longi- 
tudinal stabihty ;  consequently  the  power 
of  the  wind,  which  is  equal,  and  situate 
equally  higb»  (the  area  and  height  of  sail 
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beiog  the  same  in  each)  will  cause  the 
shorter  to  revolve  a  greater  quantity ; 
that  is,  she  will  be  more  pressed  down 
forward  than  the  longer  vessel. 

Fig, 


But  granting  that  greater  fulness  of 
the  foremast  sections  of  the  bow  were 
not  proved  to  be  objectionable,  its  effects 
on  the  after  body  must  not  be  overlooked. 


Fig.  6. 


R«.  5^. 


Kg./. 


/ 


Let  it  be  assnmed,  that  the  buoyancy 
added  to  the  bow  of  a  vessel,  by  giving 
her  a  form  such  as  p,  is  ten  tons  (above 
the  water  line),  the  effect  of  this  on  her 
when  running  before  a  sea  would  be  the 
same  as  if  ten  tons  of  buoyancy  were  taken 
from  abaft,  on  the  supposition  that  the 


centre  of  gravity  is  in  the  middle  of  die 
water  line;  that  is,  the  stemwoold  be 
prevented  from  rising  to  the  ses  by  a 
power  equil  to  ten  tons  applied  at  die 
extremity,  greater  than  the  weight  of  any 
pivot  gun  and  its  carriage,  &c. 

P. • 


SPBOIFIOATIONS  OV  SNOLTSB   PATSNTS  BNROLLSO   DV&UrO  THE  WXKK, 
XNDING   15TR  OF  JUNB. 

and  stannite  of  potash,  the  bichloride  of  da, 
and  other  analogous  preparations  of  tin  ;** 
and  Mr.  YoaDg*s  improvemeofci  in  rdation 
thereto,  consist  in  the  following  *'  improved 
modes  or  processes  of  preparing  or  maiia* 
factaring  them  on  a  large  scale.^' 
Flntty.  To  make  stannate  of  soda,  I  pot 


Jamvs  Touno,  of  Manchester,  mann- 
factoring  chemist.  For  improvemenii  in  the 
preparation  qf  certain  materialt,  uted  in 
dyeing  and  printistg.  Patent  dated  Decem- 
ber 9,  1848. 

The  "  materials"  referred  to,  are  <*  the 
stannate  and  stannite  of  soda,  the  stannate 
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a  quantity  of  tin  ore,  or  what  is  commODly 
known  in  Cornwall  by  the  name  of  "  black 
tin,"  reduced  to  powder,  into  an  iron  pot, 
along  with  a  solution  of  caustic  soda,  and  set 
the  pot  on  a  fire  to  boil.  The  proportions 
in  which  I  use  these  ingredients  vary  with 
their  respective  qualities.  If  the  ore  con- 
tain (say)  70  per  cent,  of  tin,  I  use  about 
two  and  a  half  times  its  weight  of  caustic 
soda  liquor,  containing  about  22  per  cent, 
of  soda,  increasing  or  diminishing  the  pro- 
portion of  the  liquor  employed  according  as 
it  is  desired  to  produce  a  stannate  with  a 
greater  or  less  excess  of  alkali.  I  keep  the 
materials  well  stirred,  and  gradually  raise 
the  heat  up  to  between  500^  and  600^  Fahr., 
at  which  temperature  the  ore  is  acted  upon 
by  the  sods,  and  the  tb,  or  oxide  of  tin  con- 
tained therein,  or  the  greater  part  thereof, 
combines  with  the  soda.  The  progress  of 
the  operation  may  be  known  from  time  to 
time  by  taking  out  of  the  pot  a  small  por- 
tion of  the  mass,  and  ascertaining  how  much 
of  it  dissolTCk  in  water,  and  how  much  of 
the  ore  has  been  left  unacted  upon.  The 
hot  man  is  then  transferred  from  the  pot  to 
another  f  essel,  and  set  to  cool.  And  when 
cooled,  it  is  mixed  with  water,  when  any 
Insoluble  matters  which  may  have  remained 
In  it,  unaffected  by  the  caustic  soda,  are 
easily  separated  by  filtration  or  by  subsi- 
dence. The  clear  liquor  which  remains  is 
the  stannate  required,  which  may  be  either 
employed  in  that  state  or  evaporated  to  dry- 
ness, or  crystaUized,  the  solid  salt  being 
dissolved  as  required  for  use. 

Secondly,  I  also  prepare  stannate  of  soda 
by  mixmg  a  quantity  of  tin  ore  reduced  to 
powder  with  one  and  a  half  times  its  weight 
of  nitrate  of  soda,  subjecting  the  mixture  to 
a  red  heat  in  an  iron  vessel,  passing  a  cur- 
rent of  steam  over  it,  and  keeping  it  con- 
stantly stirred  during  the  operation,  in  order 
to  expose  fresh  portions  of  it  to  the  action 
of  the  steam.  Nitric  and  nitrous  acids  are 
given  off  in  fumes  whioh  may  be  condensed 
with  water,  and  collected  as  collateral  pro- 
ducts (reducing  thereby  the  cost  of  the 
stannate).  Stannate  remains  which  may  be 
freed  from  its  insoluble  impurities  by  mix- 
ing it  with  water,  and  filtration  or  subsidence, 
as  in  the  process  first  before  described ;  and 
It  may  be  also  left  either  in  a  state  of  solu- 
tion, or  crystallised,  or  evaporated,  as  afore- 
said. 

Thirdly.  I  substitute  for  the  nitrate  of 
soda  employed  In  the  last  preceding  process 
chloride  of  sodium  (common  salt),  using, 
however,  equal  weights  of  the  salt  and  tin 
ore ;  and  pursuing  the  same  process  in  all 
other  respects,  I  also  obtain  thereby  stan- 
nate of  soda,  with  muriatic  acid  as  the  col- 
lateral product 


Fourthly,  I  obtain  by  the  following  pro- 
cess both  stannite  of  soda  and  stannate  of 
soda.  I  subject  to  a  red  heat  a  quantity  of 
metallic  tin  mixed  with  an  equal  weight  of 
solid  hydrate  of  caustic  soda,  (which  may  be 
obtained  by  boiling  down  caustic  soda  liquor, 
say  3i  cwt.  of  the  liquor  containing  22  per 
cent,  of  soda  to  about  1  cwt.  of  the  by- 
drate),  stirring  the  materials  well  during  the 
operation ;  whereupon  the  water  of  the  hy- 
drate of  soda  becomes  decomposed,  and 
parts  with  its  oxygen  to  the  tin,  and  the 
oxide  of  tin  so  formed,  uniting  with  the 
soda,  forms  a  stannite  of  soda,  suitable  for 
some  dyeing  and  printing  purposes.  To 
convert  this  stannite  of  soda  into  a  stannate 
of  soda,  I  boil  it  in  water,  on  which  a  por- 
tion of  metallic  tin  is  precipitated  in  the 
form  of  a  black  powder,  and  the  solution 
remaining  is  stannate  of  soda.  Or,  I  take 
twenty  parts  of  metallic  tin,  sixteen  parts 
of  solid  hydrate  of  caustic  soda,  and  three 
parts  of  oxide  of  manganese  (all  by  weight) 
and  subjeot  them  to  a  red  heat  in  an  open 
pot,  keeping  the  mixture  constantly  agitated, 
and  allowing  a  free  access  of  air.  So  small 
a  portion  of  oxide  of  manganese  as  is  con- 
tained in  this  mixture  would  be  quite  insuffi- 
cient of  itself  to  peroxidize  all  the  tin,  but 
this  oxide  of  manganese  is  converted  by  the 
heat,  and  absorption  of  oxygen  from  the 
atmosphere,  into  a  manganate  of  soda,  and 
this  manganate  becomes  decomposed  by  the 
tin,  on  which  part  goes  to  form  peroxide  of 
tin,  leaving  a  residuum  of  oxide  of  manga- 
nese, which  becomes  once  more,  by  a  new 
absorption  of  atmospheric  oxygen,  a  man- 
ganate, and  that  manganate  is  decomposed 
by  the  tin  as  before,  yielding  a  fresh  acces- 
sion of  peroxide  of  tin ;  and  so  the  process 
goes  on  until  all,  or  nearly  all,  the  tin  has 
become  peroxidized  and  combined  with  the 
soda.  The  mass  in  the  pot  is  then  dissolved 
in  water,  and  the  solution  clarified  by  filtra- 
tion or  subsidence.  The  supematent  liquid 
Is  a  solution  of  stannate  of  soda,  which  may 
be  either  left  as  it  is,  or  crystallized,  or  era- 
porated  to  dryness,  as  aforesaid.  The  pre- 
cipitated oxide  of  manganese  may  be  col- 
lected and  used  over  again. 

The  stannite  formed  in  the  first  of  the 
processes  described  under  this  branch  of  my 
specification  may  be  formed  into  stannate  of 
soda  by  merely  keeping  it  freely  exposed,  at 
a  red  heat,  to  the  atmosphere  for  a  sufficient 
length  of  time ;  but  I  prefer  the  oxidizing 
process  by  means  of  manganese,  as  more 
expeditious,  and,  on  the  whole,  cheaper. 

Fifthly.  I  also  employ  for  the  formation 
of  stannate  of  soda  oxide  of  tin,  which  I 
obtain  by  heating  metallic  tin  to  redness  in 
an  iron  vessel,  keeping  it  well  stirred,  and 
passing  a  current  of  steam  or  ur  over  it. 
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And  tlus  oxide  of  tin  I  treat,  along  witli 
caustic  soda,  in  prediely  the  same  way 
ai  tlie  ore  has  been  before  directed  to  be 
treated. 

Sixthly,  I  mannfactare  stannate  of  pot- 
ash b?  each  and  every  of  the  methods  before 
described  of  manufacturing  stannate  of  soda, 
substituting  only  in  each  case  where  caustic 
soda,  or  nitrate  of  soda,  or  chloride  of 
sodium  is  directed  to  be  employed,  an  equi- 
valent of  caustic  potash,  or  of  nitrate  of 
potash,  or  of  the  chloride  of  potassium,  as 
the  case  may  be. 

Seventhly.  I  also  manufacture  stannite  of 
potash  by  the  same  process  as  stannite  of 
soda  is  before  directed  to  be  produced,  sub- 
stituting for  the  hydrate  of  soda  an  equiva- 
lent of  hydrate  of  potash. 

Bighthly,  I  manufacture  stannate  of  lime, 
or  a  stannate  of  any  of  the  other  alkaline 
earths,  by  substituting  a  hydrate,  or  nitrate, 
or  muriate  of  the  said  lime  or  other  allcaline 
earth  for  the  soda  or  potash,  or  for  the 
nitrates  or  muriates  of  soda  and  potash, 
directed  to  be  used  in  the  processes  before 
described ;  and  from  any  of  these  staonates 
I  procure  peroxide  of  tin,  soluble  in  acids, 
by  adding  an  acid,  such  as  muriatic,  which 
combines  with  the  lime  or  other  nllcaline 
earth,  setting  free  the  preoxide  of  tin,  and 
forming  a  soluble  salt  with  the  earth,  which 
may  be  separated  from  the  peroxide  of  tin 
by  washing  with  water. 

Ninthly.  I  manufacture  peroxide  of  tin 
(otherwise  binoxide  of  tin  or  stannic  acid) 
by  passing  carbonic  acid  into  a  solution  of 
stannate  of  soda  or  stannate  of  potash,  or  by 
passing  carbonic  acid  over  either  of  these 
salts,  in  a  dry  or  damp  state,  until  all,  or 
nearly  all,  the  alkali  is  converted  into  car* 
booate,  separating  the  peroxide  of  tin  which 
is  set  free  by  washing  with  water,  and 
filtering  or  decanting  off  the  solution  of 
carbonate  of  soda  or  potash.  Or  I  add  sul- 
phuric or  any  other  convenient  acid  to  a 
solution  of  the  stannate,  which  precipitates 
the  oxide  of  tin,  after  which  the  solution  of 
Ae  salt  of  the  alkali  is  essily  separated  by 
filtration  or  decantation.  Or,  lastly,  bicar- 
bonate of  soda,  or  potash,  or  bisulphate  of 
soda  and  potash  may  be  mixed  with  the 
stannate  soludon,  which  will  convert  the 
alkali  of  the  stannate  into  carbonate  and 
precipitate  the  peroxide  of  tin ;  which  may 
be  separated  as  in  the  preceding  caae  by 
filtering  or  decantation. 

Tenihly.  I  manufacture  any  of  the  salts 
of  peroxide  of  tin,  by  treating  the  peroxide 
(obuined  from  the  stannates  of  soda  or  pot- 
ash, or  from  the  stannates  of  lime,  or  other 
alkaline  earth,  by  any  of  the  procetsee 
before  described,)  with  the  acid  necessary 
to  produce  the  partioular  salt  repaired.    If, 


for  example,  ozymuriate  of  tin  (othemiie 
bichloride  of  tin)  is  required  to  be  prodaeed, 
I  add  peroxide  of  tin  to  mnriatie  add  until 
the  last  portion  added  renuins  undissolved. 
The  clear  liquor  is  the  oxymuriate  in  a  stite 
ready  for  nse« 

For  the  tin  ore  and  metsllie  tin  ised 
in  some  of  the  preceding  prooesKi,  tlie 
refuse  of  the  tin  smelting  woriu,  esUed  tin 
slsg,  may  be  occasionally  substituted  with 
advantage.  It  is  to  be  reduced  like  the  ore 
to  a  state  of  powder,  and  used  either  with 
soda  or  potash,  or  with  the  muriate  of  lodN 
or  potash,  or  with  the  nitrate  of  soda  or 
potash,  or  with  toda  or  potash,  and  oxide 
of  mangaoeae;  exceptbg  only  as  regardi 
the  last,  when  the  tin  contained  in  the  tiif 
is  in  the  state  of  peroxide  of  tin,  in  which 
case  the  oxide  of  manganese  will  pot  he 
required. 

Clttimx, — Vlrwt.  I  claim  the  preptratloB  of 
stannate  of  soda  and  stannate  of  potash  by  the 
process  first  before  described,  in  so  (sr  u 
regards  the  heating  of  the  tin  ore  redooed 
to  powder  along  with  the  caustic  lods  or 
potash. 

Second.  I  claim  the  preparation  of  itaa- 
nate  of  soda  and  stannate  of  potash  hj  the 
processes  secondly  and  thfardly  before  de- 
scribed, in  so  fkr  as  regards  the  heating  of 
tin  ore,  reduced  to  powder,  along  with 
nitrate  of  soda  or  nitrate  of  potash,  muriate 
of  soda,  or  muriate  of  potash,  and  passio^ 
currents  of  steam  over  the  same. 

Third*  I  claim  the  obtaining  of  stannate 
of  soda  and  stannate  of  potash  from  metal- 
lic tin,  combined  with  a  hydrate  of  canatie 
soda  or  potash,  or  with  a  hydrate  of  canstie 
soda,  or  potash,  and  mannnese,  bj  the 
modes  or  processes  described  under  the 
fourth  head  of  this  specification. 

Fourth.  I  claim  die  obtaining  of  stannite 
of  soda  and  stannite  of  potash  bj  the  fint 
part  of  the  modes  or  procesaes  described 
under  the  said  fourth  head  of  this  apaeiii- 
cation. 

Fifth.  I  daim  the  obtaining  of  stannitB 
of  soda  or  potash  from  metamc  tin,  which 
has  been  oxtdixed  in  the  manner  described, 
and  afterwards  treated  aa  before  dlfected* 

Shth.  I  claim  the  preparation  of  the  stan- 
nate of  lime,  and  other  stannates  of  sOuBim 
earths,  in  manner  before  direeted. 

Seventh,  I  clahn  the  preparation  of  per- 
oxide of  tin  by  each  and  every  of  the  B^ 
thods  or  processes  before  deacribed. 

Biffhth.  1  daim  the  preparation  of  oif- 
mnriate  of  tin  and  other  salts  of  peroxide 
of  tin  by  treatment  of  the  peroxide  of  tio 
(obtained  in  the  way  described)  with  sddi 
as  before  described. 

Ninth,  T  claim  the  employment  of  tin 
slag,  whenever  it  can  be  used,  u  e  labstitato 
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for  tin  oie  or  metallio  tin  in  any  of  the  pro- 
eeites  described. 

And,  in  eondnaion,  I  declare  that  I  make 
no  claim  to  the  conversion  of  any  of  the 
lolations  aforesaid  into  crystals*  or  dry 
salt,  by  evaporation,  which  is  a  common 
chemical  process,  bnt  that  I  claim  ezclnsive 
right  to  the  stannates  and  stannites  prepared 
by  the  improved  processes  herein  described 
and  claimed,  whether  snch  stannates  and 
stannites  are  evaporated  to  dryness  or  crys« 
tallised,  or  not  evaporated  to  dryness  or 
crystallised  before  nse. 

William  Ieonsids  Tait,  of  Rugby, 
printer  and  bookseller.  F^r  on  imprwd 
MMthod  or  methodi  ((f  producing  outHnet 
on  paper,  pattehoard,  parchment,  papier* 
mdeh^,  and  other  like  fabriee.  Patent 
dated  December  9,  1848. 

Fireilg.  My  invention  has  for  its  object 
to  facilitate  the  acquirement  of  a  knowledge 
of  geography,  by  providing  for  the  use  of 
students  blank  sheets  of  paper  (or  of  any 
other  of  the  materials  aforesaid),  each  punc- 
tured with  snch  guide  marks  for  the  ddi- 
nestion  of  some  portion  or  other  of  the 
globe,  that  the  student  shall  have  bnt  to 
connect  these  marks  by  suitable  lines, 
straight  or  curved,  in  order  to  produce  a 
complete  outline  map  of  the  same.  The 
manner  in  which  I  accomplish  this  is  as 
follows  :~I  paste  a  copy  of  a  map  of  the 
portion  of  the  globe  intended  to  be  outlined 
upon  a  well- planished  and  thin  plate  of 
some  soft  metal,  as  sine  or  pewter,  and 
when  it  has  become  quite  dry,  I  prick  the 
map  through  with  a  dry  style  at  every  point 
where  I  think  it  advisable  to  leave  a  mark 
for  the  guidance  of  the  sketcher,  and  with 
such  force  as  to  raise  a  burr  on  the  outside 
sur&oe  of  the  metal  plate  beneath.  For 
example,  I  mark  by  a  single  puncture  each 
point  where  the  lines  of  latitude  and  longi- 
tude intersect  each  other,  and  also  the  point 
where  each  of  these  lines  terminates,  so 
that  when  these  punctures  are  transferred 
to  the  sheet  of  paper,  it  is  only  necessary  to 
connect  point  to  point  to  produce  the  divi- 
sional lines  b  full.  And  when  coast  or 
river  lines  are  to  be  Indicated,  I  make  the 
guide  punctures  more  or  less  numerous, 
that  is  to  say,  at  a  greater  or  less  distance 
apart,  according  as  the  lines  are  more  or 
lest  waving  or  tortnons.  Again  ;  mountains, 
lakes,  cities,  towns,  and  other  prominent 
objects,  I  denote  by  punctures  larger  than 
the  others,  or  by  clusters  of  punctures  in 
the  form  of  cirdes,  triangles,  crosses,  5ec. 
From  the  plate  which  has  boon  thus  punc- 
tured, that  is  to  say,  from  the  burred  side  of 
it  (which  is  the  opposite  of  that  to  which 
the  original  map  was  pasted),  I  afterwards 
take  as  many  impressions  as  I  want  on  plain 
paper  Cor  any  of  the  other  ihbrics  aforesaid), 


by  means  of  a  eopper-plate  or  any  other 
suitable  press ;  and  when  the  burrs  become 
worn  down  from  nse,  I  restore  them  to  their 
original  sharpness  by  repuncturing  them 
with  the  style  from  the  opposite  side. 

Secondly,  My  invention  consists  in  pro* 
ducing  outline  maps  of  the  same  description 
as  the  preceding,  but  with  the  impressions 
of  the  punctures  in  visible  colours,  as  black, 
blnei  or  red.  I  effect  this  by  placing  a  sheet 
of  paper  or  cloth,  coated  or  saturated  with 
the  desired  colour  (similar  to  the  carbonic 
sheets  used  in  letter-copying  machines)  be- 
tween the  punctured  plate,  while  it  is  in  the 
course  of  being  printed  from,  and  the  paper 
(or  other  material)  which  receives  the  im- 
pression. 

Thirdijf,  My  invention  consists  in  directly 
puncturing  plates  of  metal,  that  is  to  say, 
without  the  superposition  of  any  copy,  as  in 
the  precedhig  cases,  with  dotted  outlines  of 
objects  of  all  sorts,  and  taking  impressions 
from  the  same,  either  colourless  or  in 
colours,  by  the  processes  before  described. 

Fourthly,  My  invention  consists  in  the 
construction  of  a  cylinder  press  suitable  for 
taking  impressions  of  dotted  outlines  from 
plates  punctured  by  either  of  the  processes 
before  described. 

[A  description  of  tins  press  follows,  which 
it  is  unnecessary  to  give,  as  the  patentee  does 
not  confine  himself  to  the  use  of  it  alone.] 

Fifthly,  My  invention  consists  in  en- 
graving continuous  outlines  of  maps  and 
other  subjects  upon  plates  of  metal  in  the 
usual  way,  and  talcing  dry  impressions 
thereof,  or  impressions  without  ink  or  colour 
on  paper  or  any  other  of  the  fabrics  afore- 
said, by  pressure  of  the  plates  on  the  paper, 
or  of  the  paper  on  the  plates,  effected  by 
means  of  a  letter-press,  or  any  other  suita- 
ble machine. 

Sixthly,  My  invention  conaists  in  taking 
casts  in  gntta  percha  of  the  ontline  plates, 
both  dotted  and  continuous,  produced  by 
the  processes  before  described,  and  printing 
from  such  casts  in  the  same  way  as  from  the 
original  plates  themselves.  The  gutta  per- 
cha may  be  either  poured  in  a  state  of  solu- 
tion over  tiie  plates  (enclosing  them  for  the 
time  in  a  temporary  rim  or  chasing),  and 
allowed  to  oool,  or  used  in  the  state  of  solid 
slabs,  wanned  to  a  sufficient  degree  of  plas- 
ticity to  be  readOy  indented  oy  pressing 
them  upon  the  plates  or  the  pUtes  upon 
them. 

Sevemthly,  In  order  to  the  production  on 
paper  and  the  other  fabrics  aforesaid,  of 
coloured  straight  lines,  or  of  divergent  and 
convergent  lines,  like  the  lines  of  longitude 
and  latitude  laid  down  according  to  Merca- 
tor's  projection,  or  of  waving  lines,  I  make 
nse  of  an  apparatus  of  ti^  description 
represented  in  fig.  2* 
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[Of  this  apparatus  a  brief  description 
may  suffice.  The  paper  to  bs  ruled  is  laid 
on  an  endless  web,  with  a  sheet  of  cloth 
or  paper  beneath  charged  with  colour,  and 
the  web  reyolves  tinder  a  crosshead  of  In- 
dia-rubber, in  which  are  inserted  a  series 
of  dull-pointed  needles,  which,  by  pres- 
sure, produce  the  required  lines.  Diver- 
gency or  convergency  is  produced  by  a 
second  endless  web  placed  above  the  other, 
which  carries  ^  tablet  of  gutta  percha,  in 
which  grooves  are  cut  corresponding  to  the 
lines  desired  to  be  produced,  which  grooves 
catch  the  heads  of  the  needles  as  this  second 
web  revolves,  and  impart  to  them  the 
requisite  angles  of  inclination.] 

Eightly.  To  facilitate  the  drawing,  in 
outline  maps,  of  the  lines  of  longitude  and 
latitude,  I  cut  thin  plates  of  metal,  sheets  of 
card-board  or  other  suitable  substance, 
through  and  through,  in  lines  corresponding 
to  the  said  lines  of  longitude  and  latitude, 
and  thus  form  guide  frames  by  the  superpo- 
sition of  which  on  the  paper  or  other  fabric, 
the  required  lines  can  be  readily  filled  in 
with  pen  or  pencil. 

Ninthly,  I  produce  raised  outlines  on 
paper,  or  any  other  of  the  fabrics  aforesaid, 
for  the  use  of  blind  persons,  of  letters, 
numerals,  and  other  characters,  by  first 
striking  out  the  same  in  metal  plates,  by 
stamping  or  perforation,  and  then  taking 
impressions  from  such  plate,  on  the  paper 
or  other  fabric  by  means  of  a  letter-press  or 
other  suitable  press.  Or,  I  engrave,  that  is 
to  say,  indent  only,  the  letters,  numerals,  and 
other  characters  on  sheets  of  metal,  and  take 
dry  impressions  therefrom  by  similar  means. 

Trnthly,  I  produce,  for  educational  uses, 
colourless  outlines  of  maps  and  other  lineal 
designs  in  the  fabrics  of  papers,  after  the 
manner  of  the  ordinary  trade  water-marks. 
I  take  a  sheet  of  wire  cloth,  or  numerously 
perforated  plate  of  metal,  and  work  in  or 
interweave  the  outline  design  with  wire,  or 
hair,  or  silk  thread,  or  gutta  percha  thread. 
Or  I  produce  the  design  on  wire  cloth,  by 
laying  on  gutta  percha,  in  a  warm  and 
plastic  state,  in  streaks  or  larger  masses,  aa 
required;  or,  by  warming  the  wire  cloth, 
and  applying  the  gntta  percha  in  a  cold 
state.  I  use  the  wire  doth  and  perforated 
metal  plates  which  have  been  thus  prepared, 
to  form  moulds  for  making  paper  by  hand, 
the  mode  of  doing  which  is  well  known  and 
understood.  Or,  I  use  the  wire  doth  with 
the  designs  ombodied  in  or  laid  on  it,  in  the 
ordinary  way  in  which  wire  cloth  is  used  in 
making  paper  by  machinery.  Or,  I  attach 
the  piece  of  wire  cloth  containing  the  design 
to  the  upper  surfsoe  of  the  continuous  web, 
which  cimries  the  paper,  or  to  a  second 
endless  web  revol? Ing  above  it,  or  to  the 
anrfaoe  of  the  dandy  roller  itself. 


Eleventhly,  For  the  purpose  of  inidiii; 
pupils  in  caligraphy,  in  giving  the  proper 
slope  to  the  letters,  and  also  to  aiiiit  writen 
generally  in  this  respect,  I  manufketare 
paper  with  guide  lines  embodied  tbeniD, 
also  after  the  manner  of  water-marks.  Thoe 
lines  are  inclined  from  top  to  bottom  at  aa 
angle  corresponding  widi  that  which  ihooU 
be  given  to  the  letters  in  writing ;  and  then 
are  two  sets  of  them  crossing  each  other, 
one  of  which  serves  for  the  front  ride  of  tlie 
sheet,  and  the  other  for  the  hack.  I  pro- 
duce these  lines  in  the  course  of  msnufie- 
turing  the  paper,  and  while  it  is  yet  in  a 
semi-pulpy  state,  by  produdog  the  oorrs- 
ponding  figure  on  the  surface  of  theordiaa^ 
dandy  roller,  in  the  manner  before  de- 
scribed. 

Twe^thly,  I  produce,  for  variou  dii- 
tinctive  purposes  in  trade  and  baaiieis, 
paper  with  coloured  lines,  dther  vertical,  or 
diagonal,  or  waving,  and  embodied  nore 
or  less  in  the  substance  of  the  psper  in 
the  course  of  manufacture,  so  that  they 
cannot  be  removed  therefrom,  except  by 
processes  and  operations  which  would  de- 
stroy the  texture  of  the  paper,  aad  leid, 
consequently,  to  immediate  detectioa. 

Thirteenthly,  I  produce  coloured  outlioe 
devices  in  the  body  or  substance  of  psper 
(similar  to  water-marks),  by  the  luse 
means  as  those  last  directed  to  be  employed 
for  produdog  coloured  lines.  Bat  io^etd 
of  having  sudi  devices  worked  into  or  soper- 
imposed  upon  the  wire  cloth  of  the  dandy 
roller,  these  devices  may  be  engraved,  or 
otherwise  produced  upon  th6  surface  of  i 
solid  or  hollow  roller  (which  may  be  snde 
of  metal,  wood,  or  any  other  convenieot 
substance),  or  on  a  metal  plate,  which  mif 
be  afterwards  bent  and  affixed  to  the  body 
of  such  roller. 

Fourteenthly.  My  invention  connsts  in 
the  application  of  the  several  processes 
before  described  for  the  production  of  dot- 
ted and  continuous  outlines,  to  the  produc- 
ing generally  of  outlines  of  all  objects  ^ 
may  bo  made  the  subject  of  lineal  represen- 
tation, and  a  knowledge  of  which,  or  skill  in 
ddineating  which,  may  be  promoted  by 
means  of  such  outlines,  as,  for  example,  ths 
human  figure,  statues,  buildings,  mschines, 

Claims.-^Firtt,  I  claim  the  produaajof 
dotted  outline  maps  on  paper,  pastebosid, 
parchment,  papier-m4chl,  and  other  like 
fabrics,  both  colourless  and  in  odours,  by 
all  and  every  of  the  means  and  methodi 
described  under  the  first,  second,  third, 
fourth,  and  sixth  heads  of  tUs  spcdfiet- 
tion. 

Second,  I  claim  the  produdng  of  cond- 
nuous  colourless  outlines  on  papff  >■" 
other  fabrics  aforesaid,  by  the  dry  proeeMei 


ENGLISH    SPECIF1CATI017S    EKROLLED   DURING  THE   WEEK. 


573 


described  under  the  fifth  head  of  this  speci- 
fication. 

Third,  I  clttim  the  producing  of  dotted 
and  continuous  outlines  from  i^utta  percha 
casts,  as  before  described. 

JFbiir/A.  I  claim  the  employment,  for  the 
purposes  of  my  invention,  of  the  machine 
represented  in  fig.  1  of  the  esgrsTings  here- 
unto annexed  and  before  described. 

F{/iA,  I  claim  the  prodiloing  of  straight 
and  curved  lines  (for  outline  purposes),  by 
means  of  the  machinery  represented  in  fig. 
2  of  the  engravings  hereunto  annexed  and 
before  described. 

iSirM.  I  claim  the  making  of  perforated 
guide  frames  to  assist  persons  in  drawing 
lines  of  longitude  and  latitude,  as  before 
described. 

Seventh,  I  claim  the  producing  of  raised 
outline  letters,  numerals,  and  other  charac- 
ters for  the  use  of  the  blind,  by  the  modes 
before  described. 

Eighth,  I  claim  the  producing  of  colour- 
less outlines  of  maps  and  other  lineal  de- 
aigns  in  the  body  or  substance  of  papers, 
afi^r  the  manner  of  water-marks,  as  before 
described,  but  only  when  such  designs  are 
used  for  educational  purposes. 

Ninth,  I  claim  the  producing  of  designs 
on  dandy  rollers  by  the  application  of  gutta 
percha  to  the  wire  cloth  of  the  dandy  roller. 
Tenth,  I  claim  the  producing  of  colour- 
less diagonal  lines  in  the  body  or  tubstance 
of  paper,  after  the  manner  of  water-marks, 
for  ^igraphic  purposes,  as  before  de- 
scribed. 

Eleventh,  I  claim  the  producing  of  co- 
loured vertical,  diagonal,  and  waving  lines 
in  the  body  of  paper  during  the  making 
thereof,  for  distinctive  purposes  in  trade 
and  business,  as  before  described. 

Twelfth,  I  claim  the  producing  of  co- 
loured outline  devices  in  the  body  or  sub- 
stance of  paper,  similar  to  water- marks,  as 
before  described. 

Thirteenth,  I  claim  the  application  to 
general  purposes  of  so  much  of  the  several 
processes  for  producing  dotted  and  conti- 
nuous outlines,  coloured  or  colourless,  be- 
fore claimed  as  may  be  applicable  thereto. 

[We  earnestly  recommend  the  preceding 
improvements  to  the  attention  of  the  Privy 
Council  Committee  on  Education,  and  to 
all  persons,  in  or  ont  of  authority,  who  take 
an  active  interest  in  the  cause  of  education. 
We  know  of  nothing  belter  calculated  to 
promote  the  acquirement  of  geographical 
knowledge  and  skill  in  artistical  delineation, 
than  Mr.  Tait's  outline  maps  and  sketches, 
the  dotted  and  colourless  ones  more  espe- 
cially. At  the  far-famed  Rugby  School 
they  are  already  in  authorised  and  universal 
use.— £d.  M.  M.] 
Crristophbr  Nickels,    Albany-road, 


Camberwell,  gentleman.  For  improvemenie 
in  the  manitfaclure  of  gloves  and  arliclet  qf 
dress  and  furniture.  Patent  dated  De- 
cember 9,  )8i8. 

Claims, — 1.  The  manufacture  of  gloves 
of  a  fabric  composed  of  woollen  warp  and 
silk,  licen,  or  cotton  weft,  ao  as  to  give 
greater  strength  in  the  length. 

2.  The  manufacture  of  gloves  from  cylin- 
drical woven  fabrics,  cut  so  that  the  weft  shall 
run  in  an  angular  direction  from  end  to 
end. 

3.  The  manufacture  of  articles  of  dress 
and  furniture,  of  chenille,  by  weaving  it  in 
varying  widths,  so  as  to  suit  the  different 
diameters  required. 

4.  The  manufacture  of  articles  of  dress 
or  furniture,  of  chenille,  made  in  one  weav- 
ing, by  cutting  it  in  sig-zag  directions  to 
obtain  the  varying  widths  required. 

5.  The  manufacture  of  chenille  by  bob- 
bin-net or  twist-lace  machines. 

6.  The  manufacture  of  chenille  by  warp 
weaving. 

John  Tutton,  20,  South  Audley-strect, 
Grosvenor-square,  mechanist.  For  inu 
provsments  in  the  construction  and  arrange-' 
ment  of  certain  parts  of  buildings.  Patent 
dated  December  9,  1848. 

This  invention  (?)  consists  in  the  con- 
struction of  projecting  windows  of  slate  or 
iron,  or  of  those  materials  combined  toge- 
ther, and  in  the  adapUtion  to  the  unglazed 
portion  thereof  of  safety  closets,  or  of  water 
closets  with  a  swing  looking-glass  and  wash- 
hand  basin. 

Claim. — The  construction  of  projecting 
windows  of  slate  or  iron,  or  of  a  combina- 
tion of  those  materials,  with  safety  and 
other  closets  ;  and  the  construction  of  water 
closets  in  combination  with  swing  looking- 
glasses  in  sucii  projections. 

Edmund  Haiitlkt,  Oldham,  Lancaster, 
mechanic.  For  certain  improvements  in 
machinery  or  apparatus  to  be  employed  in 
the  preparation  and  spinning  qf  cotton  and 
other  fibrous  substances.  Patent  dated 
December  1>,  1848. 

The  object  of  this  invention  is — 

1.  To  decrease  the  oscillation  or  vibration 
of  tbe  spindles  in  slubbing,  and  to  allow  of 
their  running  at  greater  velocities ;  and, 

2.  To  dispense,  by  a  new  mode  of  work- 
log  the  ** backing  off"  in  self-acting  mules, 
with  some  of  the  parts  thereof. 

1.  The  diameter  of  the  upper  part  of  the 
socket  of  the  flyer  is  retained,  as  usual, 
while  that  of  fh*  lower  part  is  diminished  to 
suit  the  top  of  the  spindle,  and  the  arms  of 
the  flyer  are  shortened.  The  bevel  wheel 
which  drives  the  bobbin  is  fixed  on  a  bush 
sliding  on  the  spindle,  and  attached  to  the 
bearing. 

3.  An  adjustable  cam- wheel  is  substituted 
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for  the  horse-shoe  spring  and  le^er  em- 
ployed to  work  the  "  backing  off"  In  sclf- 
actiag  moles. 

Gtetnw.— 1.  Decreasing  the  diameter  of 
the  lower  part  of  the  socket  of  the  flyer 
to  soit  that  of  the  top  of  the  spindle. 

2.  Fixing  the  berel  bobbhi-driTing  wheel 
to  a  bash  on  the  spindle,  Instead  of  to  the 
spindle  itself. 

3.  A  mode  of  working  the  backJng-oif 
in  self-acting  moles. 

Anorsw  Lamb,  of  Soothampton,  engi- 
neer, and  WitxiAM  Alltovt  SuMMsas,  of 
Millbrook,  engineer,  tbr  certain  improve* 
menti  in  etenm  en^inee  and  eieam  doOere, 
tmd  m  eertmn  apporahu  eonmeeted  there- 
with. Patent  dated  December  9,  1848. 
n  For  specification  and  claims,  see  aii/«,  p* 
554. 

John  OAADNsn,  of  Wokingham,  oItU 
engineer.  F&r  improvemente  in  gitdtrefor 
bridgee  and  other  ttrmetwee.  Patent  dated 
December  9,  1848. 

For  specification  and  claims,  see  €nte,  p. 
560. 

William  Palmkr,  Satton-street,  Clerk- 
enwell,  Middlesex,  manofaetnrer.  For  im» 
pronementt  in  the  manu/aeture  qf  eandlee. 
Patent  dated  December  9,  1848. 

Gahnt, — 1.  A  mode  of  maonfhetoring 
oandles  moolded  at  each  end,  and  sereral  <? 
them  opon  the  same  wick. 

2.  A  mode  of  coating  or  applying  candle 
stoff  so  as  to  combine  two  or  more  wieks. 

8.  The  manufactoring  night  and  mortar 
lights  in  cases  of  woren  fabrics,  also  in 
vessels  of  glass. 

4.  The  manofiietore  of  candles  of  less 
length  than  diameter. 

5.  The  making  of  light  and  mortar  can- 
dles with  angolar  edges. 

6.  The  employment  of  wick-holders. 

7.  The  placing  two  or  more  wicks  in  one 
candle,  placed  at  a  distance  apart  from  one 
another  of  five-sixteenths  of  an  inch. 

8.  The  winding  of  fonr  wicl[s  spirally 
opon  a  wire  five-sixteenths  of  an  inch  thick 
or  more. 

V.  The  use  of  two  or  more  compoond  or 
donble  wicks. 

10.  The  nse  of  two  or  more  woven  flat 
wicks. 

11.  Placing  four  or  more  wicks  in  two 
rows. 

12.  The  application  of  holders  to  night 
lights,  so  ss  to  hold  the  wick  in  an  inclined 
direction. 

GKonoB  Lawrvncb  Lbk,  Holbom, 
lithographer.  For  improventente  in  pro- 
dueing  omamentai  deeigne.  Patent  dated 
December  11,  1848. 

The  ornamental  design  is  printed,  or 
printed  and  painted,  by  type  or  blocks,  with 
a  mixture  of  litht^fipber's  varnish,  dryers, 
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and  ooloor,  opon  one  or  botii  rfdea  of  thin 
sheets  of  gelatine,  which  have  been  pf«- 
vionsly  soaked  in  a  compoond  of  spirits  of 
torpentine  or  wine,  and  some  mastio  var- 
nish, to  prevent  the  iiqorioos  action  of  the 
atmosphere  opon  them.  The  gronad  of  the 
design  is  formed  by  painting  it  in  opeqoe 
ootoiarsi  and  the  etteet  may  be  In  sone 
cases  heightened  by  qolekening  tiM  beek,  or 
inserting  mocW  of  pearl,  or  by  dusting 
some  pMti  witii  fioek,  or  ooating  theai  with 
metal  leaf.  In  this  ease  they  are  paaed 
between  rollers  for  the  porpoee  of  pluiiah-> 
ing  the  metal.  The  aheet  of  gelatine  ii  then 
fhmied  and  glaaed,  and  the  atmoephers  ei- 
daded  by  pasting  piper  over  its  edges  aad 
those  of  the  g^ass. 

2.  Letters  and  figores  are  printed  in 
ooloors  and  varnished,  after  oiiioh  tbey  are 
to  be  applied  to  shops. 

3.  In  order  to  prodooe  an  iositation  of 
marble  upon  plaster  and  other  sorfhees,  it  is 
proposed  to  blend  together  tlie  neeeasaiy 
colours  opon  the  sorfuse  of  water,  oontahied 
in  a  soitable  vessel,  and  then  to  dip  the 
article  therein. 

Claime. — 1.  the  mode  of  prododng  erne- 
mental  designs  ot  sarfkces  by  the  employ- 
ment of  gelatine  and  glass,  to  which  opaqoe 
ooloors  are  applied  by  prfaiting  and  paint- 
ing. 

2.  The  qoickening  of  the  gelatine. 

8.  The  employment  of  flock. 

4.  The  mode  of  producing  omaaeBtal 
designs  in  the  shape  of  letters  and  figores 
for  shops,  &c. 

5.  The  mode  of  prododng  ornamental 
derigna  in  imitation  of  marble  on  ptaater 
and  other  sorfaoes. 

&BCBMT  AMBUOAir  PATSMTB. 

[Selected  ttom  the  FremkUm  ^ommal.} 
For    AN    Improvbmbkt  in    Ladibb' 
CoBDSD  Skirts.     William  E.  Megtrndt, 

Claim, — •'  What  I  daim  as  my  Invention, 
In  the  method  of  making  ladies*  self-ad jost- 
ing  skirts,  is  introdocing  in  dternate  order, 
threads  or  cords  of  manilla  or  other  elastio 
material,  twisted  in  opposite  directions,  with 
the  cloth  of  which  the  skirt  is  composed,  in 
alternate  order,  so  that  a  thread  or  cord  whose 
fibres  are  twisted  to  the  left,  shall  eoonteract 
the  tendency  to  kink  of  the  next  adjacent 
cord  or  thread,  whose  fibres  are  twisted  to 
the  right,  by  which  the  skirting  is  prevented 
from  kinking,  and  by  which  the  dress  is  re- 
tained in  a  proper  position, whether  the  cords 
be  composcMi  of  one  or  more  strands,  or  msde 
in  any  other  mode  which  is  sabstantially  the 
same,  by  which  analogous  results  are  pro- 
duced. 

For  an  Improtbmbnt  in  Elbctrical 
Maorinbs.    JB.  8,  Blake. 

The  patentee  says,-''*  The  d^aracteratic 
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of  my  inrentloii  eonslflti  In  employiDg  for 
the  electric  a  tube  or  eyUnder  of  glasi,  gup- 
ported  by  B  filed  rubber  whiok  enrroaadt 
it,  and  in  which  it  is  to  be  moTOd  back  and 
forth  in  the  direction  of  iti  axis,  in  dii- 
tinction  from  the  umal  method  of  employ- 
ing a  glass  cylinder  or  disk)  monntod  upon 
gndgeons  or  journals,  supported  in  a  frame 
and  rerolTing  about  its  axis.  By  means  of 
this  deTice,  I  am  enabled  to  reduce  the 
•eteral  parts  of  the  apparatus  to  such  form 
that  they  cftn  be  made  at  less  expense,  and 
pooked  in  a  case  of  smaller  dimensions  than 
the  qiparatus  heretofore  hi  use.*' 

Fon  AN  Impaovkmbnt  nt  Hollow 
At^OEftS.    JMlHd  Oiorpe. 

The  patentee  says, — *<  The  nature  of  my 
invention  consists  ill  arranging  and  combin- 
ing with  the  machine  in  oomoion  use  for 
boring  round  tenons,  an  adjustive  sliding 
centring  point,  which  being  forced  into  the 
wood  at  the  centre  of  the  part  of  which  it 
is  required  to  form  the  tenon,  guides  the 
cutters  aoeorately,  until  a  sufficient  length  of 
the  tenon  is  formed  to  enter  the  tube,  after 
which  it  guides  itself,  independent  of  the 
centring  point,  in  the  manner  of  tools  in 
common  use  for  similar  purposes.  By  the 
use  of  my  iuTcntion,  the  operation  of  de- 
scribing a  circle  upon  the  aid  of  the  piece 
on  which  the  tenon  is  required  to  be  cut, 
and  then  sha?ing  the  wood  down  to  the 
circle  to  start  the  cutters,  as  is  done  hi  using 
the  common  hollow  auger,  is  rendered  un- 
necessary, and  thus  labour  is  sayed,  and  the 
work  is  done  with  superior  accuracy." 

Foe  an  IicpnovxitSNT  iw  thb  Maku- 
FAOTUUB  ofVxllvtxd  Cloth.  V.H.Btond. 


The  patentee  says,  — *'I  take  musUn, 
linen,  or  any  other  doth  made  of  cotton  or 
linen,  fasten  it  with  cords  on  frames ;  then  I 
take  a  smooth  piece  of  pumice  stone  and 
rub  the  same  off  with  it.  When  this  is 
done,  I  apply  to  it,  with  a  couple  of  large 
round  knlTes  or  brushes  made  for  this  pur- 
pose, a  composition  made  as  follows: — I 
take  4  gallons  of  linseed  oU,  In  which  a 
quarter  of  a  pound  of  India  rubber  has  been 
dissolved,  (which  is  done  by  putting  it  for 
about  thiree  hours  on  ar  strong  ooal  fire,) 
when' I  add  a  quarter  of  a  pound  of  bees- 
wax, and  boil  it  again  half  an  hour ;  after 
this,  I  add  about  a  quarter  of  a  pound  of 
gum  elemi,  and  boU  it  a  quarter  of  an  hour ; 
then  I  add  1  lb.  of  ayrhalt,  boil  It  again  for 
about  half  an  hour ;  and  then,  at  last,  I  add 
2  lbs.  of  fine  lamp  black,  mix  it  well  toge- 
ther, and  boil  this  again  for  about  half  an 
hour. — ^This,  when  cold,  is  applied.  When 
I  have  given  the  cloth  a  ooat  of  this  mass, 
I  put  it  into  a  warm  place  to  dry.  I  take 
water  and  put  it  on  the  doth,  and  then  I 
take  pumioe  stone  and  rub  it  off  with  the 
water,  dry  it  again,  and  give  it  another  coat 
as  before,  and  treat  it  in  the  same  manner. 
When  this  is  done  I  apply  to  it  a  coat  of  the 
following  composition,  very  thin  and  even : 
—I  take  1  lb.  ot  gum  copal,  melt  it  in  a 
suitable  vessd,  add  to  it  1  lb.  of  linseed  oil, 
in  which  1  oz.  of  India  rubber  has  been  dis- 
solved ;  then  I  Uke  half  a  pound  of  japan, 
and  1  lb.  of  spirits  of  turpentine,  add  it, 
and  let  it  get  cold  for  use.  I  take  ground 
flock,  throw  It  over  the  doth,  and  beat  it 
from  the  underside  with  a  couple  of  sticks, 
tiU  the  flock  has  settled." 
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Joseph  Samuda,  of  Parllament-Btreet,  We«t- 
minster,  gentleman,  for  improTemeuta  In  obtaining 
motive  cower,  and  the  machinery  or  apparatua  em- 

Eloyed  tnerein,  which  machinery  or  apparatus  may 
•  used  for  raising  liquids.    (Being  a  communica- 
tion.)   June  9;  six  months. 

William  Preddy.  of  Taunton,  Somerset,  watch- 
maker, for  improvements  In  watch  keys,  and  other 
instruments  for  winding  up  watches  and  other 
time-keepers.    June  12;  six  months. 

Joseph  Wade  Denlson,  of  New  York,  gentlemani 
for  improvements  in  engines  for  raising  or  forcing 
liquids.  (Being  a  communication.)  JnnelSisix 
moBtbs. 


Joseph  Borch,  of  Craig  Works,  Macclesfield, 
engineer,  for  improvements  in  printing  on  cotton, 
woollen,  silk,  paper,  and  other  fabrics  and  mate- 
rials.   June  14;  six  months. 

Peter  William  Barlow,  of  Blackheath,  civil  en- 
gineer, for  improvements  in  parts  of  the  permanent 
ways  of  railwaya.    June  14 ;  alx  mouths. 

Michael  John  Haines,  of  John-street,  Commer- 
Mal-road,  East,  leather-pipe  maker,  for  improve- 
ments in  the  manufacture  of  packing  for  steam- 
engines,  cylinders,  and  other  purposes,  part  of 
which  improvements  are  applicable  to  the  manu- 
facture of  waterproof  fabrics  and  leather.  June  14 ; 
six  months. 
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Registra-  the  Re- 

tlon.     gister.         Proprietors'  Names.  Addresses.  Subjects  of  Design. 

John  Holmes    Norwich,  Agricultural  Machine 

Manu&eiurer - Manure  distributor. 

John  Holmes    Norwich,  Agricultural  Machine 

Maker Self-adjusting     horse 

rake. 
Natlianiel  Jones  Amies,  Manchester,    Braid    Manufte- 

turer  ....«...•».....»*....•• *••  A  hollow  braid  spindle. 

Richard  Hervey  .......^  London-street,  City An  oval  chimney  top. 

James  Macnaughtan  ...  Glasgow,  Mechanio Spindle  bearing. 
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The  London  Indisputable  Idf  e 
Policy  Company. 

INCORPORATED  BY  ACT  OP  PARLIAMENT. 
No.  31,  LOMBAKD-STREET,  LONDON. 

TRUai'EES.     « 

J.  Campbell  Renton.  Esq.,  M.D. 
Richard  Mallns,  Esq.,  ac. 
Richard  Spooner,  Esq.,  M.P. 
James  Fuller  Madox,  Esq. 
WiUiam  Wilberforoe.  Ekq. 

DIBECTOaS. 

WllUam  Adams,  Esq. 
John  Atkins,  Esq. 
Henry  Augustus  Bevan,  Esq. 
John  Dangerfield,  Esq. 
Robert  Henry  Formao,  E«q. 
John  Hamilton,  Esq. 
James  Fuller  Madox,  Esq. 
John  Matthevs,  Esq. 
Charles  O.  Paraell,  Esq. 


George  Camming,  Esq. 
James  Turner,  Esq. 
Samuel  Field,  Esq. 
William  Ghrimes  Kell,  Esq. 

MSDXCAI.  ADTTaaX. 

Benjamin  PhiUipi,  Esq.,  F.R.8. 

BAVKEAS. 

Messrs.  Spooner,  Attwood,  and  Co. 

SOLICITORS. 

Messrs.  Atkins  and  Andrew. 

SECRETAaY. 

David  AliMn,  Esq. 


The  POLICIES  are  INDEFEASIBLE  and  IN- 
DISPUTABLE, which  renders  them  certain  as 
Family  provisions,  and  negotiable  iiutrumemU  of 
geeurity  for  pecuniary  ransdactlons. 

To  remove  all  doubt  upon  this  important  sub> 
Ject,  at  present,  and  for  all  ftiture  time,  the  follow- 
in;;  clause  has  been  inserted  in  the  Deed  of  Incor- 
poration of  ihe  Company ;  Clause  8t. 

•'  That  every  Policy  issued  by  the  Company  shall 
be  indefeasible  and  indi>putable,  and  that  tlie  fact 
of  issuiiifi  ibc  same  shall  be  conclusive  evidence  of 
the  validiiy  of  the  Policy,  and  It  shall  not  be  lawful 
for  the  Company  to  delay  payment  of  the  money 
assured  thereby  on  the  ground  of  any  error,  mistake 
or  omission,  however  important,  made  by  or  on  the 
part  of  the  person  or  i>crsons  effecting  such  As- 
surance, and  that  on  tlie  contrar}',  the  amount  so 
assured  shall  be  paid  at  the  time  stipulated  by  the 
Policy,  as  if  so  much  error,  mistake  or  omission 
had  been  made  or  discovered." 

Tlie  whole  Prolits  belonging  to  the  Assured. 

ALEXANDER  ROBERTSON,  Manager. 


PATENTEES  and  INVENTORS  are  respectfully 
Informed  that  Mn.  EDWARD  PALMER  has 
commenced  an  Agency  for  the  Sale  of  Patents,  and 
Scientific  and  Useful  Inventions,  and  Apparatus, 
at  his  Auction  and  Estate  Agency  Oflice,  where 
persons  desirous  of  selling  the  who;e,  or  shares  of 
their  Patents  or  Inventions  may  be  Introduced  to 
Respectable  Capitalists,  and  depend  npon  an  equit- 
able arrangement  being  made  between  them. 

Apply  personally,  or  by  letter,  pre-paid,  to  Ma. 
EDWARD  PALMER,  Auctioneer,  ftc,  M,  Change 
Alley,  Cornhlll,  London. 
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To  Engineers  and  BoUer 
Makers. 

fPHE  BIRMINGHAM  PATENT  1»0N  TUBE 
-*•  COMPANY  Manufacture  Patent  Lap  Welded 
Tubes,  under  Mr.  Richard  Prosser's  Patent,  for 
turiiie,  Locomotive  and  all  Tubular  Boilers.  A  w» 
Tubes  for  Gas.  Siewn.  and  otb«  Pn»P««"'  ,^ 
aoru  of  Iron  Gas  Fittings.  W«*s,  Smeihwick. 
neitf  Birmingham,  London  Warehovse,  68,  Um« 
Thames- street. 

JfUTiCBS   TO  CORRH^iPONDiiliTS. 
DaYies's   Rotary  Engine.— r*«   repig  •/  Mr. 

clear  and  eonelvtive  remarlu  of  Mr,  Dredge,  wMtek 
he  {Mr.  Daviee)  bad  not  eeenaiikeUme  of  peummj 
kU  owm  obeerPOiiMe. 

M.  U.—WiU  bt  interled  ai  Ihe  Jlrti  comremiemi 
opportHnitif. 

CONTENTS  OP  THIS  NUMBER. 
Specification  of  Messrs.  Lamb  and  .Sumnun'^ 
Patent  Improvements  In  Steam   Engines, 
Boilers,  and  Auxiliary  Pumps— («P«'*  emgrm- 

ings) — -- - 

Necessity  of  a  Series  of  Experiments  to  ascer- 
tain the  best  Means  of  increasing  the  Dnxa- 

bllity  of  Timber  ....• ....~...... 

On  the  Tessarine  Algebra.    By  Jamea  Cockle, 

Esq.,  M.A 

Mr.  Sims's  Patent  Steam  Whecl.«...^— ...—... 
Mr.   Gardner's   Patent  Girder— (tr«A  engra^ 

ing»).^ - ••- -^ -— — 

Mathematical  Periodicals.— XVI.— The  Brttiah 

Oracle.    By  Thomas  Wilkinson,  Esq 
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of  M.  du  Bois  Rcymond.    By  Robert  Hunt, 

£sq.M....x— •-•••••>•— ••- - •*•" 
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Meglnnis— Ladles'  Corded  Skirts  .^«. 

Blake— Bleetricai  Machmes  ... — -^. 

George— Hollow  Augers ...«•«.«. 
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Tha  general  olge«t  of  Mr.  Deeley's 
improvements  is  to  supersede  the  use  of 
blowing  machines  in  the  redaction  of 
iron  ores  and  tniAiiilg  ef  iMIl,  «t<d  Cher^ 
to  faoiiitate  and  ii64tMe  tbe  6o*  U  tiM4 
operations.  He  accomplishes  this  by 
constructing  the  furnace  in  such  man- 
ner that  it  shall,  so  to  speak,  be  its  own 
blower ;  auxiliary  to  which  end  he  em- 
ploys a  new  and  very  ingenious  sort  of 
hopper,  which  feeds  the  furnace  without 
the  usual  accompaniment  of  an  inflow 
of  cold  air  at. a  point  where  it  is  not 
wanted,  and  is  always  more  or  less  in- 
jurious. 

Figure  1  la  a  longitadinal  section  of  a  fw- 
nace  for  smelting  iron  ore  constnicted  ac- 
cording to  this  invention.  Fignre  2,  a  ver- 
tical section  on  the  line  a  b  (tooUng  frooi 
the  back  of  the  fdraaoe).  Fignre  3,  a  front 
elevation  exdnsive  of  the  oblmneyy  and  with 
the  doors  of  the  air-pasuges,  ££,  after* 
wards  mentioned,  removed;  and  fig/  4,  a 
top  plan  of  the  part  from  6tod,  A  F  is 
the  furnace  proper,  or  part  appropriated  to 
the  fuel  and  iron  ore.  It  consists  interiorly 
of  but  one  open  space  from  top  to  bottom, 
but  may  be  considered  with  reference  to  the 
series  of  lateral  air-passages,  £  £,  and  the 
longitudinal  vapour  and  smoke-passages, 
B  B — which  two  sets  Of  passages  are  exactly 
opposite  to  one  another-^as  divided  trans- 
verselj  into  five  stories  or  compartments  of 
gradually  diminishing  elevation  from  the 
hottom  upwards,  as  indicated  by  the  dotted 
lines,  1,  2,  3,  4,  5.  Both  sets  of  passages 
(E  £  and  B  B)  have  doors  or  dampers  at- 
tached to  them  (with  the  exception  of  the 
lowest  of  the  series,  E,  which  is  always  left 
open)  and  each  damper  is  provided  With  a 
weighted  chain  passing  over  a  pulley,  by 
means  of  which  it  may  be  closed  or  opened 
at  pleasure  to  any  eatent  required,  (one 
series  only  of  these  chains  and  pulleys,  is 
shown  in  the  engravings,  namely,  those 
attached  to  the  doors  of  B  B,  and  which  are 
marked  D  D).  G  is  the  feed  month,  which 
is  made  of  larger  diameter  at  top  than  at 
bottom,  in  order  to  increase  the  gravitating 
tendency  of  the  materials  towards  the  in- 
terior of  the  furnace  ( A  F) ;  H  is  a  barrel 
hopper,  which  is  enclosed  within  two  semi- 
circular guards  or  casings,  I,  and  covers 
lengthwise,  the  top  of  the  feed-mouth,  6, 
so  as  to  leave  as  little  room  as  may  be  for 
the  entrance  of  air  between  them.  This 
hopper  ii  snspended  firom  two  end  axes,  or 


P^ate,  //,  (see  fig.  4,)  on  which  it  is  ftti 
to  turn  \  and  it  is  made  of  such  a  forsn  m 

axial  line  is  of  laiger  eenlanta  thsn  tlat 
below  it«  On  1^  sijie  wtiich,  by  tiiis  ar- 
rangement of  the  axiai  tine  must  aiwajt 
be  thrown  uppermost  when  the  hopper  b 
empty,  it  is  left  open,  and  fhrovgh  tiiii 
open  side  the  fuel  and  ore  are  dropped  ia. 
As  soon  as  the  hopper  is  filled,  or  the  qaia- 
tlty  of  materials  in  the  upper  portisa  pre- 
ponderates oter  that  in  the  lower,  tbe  hop- 
per turns  oter  of  its  own  gravilyr  ^ 
empties  itself  hito  the  feed-monik,  6,  whsn- 
upon,  the  hopper  immediately  retoms  to  iti 
original  position,  and  is  ready  to  reedit 
another  charge.  The  hearth,  or  bettoa  of 
the  furnace  part(AF)  b  provided ivith  • 
dam-fall  and  tapping-hole,  K,  in  tin  naie 
way  as  the  common  blaat  fumace,  for  dnv- 
lag  off  iiie  dear  metal. 

From  the  preceding  deaeription  it  will 
be  seen,  that — by  meana  of  the  front  air- 
holes, £  E,  and  the  smoke  and  vapour  pai- 
flages,  B'  B,  at  the  back,  and  the  provision 
made  for  opening  and  doring  these  passed, 
all,  or  any  of  them,  and  to  any  extent  de- 
sired— ^the  heat  may  be  regulated  to  uj 
d^l^ree  of  intensity,  and  for  any  length  of 
time  requisite,  not  only  within  the  entiro 
Airnaoe,  but  at  any  particular  division  or 
compartment  of  it.  For  example,  sup- 
posing the  fumace  part  to  be  folly  charged, 
and  that  it  is  required  in  the  first  instaaoe 
to  dilf use  a  considerable  degree  of  best 
throughout  the  entira  maas,  all  the  front  sir- 
passages,  E  B,  ara  thrown  wide  open,  while 
the  kfirest  of  the  doors,  or  dampeia,  D  D, 
of  the  smoke  and  vapour  paasages  is  quite 
closed,  and  each  of  those  above  it  is  only 
partially  opened.  But  afterwards,  m  order 
to  increase  the  intensity  of  tbe  heat  towsrdi 
the  bottom,  where  the  ultimate  fosion  of 
the  metal  takes  place,  the  upper  doon, 
D  D,  are  successively  doaed,  or  neariy  so, 
and  the  nndermoat  one,  D,  wUdi  was  pre- 
viously quite  dosed,  is  tlirown  wide  open. 

The  smoke  and  vapours  eaeape  from  ths 
passages,  B  B,  through  the  doors  or  vsheo, 
1}D^  and  arooondncted  by  a  curved  descend- 
ing passage,  L  L,  into  the  upright  chiai- 
ney,  C. 

¥lg.  5  is  an  exteraal  side,  or  end  eleva- 
tion of  a  pair  of  furnaces  for  mdting  iron 
for  foundry  purposes ;  fig.  6,  a  transvene 
sectional  devation  on  the  line  e^,  of  fig* 
5 ;  and  fig.  7,  a  plan  on  the  line  c  d,  ci 
fig.  6. 

A  A  are  the  two  fnmaeei;  one  on  mtM 
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tid0  of  tke  common  chimney,  C.  The 
fornaces  are  precisely  alike,  »o  that  a  de- 
icrlption  of  one  will  suffice  for  both. 

F  is  4h  tpright  hearth  of  abOnt  4  feet  in 
lenitth,  3  flelBt  in  width,  and  4  ftet  In  depth 
troth  front  to  back.  Oh  thil  heaHh  the 
AmI  ill  laid.  B  B  fei«  idr  jMaMiges,  which  are 
miidd  in  tho  ildM  of  Hie  heanh,  and  tnt>- 
Tided  wkh  tme-wty  t^>i  cr  ooeka,  0^0%  bf 
wMdi  ti^  mfty  bt  dpoied  or  doted  as 
mgtSML  D  if  an  aperture  at  tiM  bottoti, 
wtehis  ttopped  wifeh  Mmd  or  ekf,  and  Et 
hole    formed  therein,  through 


wUbh  the  hearth  ia  cleared  in  the  same  wfty 

V  is  an 
i  pk]ie4  01       .  . 
to  \}e .  muted  is  laid,  and  over  which  the 


as  the  ordinary  enpcia  fhnuu». 

inclinea  |»k]ie4  or  ledge,  on  which  t|ie  iron 


heateji  Vaponrfe  ascending  froth  thto  hearth 
pSss  ill  their  Wa^  to  the  dihhney,  C.    H  hi 
Kg.  5. 


an  arch  which  subtends  in  its  span  both  the 
hearth,  P,  and  the  inclined  plane,  G,  ahd 
forms  the  space  between  6  and  H,  into  k 
sort  of  OTen  for  the  heathig  of  the  ihetal. 
The  fuel  and  metal  are  supplied  frotti  a 
month-piece,  L,  and  barrel  hopper,  M,  of 
the  same  description  precitielf  Ss  iftose  em- 
ployed in  the  fhmace  first  bfiroM  deMsHbed ; 
that  is  to  My,  each  chAi^  bf  th«  hdbnH^, 
L,  cotasiity  partly  of  bok^  tt  othef  neU 
which  U  placed  &t  th«  tthd,  Wh!^  HAnrt^  m>^ 
nieSltatelT  dY^i  the  hdftrffi,  tiikd  pfki^f  bf 
metal,  wbick  is  plftdl^  at  thb  othter  Ml; 
which  coihei  inlmtedlattly  bVet  th«  ihclfaiea 
pUne  or  ledge,  6.  M'  \k  A  dod^  thtrOtttlk 
wliidh  the  ihetAl,  M  It  blibdmiis  heat«d  itbOn 
the  le^e^  G,  U  pwihf^  oHt  bt  i  iraktt  «# 
othe^  fuiUble  tOOl,  intb  thfe  midst  df  fM 
bhnun^  fuel  bii  thd  hiMurth. 
Eig.6. 


^g.7. 


N  is  a  roadway  under  the  ohinuiey  hjf 
whUk  aooess  is  oUtdnedtn  thedoofttlOr, 
m  fltther  side. 


ClsliNt.~Haffag  now  deptiibid  tbsnMOfC 
of  my  add  kTcntion,  andU  what  nunneif  th« 
I  is  to  b«  pofforaMd,  I  dedan  tlwt  the 
do2 
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improTements  which  I  claim  ai  coDstitatiag 
my  said  inTentioDy  are  aa  follows  : — 

Firat,  I  claim  the  construction  of  iron 
ore  ameltiog  furnaces,  with  air,  and  smoke, 
and  vapour  passages,  placed,  and  arranged, 
and  provided  with  doors  (except  as  before 
excepted)  for  closing  or  opening  the  same, 
^ftflh  independently  of  the  others,  and  with 
air-tight,  or  nearly  air-t^ght,  supply  hop- 
pers* all  as  before  described;  but  without 
oonAniiig  myself  to  the  number  of  air,  and 
tmoke,  and  Taponr  paasages,  represented  in 
the  engraTings,  or  to  the  precise  croas-sec- 
tional  forms  given  to  these  passH^es. 

.  Sieond.  I  daim  the  oonstmction  of  iron 
melting  fiimaoes  of  the  oven-like  form  be- 
fore described,  that  is  to  say  in  so  far  as 
regards  the  eombination  of  the  parts,  F,  G, 
H,  and  M,  in  the  manner  shown, 

TMrd.  1  claim  the  application  of  the 
said  oTen-like  form  of  oonstraetion  to  all 
ovens  and  fiimaoes  to  which  the  same  may 
be  applicable. 

And, /mrfAp  I  daim  the  employment  in 
ovens  and  furnaces  of  barrel-hoppers,  oon- 
stmcted,  applied,  and  worked  in  tho  mannor 
before  des^bed. 


ON  THU  COMPAnATlVn  VBLOCITT  OF  LIGHT 
AND  HnXYT  BODIES  VI^OATING  DOWN 
niVSBS.  [from  AN  UMPUBLISHBD  LBT- 
T»  OF  THB  LATB  BKIO.-OBN.BIB  8AMVBL 
BBNTHAM.] 

I  don't  know  whether  I  told  you  or 
not  of  my  discoyery  with  respect  to 
bodies  floating'  down  t  river  with  the 
stream.  I  will  at  any  rate  endeavonr 
to  give  you  some  account  of  it  now, 
and  of  the  manner  in  which  it  sug- 
gested itself  to  me.  While  I  was  in 
Siberia  at  Nigni  Taghil,  there  were  some 
barks  of  different  sixes  built  for  the 
transporting  of  iron  down  the  rivers 
there  to  Tobolsk,  The  people  in  autho- 
rity there,  happened  one  day  to  hare 
occasion  to  speak  of  the  advantage  with 
respect  to  expedition,  which  the  laiger 
bark  would  have  over  the  smaller  one. 
This  appeared  to  me  to  he  a  false  idea  of 
theirs,  the  more  so,  when  upon  a  stricter 
inquiry,  I  found  they  neither  sailed  nor 
rowed,  but  received  the  whole  of  their 
motion  from  the  current  itself,  and  an 
oar  at  the  head  and  at  the  stem  only  to 
guide  them. 

I  reasoned  with  myself  as  I  had  been 
accustomed  to  find  other  people  and 
authors  reason  on  the  sutgect.  Any 
body  floating  hi  a  running  water,  when 
first  set  ofl^,  receives  an  Impube  fhMn 
he  water  till  fiaving  required  the  same 


velocity  with  the  current  itself  it  Is  no 
more  struck  by  it,  but  beeomes,  as  it 
were,  a  part  of  that  curretat^  and  like  tbe 
quantity  of  water  which  it  displaces  (oc- 
cupies the  place  of )  can  move  with  no 
other  velocity  than  predariy  that  with 
which  the  current  itself  moves.  Oo  this 
account,  a  great  body  and  a  smaU  one, 
be  the  weight  and  fiffure  what  ihej 
will,  so  soon  as  they  have  been  lamg 
enouffh  afloat  in  the  euirent  as  to  have 
acquired  its  velocity,  must  move  mMj 
swift;  excepting  any  Influence  wUen  the 
diflbrent  velocities  whidi  one  part  of  Uie 
current  may  have  compared  to  the  other, 
as  also  the  influence  of  any  extrsneoos 
force,  as  that  of  the  whud,  may  have  on 
one  more  than  on  the  other.  A  oork 
and  a  first  rate  man-of-war  I  have  always 
been  told,  go  down  the  Thames  with  the 
same  velodty  when  there  Is  no  wind ;  I 
told  them  so;  but  their  experieoee  had 
taught  them  better  than  to  bdieve  me. 
They  assured  me,  a  greater  bark  woohl 
pass  by  a  smaller  one,  dtiiough  both 
were  of  eaual  depths  in  the  water,  and 
that  the  shape  also  made  a  dilferenee. 
Both  parties  were  obstinate,  each  in  his 
own  opinion,  and  no  opportonitr  then 
offered  itself  to  decide  the  matter  by  ex- 
periment. Indeed  I  was  too  fully  per- 
suaded that  the  difibrence,  if  anv,  in  the 
velocities,  must  depend  upon  the  wind, 
or  some  such  foreign  power,  to  thhik  the 
experiment  worth  trying. 

It  happened  however,  the  year  after, 
as  I  was  descending  the  river  Angora 
from  Irkutsk  to  Yenesdsk.  that  a  regret 
at  passing  by  a  delightful  scene,  made 
me  take  notice  of  the  vehwity  with  which 
the  bark  I  was  In  moved,  compared  to 
that  of  the  bubbles  and  piece  of  wood 
which  swam  on  the  surface  of  die  water, 
and  which  made,  as  well  as  the  bark,  a 
part  of  the  current  I  was  astonished 
at  this  phenomenon,  and  presently  reool« 
lected  my  dispute  with  the  people  at 
I^ffui  Taghil.  I  made  the  men  row 
backwards  against  the  current  tiU  all  the 
light  substances  floating  on  the  mitee 
pMsed  by  us,  then  ceased  the  rowlii^ 
when  I  pereeived  the  bark  by  degima 
scquiring  the  same  velocity  as  these 
light  substances,  and  soon  after  a  greater, 
so  much  so^  that  we  appeared  to  naaa 
by  the  light  bodies  nearlv  as  fte  aa  they 
passed  by  the  land.  Not  a  breath  of 
wind  was  stirrinff.  I  got  into  a  sBmll 
boat  and  put  off  from  the  bark.  In  a 
short  time  I  was  left  behhid,  and' it  wni 
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not  without  a  good  dotl  of  rowing  th«t 
I  eould  keep  paoe  with  the  b«riL  where 
there  waB  no  rowing. 

The  faet  waft  too  pbtn  to  be  denied,— 
the  eause  of  it,  not  eo  readj  to  be  found. 
It  was  not  the  depth  Aat  made  this  dif- 
ference, for  this  htfge  bark  was  Tery 
shallow,  bdng  flat-boomed.  At  length, 
howeyer,  lezniained  the  matter  to  mj 
entire  satisfaction. 

Bivers  consist  of  water  mnnbg  down 
an  inclbed  plane  by  the  force  of  gravity. 
Were  it  not  for  the  resistance  the  water 
meets  with  in  the  bed  of  the  rivf  r,  as 
well  at  the  bottom  as  at  the  sides,  the 
water  would  run  down  infinitely  faster. 

Bodies  floating  in  this  running  water 
are  acted  upon  dso  br  the  force  of  gra- 
vity s  they  hare  a  tendency  to  move  with 
as  grcAt  a  velodty  as  that  which  the 
water  itself  would  have,  had  it  met  with 
no  resistance  against  the  bed  of  the 
rirer.  These  floating  bodies  do  not  touch 
the  bed  of  the  river ;  their  motion  is  not 
impeded,  till  we  come  to  consider  the 
resistance  they  meet  with  in  the  water 
itself.  But  they  meet  with  none  till  their 
motion  exceeds  that  of  the  water.  Their 
notion  then  must  exceed  that  of  the 
water,  and  that  the  more  so  the  less  they 
mre  affected  by^  that  resistance :  hence, 
the  better  their  shape  is  adapted  to 
divide  the  water,  and  the  greater  pro- 
portion their  gravity  bears  to  their  sur- 
nwe  of  resistuMe,  tne  quicker  they  will 
be  impelled  bv  their  gravity  through  the 
medium  which  tends  to  retard  their  mo- 
tion. They  would  acquire,  were  it  not 
te  the  rssirtanoe  they  meet  with  from  the 
water,  precisely  that  degree  of  velocity 
which  the  water  itself  would  acquire, 
were  it  not  for  the  resistance  it  meets 
with  from  the  had.  ^ 

THB  aBNSOUl  UOBT. 

Sir,— Several  notices  of  the  disco- 
veries and  inventions  of  Mr.  Mansfleld 
have  appeared  in  your  columns.  The 
papers  containing  them  come  from  his 
own  pen,  and  wim  a  proper  modesty  he 
has  refrained  from  jpratsing  his  own 
works  to  the  exisat  that  might  be  done 
by  another.  Even  had  he  favoured  us 
with  his  opinions,  it  is  but  a  reluctant 
attention  which  is  given  to  eulogies  of 
an  invention  when  these  are  supplied 
by  the  inventor. 

I  have  had  many  opportunities  of  ob- 
serving Mr.  MawfiehTs  new  patent  ligh^ 


and  of  examining  the  apparatus  by  which 
heaoplies  it  to  the  various  circumstances 
in  wEiich  it  may  be  useful. 

The  simplicity  of  the  means  he  em- 
ploys sppears  to  be  a  great  advantage ; 
for  an  aDsence  of  complexity  is  a  sine 
qnd  ttoa  in  the  construction  and  manage- 
ment of  apparatus  intended  for  domes- 
tic use.  To  render  common  air  the 
vehicle  for  bearing  luminiferous  vapour 
is  a  hi|[hly  philosophical  idea.  Personal 
inspection  will  satisfy  those  who  make 
use  of  it,  that  this  idea  has  been  as  well 
carried  out  into  practice  as  it  has  been 
happily  conceived. 

Whilst  this  light  obtained  from  the  di- 
IttlH  vapour  of  Bensole  is  more  partieu- 
larly  intended  for  use  on  a  small  scale,  it 
must  be  remembered  that  it  can  be  applied 
even  more  extensivelv  than  coat  gas. 
For,  the  time  occupiecrin  filling  a  gaso- 
meter with  gas  as  an  occupant,  wilisnf- 
fieeto  fill  and  empty  it  many  times,  when 
the  atmosphere  which  coots  nothing  is 
the  material  employed. 

A  table-lamp  standing  on  a  crown 
piece  affords  a  brilliant  light  when  made 
on  this  construction,  yet  the  largest  city 
may  be  lighted  by  a  corresponding  ex- 
tension of  the  apparatus.  As  the  electric 
light  Is  pre-eminently  adapted  for  great 
central  foci,  Mr,  Mansfield  appears  to 
have  occupied  the  only  field  tnns  left 
vacant,  by  supplving  a  cheap,  simple  and 
safe  light  for  isolated  dwellings,  such  as 
shipsj  private  houses,  and  especiallv  all 
detached  localities  where  coal  is  clear. 
We  can  recognise,  I  think,  a  similarity 
in  principle^  between  the  portability  of 
the  requirements  for  this  light  and  the 
same  property  belonging  to  the  concen- 
trated essences  of  tea  and  coffee  so  often 
brought  before  the  public.  In  these  jom 
may  carry  in  a  small  compass  provision 
for  a  month,  readily  convertible  into  pot- 
able fluid  by  the  addition  of  water.  The 
material  used  by  Mr.  Mansfield,  equally 
portable,  needs  but  to  be  diluted  by  the 
atmosphere  to  expand  It  into  an  excellent 
light,  and  I  might  wish  that  the  beverages 
prepared  as  sMve  were  always  as  agree- 
able to  the  palate  as  this  light  is  to  the 

By  mixing  various  substances  with  the 
fluid  Bensole,  I  suppose  it  probable  that 
coloured  lights  might  be  produced,  which 
would  enhance  its  use  in  theatres,  and  in 
exhibitions  at  other  places.  I  am  not 
aware  whether  Mr.  BAansfield  has  turned 
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his  attention  to  this  part  of  the  subject. 
It  is  merely  an  'omamental  an<)  a  subordi- 
nate ajpplication  of  the  means.  The  tirst 
requisite  is  already  sepured  by  his  mode 
of  obtaining  a  powerful  white  lighf, 
pleasing  the  eye  br  its  puritr,  the  nose 
by  its  ffettddm  nrom  snieU^  and  the 
touch  by  its  cleanliness ;  pl^ismg  to  the 
poeket  by  itfk  eheajoness,  and  the  temper 
by  its  sfmplicity.    Tours,  ko. 

JoHK  MAoGi^eom. 
S4,  LlnoolnVlim  Fields,  Jane  15, 1849. 


MBSSBS.  MAIN  AND  BBOWN'B  ^'  MASBNS 

waiKB."* 

TlM  WffltSfi  of  this  work  (PraiB«or  ^|llii, 
of  the  R.N.  OoUa^e,  Fortsmoath,  and  Mr. 
Thos.  Brown,  Chief  En^eer,  R.  N.)  pre- 
face i(  by  the  foUowing  very  sensihle  and 
att-!SfiiMent  vftoliw  ^'  ^  appearance  :-^ 

Bzistliig  wsria  on  tHana  are  genaBaBy 
defident  in  auurims  for  the  aMnagfment  of 
engines  in  the  variQiiacirciuiuitaBcei  of  (liA- 
pnlty  aad  doubt  in  which  steam  vessels, 
whether  of  the  navy  or  the  merchant  servioSt 
mur  be  placed.  These,  howcTer,  are  the 
ends  for  which  practical  men  read  tjo/qh 
workft  "^ffhan  at  ^ea  they  are  necessarily 
thrown  on  thqir  own  resoarces  in  every 
emergency,  l^ld  therefore  a  soond  rsde, 
thuned  by  experience  and  previous  reflection, 
is  of  more  valne  than  a  seientlilc  investin- 
tiop.  It  osn  matter  bnt  little,  practically 
speaking,  to  the  oaptaln  or  engineers  of  a 
steaiser,  whether  side-kvev  or  direct-aeting, 
•scfllating  or  tmnk  englnas,  are  preissaMS, 
or  whether  the  paddle  or  lenit  have  the 
•dfantage  aa  an  tnatrvntnl  of  propnlsion ; 
bnt  it  does  matter  yery  seriously  to  thesfti 
t)iat  they  #honld  be  capable  of  tracing  tb? 
finpeiiect  worlung  of  an  engme  to  its  right 
oaose.  |Ad  be  able  to  ren^edy  any  defecf ; 
that  ^ey  should  be  skilled  ii^  the  modes  of 
economising  fhel,  on  which  the  ^cienpy  of 
a  steau)- vessel  mainly  depends;  and  that 
tbcrr  should,  by  a  due  knowledge  of  the 
akilral  manaj(ement  of  engines,  and  of  the 
relation  of  their  parts  to  each  other,  be  able 
to  dimlnl^  the  inoonvenienee  of  a  gale  qf 
wind,  and  be  piepared  agahist  the  aeddento 
of  an  engagement.  Imprssaed  with  this 
ylsw,  the  authors  have  eadsavonred  to  give 
a  practical  tendency  to  their  work  thronghr 
ont,  witfaontt  howoyer,  negleetiaf  the  eonsi- 


*  The  Martne  Steam  Engine,  Oeaigned  chieflr 
te  the  Uae  <tf  Naval  Ofloen  ana  Engmeen.    IN 

Hu  8vo.   With  BiuBarova  Plates  and  Waodenta. 
ebert,    CaeayslOe;     and   Woodward,    Port^ea- 
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derations  whloh  are  due  ts  selsnee.  WhQe 
the  reader  who  has  not  had  the  advantage  of 
a  mathematical  edooation  will  be  able  to 
peruae  the  work  aa  li^r  aa  tiie  Bfiaodlaneooa 
Chapter  without  meothv  isith  aa  ohotoeb 
to  ita  fhll  tfomwrehwutfont  the  ssissitHIr 
reader w|ll|Mhinofis,iiiid el  th«  end  »f 
the  worki  ^f  ^TSatigatifiiia  of  tbe  fuloh 

To  be  convinced  of  the  truth  of  what  ^ 
f^ntbors  S9iy  i|s  tp  th«  ^eficiencios  of  '*  fsisU 
(og  works,"  it  is  on^  nseeiaary  lp  takg  a 
ghnee  al  the  '« Gontonts"  of  the  iiiweant 
To  which  amongst  tibe  best  oi  Umbs*  §&r 
example,  could  a  praqtieal  n^n  refer  ftr 
guidance,  in  such  casef  as  are  indioatod  by 
the  fallowing  bsadf  of  sectiopa  ? 

Bovd  to  Wort  the  Bnffinm  at  Mmrh^ 
^ore  itartinff.  Whether  ike  Peftei  we^ 
etart  hefwe  the  Steam  ia  weB  ^p  f 

Ste^ummff  thremgh  a  i^ffieiiit  Pnm^n  en 
Jlret  etartiff. 

7b  osesrSeiii  en  b^ard  a  9lnm§e  8Ummtt 
^  the  TPkrettk-mUvee  or  Bhi^  GmIs 
he  open  or  aiiil. 

M$thod  to  aiept  in  oei^  #4e  Bh^^^ 
Qoehe  4^/a9t^  (vi4  Furee  JHpvf  grt  nef 
fitted. 

Kum^er  ttf  Boiler^  iQ  hf  U9«i  whem  mi 
gQmgi  at  JW  epef4* 

Oil  l^eahe  t»  th^  finjfkie  nsnf  ^Attr  re- 
medy. 

Preptp'tttmy  prdere  before  etoppheg  ike 
finffinee. 

On  the  repikttUm  qf  th^  Fhw  dMb^ 
action. 

Oil  the  eaeutMiee  Is  wUeh  1 
are  Uahie  doHHf  oeHon. 

€h^  the  genera  eJjM  ^f  i 


ia  he  I 
enters  the  Brnkte* 

To  werk  with  one  Mumm  ¥  Ms  ¥h^  he 
ditabled. 

Method  ef  worUof  tha  Jfapmee  wiihomi 
ClfUMder-^overe,  tn  eme  iheif  are  broim  hf 
fMrcMfnf* 

On  feiiinyi  np  t^e  8tmm  occanona% 
ffhet^  m  ffarhour,  otid  the  e^rvieee  ^f  ike 
"f^n^VMe  are  not  refwred. 

The  instnotiona  given  on  thssa  joints 
aSt  Indeed,  on  every  one  treated  of  in  the 
course  of  the  work*— are  aU  admirably  adqiled 
by  tliclr  plainness  to  general  oomprehen^on, 
and  iUnstrated  by  many  a  striking  inatance 
drawn  from  aotnal  service.  |3[frelii:.Brewn'a 
ecrtensivn  peseenal  ezpsrisneo  has  besi  of 
great  use.  Wequotoaipir< 
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Damger  frtum  the  Chohmg-vp  of  the 
it^eeHon  Oriftoe  ky  Ice. 

Mr.  Brown,  one  of  the  anthors  of  this 
work,  was  onoe  placed  in  a  very  trying  posi- 
tion wliile  engineer  of  «  steamer  in  the 
Thames.    The  vessel  was  trying  to  force  her 
way  through  a  floe  of  ioe  \  and,  when  just 
in  the  midst  of  it^  she  stopped  for  want  of 
water  to  condense  the  steam ;  for  in  those 
days  the  steam-pressure  was  so  low  in  the 
boiler,  that  the  engines  could  not  be  worked 
without  injection  water.    The  steam,  how- 
ever, was  blown  tteovgh  the  pipe,  and  il 
thnwed  the  ioe  so  as  to  admit  the  water 
again.    The  vessel  was  but  a  small  one,  and 
consequently  the  orifice  not  fur  below  the 
surface,  and  the  steam-pressure  in  the  boiler 
overcame  the  oolumn  of  water.    There  may 
be  some  difliculty  at  times  in  discovering 
whether  the  orifice  is  cleared ;  for  tiie  injec- 
Ho^^ipe  wUl  get  so  hoi  that  «e  InjeetkNi. 
iratwr  emnot  entsr*  and  wis  shall  tMnefiwv 
be  led  tQ  suppose  the  orifice  is  ^tiU  choked 
up.    If,  however,  there  be  any  suspicion  of 
this,  shut  the  blow-valve,   and  apply  the 
iMad  to  the  oMide  of  the  pipe  $  and  if  it  be 
llHHidth»tthepipeif  eold  near  ^  sMp'f 
«ide,  and  as  we  pas^  the  han4  along  w^ 
suddenly  arrive  at  a  part  where  the  steam 
BtiU  keeps  the  pipe  hot,  we  may  be  certain 
tiint  the  water  and  steana  al«  straggling  Ibr 
th*»aatevy»  and  that  evantnaUy  th«  wtttnr 
will  make  its  way,    Its  progress  wMl  be 
.  expedited  by  the.  application  of  cold  water 
to  the  outside  of  the  pipe  and  condbnser. 

Steaminff  through  a  Difficult  Pancff* 
If  the  vessel  have  to  steam  through  a 
.  dtflfeult  passage  on  first  starting,  she  should 
not  be  allowed  to  get  under  wMgh  tiU  alter 
Hie  steam  has  be«i  up  some  tune;  for  to 
aegleet  tikis  precaution  may  be  attended  witii 
fuUQgeroua  eonsequenoes,  beeauae,  as  was 
before  stated,  unless  the  expansive  gear  or 
tlirottle-valve  be  attended  to,  tiie  steam  will 
foil  in  the  bofler,  and  the  engine  will  stop, 
perhaps  at  the  vQry  time  it  is  wanted  to 
exert  its  greatest  power.  The  better  plaii  Is 
to  give  the  engines  a  few  turns  at  tiieandkor- 
age,  or  gt  floorings,  before  startiiig,  so  as 
tfioroughl^r  to  heat  them ;  and  at  the  same 
time  to  have  tiie  steam  wdl  up  in  the  bofler  t 
If  this  be  done,  and  the  feed  shot  oif  for  a 
fow  minutes,  the  boiler  will  keep  its  steam, 
unless  it  have  some  radical  defect.  As  a 
case  in  point,  the  Cometh  when  on  the  nortii 
coast  of  Spain,  ma  ordwed  out  of  Fkssagas 
on  an  emergency ;  and  tiie  distance  from  tiie 
aneiiofage  k»  the  mouth  of  the  liarbour  was 
just  suffieleiit  to  run  the  pteam  down,  be- 
•ante  die  started  at  soon  as  it  began  to 


blow  off.  Hence  tiie  engine  as  nearly  as 
possible  stopped  ;  and  it  unfortunately  hap- 
pened, as  it  was  blowing  hard,  with  consi- 
derable sea,  that  just  as  the  vessel  opened 
the  rocks  she  plunged  so  deeply  into  the 
sea  as  to  immerse  the  wheels  nearly  to  the 
shaft:  this  brought  «  great  additional  load 
on  the  engine,  which  consequentiy  barely 
turned  the  centre :  t^e  engineer,  however, 
shut  o|f  the  injection  su«ldenly,  and  pre- 
vented the  engine  filling  with  water;  and 
the  momentum  of  the  engines  Xbeing  beam- 
engines)  brought  her  out  of  the  diffioulty, 
o^erwlae  she  mnat  hanre  ^ana  on  the  roeki> 
and  been  Igst  to  the  service. 

Neceeeity  qf  being  on  the  alert. 

^I^y  be  as  well  here  to  bring  forward 
an  Instance  to  ahow  how  easily  accidents 
may  happen  unless  the  engineers  are  on  the 
alert.  H.  M.  S.  V.  Chmfst  was  coming  over 
Bilboa  bar  with  a  cutter'  in  tow.  It  was  a 
beasttful  day,  and  quite  oalm,  mUh  aoares^ 
a  ripple  between  thf  pier-herids ;  but  j.ust  41 
she  was  on  the  bar,  a  heavy  roller  set  in^ 
and  before  the  vessel  could  rise  to  it  (although 
a  good  sea-boat),  the  sea  broke  on  board  her* 
It  then  eame  doiim  the  hatdiway,  over  the 
oyliAders,  intp  the  enme^room ;  and  whit 
with  the  extra  work  the  paddles  had  sud- 
denly to  contend  with,  and  the  condensation 
of  the  steam  in  the  cylinders  from  the  appU- 
cation  of  the  cold  water  outride,  the  eogtoes 
oompletely  stopped  for  sa  instant.  Fortu^ 
nately  the  engineer  was  at  the  time  between 
the  engines,  and  shut  off  the  injection  water, 
otherwise  they  would  have  choked  up  wlUi 
water,  and  would  not  have  again  recovered 
theouelvea.  The  consequences  of  losing  the 
voving  nower  at  mch  a  time  may  be  easily 
imaginea.  The  same  thing  is  likely  to  hap- 
pen at  sea^  particularly  in  small  vessels. 

In  the  **  MisceUenawM"  Chapter  referred 
to  In  the  e|:tr>^  vrbich  we  have  given 
from  the  Preface,  we  meet  with  tiie  fol- 
lowing usefhl  information  on  the  rule 
adopted  at  th^  jMnuralty  in  the  calculation 
el  hpfse-power  :-^ 

It  is  necessary  to  liave  some  definite  nde 
for  gaining  an  idea  of  the  power  of  sfci 
ei^e  to  be  constructed,  otlMrwiae  ees- 
tracts  could  not  be  entered  into  between  the 
manufacturer  and  the  party  for  wfaoes  the 
engine  is  to  be  made.  Ajid  therefore  in 
sendmg  in  tenders  for  engines  for  Her  Ma- 
jesty's ships,  the  calcuktion  of  the  power  is 
made  by  allowing  the  effectife  pressure  on 
each  square  inch  of  tiie  piston  to  be  7  lbs., 
and  tiie  speed  of  the  piston  as  foliows  >~ 


—  I 
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For  3  ft.  0  in.  strokci  30  reTolatlonf  per  min.* 


3 
4 

4 
5 
5 
6 
6 
7 
7 
8 
8 
9 


6 
0 
6 
0 
6 
0 
6 
0 
6 
0 
6 
0 


27 

22f 
21 

18i 
17A 

15B 
15 


180  ft. 

189 

196 

204 

210 

216 

222 

226 

231 

236 

240 

244 

247 


per  miiu 


And  henoe  the  foUowing  nde  adopted  bj  the  Admiralty  for 

7  X  *7854  X  <P  X  feet  per  loinate 
33000  ' 


<P  X  feet  per  mfamte 
6000 


or, 


An  "  Apppndiz  "  oontaint,  among  many 
yery  aenrioeable  ^blet,  one  of  all  the  paddle 
•teamers  of  the  Boyal  Navy  (124),  the 
names  of  their  bnilders  and  engine  makers- 
kind  of  engine,  boiler,  and  wheel  vsed— 
oonsomption  of  ftid— -immersion  of  wheds 
—steam  presinre,  &c. ;— a  similar  Table  of 
the  screw  steamers  28),  and  a  third  of  the 
steamers  building  (34). 

The  work  does,  altogether,  gnat  eredit  to 
its  authors,  and  must,  of  necessity,  find  its 


^nominal  horses-power. 

way  not  only  into  every  sfesam-siiip  libcnry, 
but  into  the  poeket  of  every  one  petaondDy 
engaged  in  steam  navigation*  TotiieaMrine 
engineer  it  is  preeisely  what  Norrie  is  to 
the  ordinary  asaman ;— «  book  to  be  en* 
mined  by,  a  book  to  take  with  yon  for  erety- 
day  reference  and  oounse!,  and  a  book  to  be 
reUed  on  under  aU  poasiUe  ebrcaasatanees. 
Bore  of  grsat  soooew,  for  tUs  beet  ef  all 
reasons— that  it  is  one  whi<&  people  i 
if  they  would,  do  without. 
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Sir,^I  beg  to  hand  you  the  following 
letter  from  my  friend,  Professor  J.  IL 
Young : — 
3b  Jamei  Cockh,  Biq,,  MJL^  Barriiter- 

JMfui,  Jtme  9,  1849. 

My  Dear  Sir, 

As  you  already  know,  I  have  of  late 
been  too  mudi  ooonpied  about  very  different 
matters,  to  give  any  attention  to  your  late 
oorrespondenoe  with  Mr.  Harley  on  the 
subject  of  aero  symbols,  bsyond  mere  rend- 
ing the  printed  transcript  of  it,  in  the  Mt- 
oAawfoi''  .yflyfliftm, 

I  do  not  know  tiiat  I  have  anything  more 
to  say  in  reference  to  it;  except  to  thank 
Mr.  Harley,  very  sincerely,  for  the  kindly 
and  for  too  liberd  opinion  he  entertains  of 
your  humble  servant 

I  suspect  we  differ  less  in  our  viewt,  than 
in  the  nJ^tcU  of  them.  I  regard  as  all- 
important  what  Mr.  Harley  dismisses  as  of 


serot  I  ean 


1 1  what  I  seise  npon,  ae  the  eniy 
essential  item  of  oonsideration,  yov  oones- 
pondent  wholly  dismisses ;  for  he  says,  p. 
462,  « the  first  of  these  resnlta  (the  aenia) 
having  'totally  different  origins,' appean to 
me  in  no  way  to  affect  this  question?'  Now, 
if  you  present  to  me  u  bdd  serot  ~ 
mi^LC  nothing  of  it :  you  will  say  " 
for  that  is  all  that  M  to  be  asade  of  it : 
what  I  mean  is,  that  if  there  be  aoi 
tion,  as  to  wiiat  that  sera  is  the  trace  ol^  I 
cannot  rssson  upon  it:  in  fact  I  am  net 
occupied  with  the  mere  symbol  of  nhans 
Uon,  but  with  whatever  indication  ft  may 
afford,  as  to  hew  that  exhaustion  wua 
occasioned.  When  Bobinson  Craaoe  was 
arrested  by  the  footprint  on  the  beach* 
he  surely  was  not  engaged  In  nwiteim 
plating  the  mere  empty  form  or  ovtHne :  it 
became  interesting  to  him  because  it  enabled 
him  to  infer  a  mm% :— eo  with  theseaymbolas 
—let  them  only  be  accompanied  with  a  jrIw, 
or  a  mtmit,  and  th^  at  once  ' 
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gflftive :  yos  thMi  Me,  u  It  were,  the  foot- 
piiat  of  departed  qoentitj ;  and  tlieie  gko»itf 
aa  Berkeley  ibeeliouly  eaUed  tliem,  beoooM 
ooifiniiiiileetiTe  shoati ;  and  fturniah  infonna- 
tion,  aa  to  the  departed  reality*  Now,  thia 
lort  of  infomiatioQ  haa  been,  and  will  eon- 
tinne  to  be,  a  fertile  aonroe  of  aoientifio 
diaeovery:  we  owe  to  it  the  inportant 
theorem  of  Dn  Qua,  in  the  doctrine  of 
equations;  and  the  analogous  theorem  of 
FovEMn— ^called  by  him  *'  the  rule  of  the 
dottble  ais;n.''  Theae  theorema  are  founded 
npon  the  oonftemplation  of  aene,  not  in- 
deed seroa  atripped  of  all  aignlfioanee— for 
of  theae,  aa  I  hare  said  abore,  we  ean  make 
just  moihmgt  bnt  of  leros,  acoompanied 
with  the  mark  of  what  they  once  were— aa 
topeaitife  or  n^gatiTo :  that  is,  we  are  oMMle  " 
Monainted  with  their  oriffhu. 

AM  I  noticed,  In  my  former  oommnnica- 
tion,  these  seros  oft^  occur  in  inquiries 
where  quantity  en^^  ia  what  we  are  con- 
cerned with,  no  condition  or  reatrictlon 
being  Impoaed  as  to  its  mode  of  generation. 

In  tliat  eaae,  the  plus  or  minus,  before  a 
resulting  nro,  theugh  equally  significant, 
beoomea  unimportant ;  Inaamuch  aa  we  are 
Intereated  only  in  absolute  Talue ;  the  same 
is  tsue  aa  to  quantity  in  general :— when 
nothing  aa  to  generation  or  mode  of  origi- 
nation ia  stipulated  for.  If  you  uk  me 
what  Is  the iquare  root  of  t^t  I  answer  a:  I 
oQi  BMrely  gife  you  the  milM  that  has 
generated  t^\  and  can  aay  nothing  as  to 
attribute,  or  peculiar  character :  bnt  if  you 
aak  me  for  the  square  root  of  (-fe)*,  or  of 
(-tf)*,  then  I  ean  teU you  all  about  it;  and 
can  reply,  explioitly,  +a,  or  —  «• 

Now,  no  one  knows  better  then  yourself 
—I  BMy  indeed  say,  no  one  knows  to  well 
aa  youiielf— that  in  the  theory  of  congeneric 
equations,  out  of  which  this  correspondence 
about  sorpa  arsse,  these  pirn  and  miniif 
iqftpcndages  are  this  ?ery  thhiga,  upon  the 
strict  observance  of  which,  that  theory  de- 
rlToe,  mainly,  its  eadstance :  depritn  the  sym- 
bol of  operntlon,  ^,  eC  an  expreis  and  dia- 
tlnetlve  aign,  and  eonrider  the  choice  of  one 
or  the  other  as  **  in  no  way  to  aifect  the 
qnestion,*'  and,  of  course,  Uiat  theory  be- 
oomea destroyed.  And  sll  that  has  foUowed 
ih>m  this  theory  about  the  Jteros,  nseetseri/jf 
follows  firom  keeping  to  the  original  stipula- 
tioBs  as  to  «4^  aa  well  as  ^lumftty,  through- 
out ersry  step  of  the  reaaoning  to  the  final 
oonelurfon :  and  whether  that  final  condu- 
alon  be  0,  or  any  other  numerical  symbol,  it 
Is  still  entitled  to  the  sign  significant  of  ita 
origin,  or  descent ;  and  ia  deprlTcd  of  ita  due 
If  written  wllhout  iu  As  before  admitted, 
tide  may  be  of  no  moment ;  but  the  omis- 
sion may,  on  the  other  hand,  lead  to  great 


error,  and  great  absurdity,  as  wss  notiosd  In 
my  last. 

I  do  not  tUnk  I  have  made  the  oversight 
which  Mr.  Harley  seeau  to  suapect  I  have, 
by  his  remarks  at  p.  463  : 1  cannot  discorer 
any  error :  nor  can  I  see  how,  fkom  the  false 
statementa  +0— — Oand  +opa^co,  *'lt 
hj  no  meana  neoesssrily  follows  that  2qd  ■• 
0^' :  to  me  the  conclusion  seems  inevitable. 
But  I  eschew  controversy ;  and,  although  I 
am  sore  that,  in  Mr.  Harley,  I  should  have  a 
generoua  antagonist,  yet  it  is  better  that  I 
should  now  dismiss  the  subject. 

Before  I  do  so  however,  it  would  perhapa 
be  well— in  order  to  prevent  any  misunder- 
standfaig,  aa  to  whaiMr.  Harley  conceives  to 
be  a  fiaw  in  my  reasonfaig  in  reference  to 
+  0«-0— that  I  should  show  distincay 
the  marked  difference  there  ia  between  that 
reasoning  and  Mr.  Harley's  argument  from 
3-0«2-0. 

This  latter  equation  I  regard  aa  strictly 
true,  and  as  justifying  subsequent  deduc- 
tions, only  on  the  hypothesis  that  the  seroa 
are  «o<  Idmfiee/.  Should  any  one  deny 
this,  and  maintain  that  they  era  identlsal,  I 
should,  of  couise,  pronounce  the  equadon 
to  be  untrue,  just  aa  unhesitatingly  aa  I 
should  pronounce  3o»2e  to  be  untrue, 
without  any  inquiry  aa  to  the  value  of  a. 
Such  being  the  case,  I  csnnot  but  affirm  the 
addition  of  2#-0  to  each  aide  to  be  inadmis- 
sible. 

The  equation  -f  0—  -0, 1  have  all  along 
held  to  be  abaurd ;  because,  aa  we  are  con- 
fessedly raaaonfaig  in  reference  to  aignt 
aeituUi^  BKprmHdf  I  do  not  imagine  that  the 
proposer  of  this  equation  presento  the  mtmis 
to  the  eye,  and  conceals  another  minus  in 
the  xero.  To  prove  this  absurdity.  I  reaaon 
firom  the  statement  as  if  it  were  true ;  end 
am  legitimately  led  to  2<o  -0,  where  the 
absurdity  ia  palpable,  however  diiguised  it 
may  have  been  before.  The  true  processes 
of  deduction  are  thua  entirely  different. 
I  rsaaahn,  my  dear  Sfar, 

Very  feitfafiilly  yours, 

J.  R.  YouNO. 

The  mathematical  readers  of  this 
Journal  will  doubtless  agree  with  me 
in  thankine  the  eminent  writer  for  the 
remarks  which  he  has  jast  brought  to  a 
eonclusion. 

I  am,  Sir,  yours,  &c. 

Jambs  Cocklb. 

S,  Chuich-yard  Court,  Temple, 
June  18, 1840. 

CorrectioD.— £^pra,  p.  559,  note  to  1st 
ool.,>br  by  r««f  bp 

c  o3 
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Mr.  Ratter  has  written  very  cleverly  on 
gw4ightiDg  beAir«,  and  m  many  thontanda 
of  his  little  workf  on  the  auhjeet  {Achaniaffet 
of  Gas-light  m  Private  JSbiuetf  and  Praeti- 
e«i  Obs^rvatUmi  onjhe  VetUtkUUm  <^  Gmt- 
HffhU)  hv?e  found  their  my  into  cirettlstioa, 
aa  to  make  hii  name  fkmiUar  to  every  one 
who  haa  bestowed  a  thought  on  the  subject  \ 
bat,  in  o«r  judgment,  he  hM  written  Botbing 
upon  it  before,  half  so  good  aa  thia,  or  so 
certain  ef  universal  acceptance. 

Very  truly  does  he  aay  that  he  haa  not  in 
this  new  ffodnctMB  of  his  pen,  «'  asnmed 
the  office  of  an  advocate  or  an  apologist !" 
— "  My  sole  purpose  has  been  to  exhibit 
that  which  X  kaow»or  believe  to  be  the  truth.'' 
So  characteriatic  ia  thia  tnrth-aeeking  of 
onr  friend's  style  of  writing,  that  it  amounts 
to  a  mannerism,  which  no  one  would  hardly 
ventnro  to  condema,  yet  every  one  may 
finely  enm  to  hovo  nthor  a  perplexing  offset 
on  the  understanding.  If  Mr.  Rotter  haa 
any  thing  good  to  say  of  this  or  that,  it 
i»]nv«nibly  acoompanied  with  a  set  off  to 
aeiBo  eactent  mora  or  leaa  of  an  onpooito 
character.  He  thinks  the  recent  outcry 
agisiust  gas  monopoly  (as  we  do)  senae- 
Itas^  yet  ia  decidedly  of  opinifln  that  the 
goa  oonpanlee  have  by  no  ommm  dano  their 
duty  to  the  pnbHe.  He  extols  Che  wet 
meter  aa  no  one  has  done  better  or  more 
jiitly  before  him ;  yet  haa  a  wonderfnl  deal 
to  say  in  favour  of  the  dry.  He  tfainka 
gaa  Bghtfaig  has  noting  to  fear  hum  elec- 
tric lighting;  yet  haa  many  kindly  and 
encouraging  Oinga  to  say  of  the  latter. 
From  every  qnedtat  he  haa  a  deduction — 
for  every  result  a  rectification-^for  every 
OMBipliment  a  banter.  Wheraver  there  are 
two  sides  to  a  question,  we  have  (he  ancient 
coii/rff-<2aiwe  of  Sir  Roger  de  Coverley  over 
again;  and  even  when,  according  to  the 
new  political  logic,  a  question  of  three  sides 
turns  up,  he  is  never  at  any  loss  to  establish 


•  "Gaa-Lighdng  — Its  Progre«ii  and  Its  Pro- 
speets.  With  Remarks  on  the  Rating  of  Oas- 
Mains,  and  a  Note  on  the  Electric-Light."  By 
J.  O.  N.Rutter,  F.R.A.8.    63  pp.    8vo.    Paxlier. 


a  good  footing  for  the  third  in  the  fimyi.  Tho 
mloinwhieli  Mr.  Rnttar  aooaso  to  ^riighlr 

is,  to  find  some  good,  aome  evil— ia  every. 
thing  and  everybody.  He  would,  no  doubt, 
oondamn  tho  devil  in  tho  abstraot,  nod  yoi 
proBomoa  hia  a  capital  FteawPrHsiifcBil  ef 
the  Society  for  the  Promotion  or  CBriatin 
Knowledge.  There  ia  much  of  truth,  and  • 
lovo  of  truth,  doobt]oaa»  inaU  thia;  yat  iik 
tnith  with  a  dryness.  Wo  slMold  prob^Up 
like  him  better  were  he  mora  of  dtaor  fhs 
one  or  the  other — ^that  is,  of  "  the  advocate'^ 
OB  « tbo  apohigiat,"--*iaat  in  tho  tsamt  wk§^ 
aa  wo  hstea  in  eoarts  of  jaataoa,  to  an  iaspaa- 
aioned  appeal  from  the  bar,  wiA  doaUe  the 
relish  which  we  do,  to  a  calm  sonunlng-iq^ 
from  tho  bench. 

And  alter  aH  that  eaa  bo  aaid  in  Jhiaw 
of  a  rigid  impartiaHty,  why  ahonM  we 
ahrink  from  enlisting  the  feelings  oa  ^ 
aide  of  truth,  wlien  oooa  olaarly  safer 
tained?  Ought  the  fsriingo  to  bo  tlio  owarn 
servitors  of  vice  and  error  alone  ? 

Mr.  Eutter^s  "  mannerism,''  aa  we  have 
presumed  to  call  it,  ia  aeoonspaniod  1 
ovtwitb  a  meet  redeeming  degree  of  I 
ness  and  terseness,  distinguished  not  vn- 
frequcntly  by  a  pleasant  quah»tnesa  whieh 
pets  one  ia  mindof  tho^dar  nwejiats,  aaah 
aa  Taylor,  Barton,  and  Hall.  Wo  baov  ao 
fault  to  find  with  any  of  hb  poaMons— none 
at  leaat  which  ia  worth  inaisting  en  here— 
and  all  that  raasaiat  to  us* 
is  to  reeommend  ike  foUowiag 
of  the  quality  of  the  work  to  the  fhroBiahii 
attention  of  our  readers : — 

Let  not  the  meter  be  mentioned  without 
asaociating  with  it  the  name  of  its  inventor, 
Samusi*  Clkgo.  That  a  machine  ao  en- 
tirely new  in  its  construction  and  its  objeets  . 
should  be  perfect  at  once,  ia  more  than 
could  be  expected.  Rough,  and  in  some 
parts  a  little  complicated,  as  it  tiien  wis,  tt 
furnished  a  lemarkable  illustration  of  the 
common  proverb,  "  Neoesdty  Is  the  mother 
of  Invention."  Now  that  the  meter  ia  coai- 
plete  in  all  its  parts,  and  we  have  so  long 
been  fhmiliarised  with  its  operations,  it  ia  aa 
impossible  to  understand  the  diAcnltiea 
which  beset  the  path  of  Ita  inventor,  as  it  Is 


U^  B.UTXXS.  OJl  OiMSrUa&TUUk  AKD  TH&   KI^CZUC  UOS^* 


^7 


to  Qvorrato  the  akiU  wluek  Qontrixtd,  and 
t^  peneToran^e  whieh  oompleted^  that 
bMiitiful  machme.  Many  duvigea*  and 
many  improyementsihaTe  been  made,  botib 
in  th(B  external  fonn»  and  the  internal  ar- 
nMD^menta  of  the  meter»  linoe  It  fir&fc  came 
ont  of  the  hands  of  Mr.  Cle^«  and  waa  hy 
him  tranafenred  to  thoio  of  a  man  e^oaQy 
deierriQi;  of  being  remembered — the  IfiXfi 
Samujii«  Crqslkt.  Bat  tbe  principle  ia 
the  aame  in  all,  whatever  be  the  Tariationa  of 
form,  or  other  detaila  of  conatroction  i  and 
«zperienee  has  shown  how  admirably  adapted 
ii  that  principle  to  the  work  the  meter  haa  to 
fierlormb  Set  in  motion  by  an  impulse  lesi 
^werfol  than  the  breathing  of  a  new-born 
infant,  and  discharginz  the^  daties  assigned 
to  it  with  the  fidelity  of  a  tried  servant/ and 
the  acqnracy  of  a  skilful  accountant,  the 
vieter  may  truly  be  described  aa  theoffspring 
of  genius,  well  instructed  by  philosophy^ 

To  find  fault  with  the  meter  is  easier  than 
ta  improTe  it.  Many  persons  libuse  it,  and 
nimost  always  for  its  honesty.  It  enjoys 
the  confidence  of  all  who  have  taken  the 
pains  to  make  tbemselyes  acyiainted  with 
its  movements.  If  there  be  any  one  who 
atlll  have  misgivin|pi  concerning  its  capa- 
biUties,  let  me  advise  them  to  devote  only 
one-tenth  part  of  the  lime  to  an  ezamina- 
tton  of  its  merits^  which  they  have  spent  in 
fi'iaicching  for  defects,  and  all  their  objec- 
tlona  wfll  be  satisfactorily  answered*  synd 
their  doubts  entirely  removed. 

Those  who  think,  or  speak,  ilightingly  of 
the  giu  meter  may  with  great  propriety  be 
repaired  to  tell  us  in  what  other  department 
of  trade  or  manufMnrea  goods  are  mea- 
smwd,  or  weighed,  with  anything  approach^ 
ing  to  the  accuracy  or  disinterestedness  with 
wluch  gas  la  meas4red.  In  other  branches 
«f  trade,  whatever  may  be  the  apcumoy  of  the 
iiMitr«m«;i(k»  or  the  care  of  the  attendants, 
Waking  and  measuring,  whether  in  large  or 
small  quantities,  are  interrupted  proceasea; 
and  conse^uenay  there  la  waste,  loss,  and 
Uehility  to  error.  The  measuring  of  gaa  ia 
not  an  intermnted  proceaa,  and  no  «lton<' 
dent  ia  requlreJU  The  machine  performs  the 
whole  of  the  work,  and  keeps  a  record  of 
its  own  dOiMgi,  iOthittgkeaeh  et  the  four 
diambera  of  the  meter  ia  filled  in  sneees- 
a&on,  they  are  so  contrived  that  the  cnnrent 
of  gaa  flows  continnonsly—fu^  or  slowtr, 
••  may  be  required— and  sufiisrs  no  intermp* 
tion  until  entirely  shnt  off.  The  most  vigi- 
lant observer  would  not  be  able  to  determine 
the  precise  moment  when  one  chamber  was 
lull  and  another  empty ;  and  yet  the  suc- 
eessive  fillinp;  and  emptying  of  each  cham- 
ber respectively  is  more  perfeet  than  in 
iMaanres  need  for  articles  whieh  are  twenty 
fhonssnd  times  moxe  oostly. 


Think  fi>r  a,  moment  of  th0  work  the 
meter  does,  and  what  is  the  vahie  of  the 
material  it  measures,  comparing  it,  bulk  for 
bulk,  with  other  eommoditiej.  Take  beer 
as  one  eiample.  and  cog^ivMS  brandy  as  an- 
other ;  1000  cubic  feet  of  the  former  cost- 
ing upwards  of  400/.,.  and  the  same  quantity 
of  the  latter  about  8000/.  Neither  of  theae 
articles  is  meaaured  to  th^  dealer,,  or  con- 
sumer, with  anything  like  the  accuracy  of 
gas,  and  yet  the  latter  costa  in  some  places 
only  five  or  fix  shillings  per  1000  cubic,  feet. 

The  meter  is  not  absMutely  perfect ;  that 
fa  not  to  be  expected  of  anv  machine.  It 
may  be  as  perfect  aacare  and  skill  can  nwke 
it}  and  if  certain  specified  conditiDna oould 
be  always  oomj^ed  with-it  would  remain  so 
— sttb|ect,  of  course^  to  the  wear  and  tear 
of  materials.  But  the  meter  is  dten  sub- 
jeeted  to  rough  treatment.  Fixed  in  soaae 
of  the  most  ont-€if-the-waj-placea»  where  it 
ia  exposed  to  extremea  of  temperature,  and 
every  variety  of  weather,  or  whffo  it  is 
diaken  by  passing  of  carriagea  or  shBttix^ 
of  doors,  it  is  no  wonder  that  iu  use  should 
be  attended  by  occnsienal  inoonvenienoea. 
fbr  these  the  meter  ia  not  to  be  blamed.  A 
sheltered  situation,  and^  an  uniformly  low 
temp^ature,  are  most  fayourable  to  the 
proper  performance  of  its  duties ;  and  yet« 
either  ^m  ignorance  or  other  causes,  these 
conditions  are  conatantly  neglected.  When 
fixed  in  a  warm  room«  the  water  in  a  meter 
evaporates.  The  machine,  under  such  cir- 
cumstances, requires  occasional  adjustment, 
or  it  will  err  in  its  measurement,  and  at  last 
come  to  a  stand-still*  But  the  error  is 
always  acainst  the  gaa  company,  and  in 
fovonr  of  the  consumer,  l^e  accidental 
defects  of  the  meter,  and  wklek  are  chiefly 
the  result  of  negligenee,  do  not  operate 
injuriously  against  the  buyer^whohaa  tbore- 
fore  no  cause  for  complaint. 

Magnitude  of  ike  Gas  Inierett. 
The  number  of  proprietary  gas-works  in 
BngUnd  and  Wales  ia,  say,  660,  and  in 
Scotland  and  Ireland,  170.  I^ereareahoot 
46  others,  of  which  33  are  believed  to  belong 
to  private  individuals,  and  the  remainder  to 
parodnai  or  municipal  bodies.  These  make 
a  total,  liar  the  united  kingdom,  of  776  dis- 
tbfect  estabUshinents  foe  the  mannfsctnre  and 
aals  of  gaa»  and  whieh  are  considered  to 
represent  a  capital  of  10,600,0Q0t  The 
dividenda  may  be  quoted  at  aU  ratea*-finim 
nooe  at  all  to  liei»  per  cent, ;  the  average 
being  a  little  over  fiive  per  cent.  The  quan^ 
ti^  of  gas  prodnced  annually,  say,  in  1848, 
may  be  taksnaaeqnal  to  about  9,000,000,000 
(nine  thousand  millions  1)  of  cubic  feet  i  the 
ooalrequiredfor  that  quantitybei<«  1,126,000 
tooi..    Alter  ^wing  for  waste  aftdlealu^^ 
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the  qntntity  of  gas  actually  told  ii  about 
7,200,000,000  (ufen  thousand  twohiindnd 
millions  1)  of  cnbio  feet.  These  quantities, 
and  the  terms  in  which  they  are  expressed, 
are  but  imperfectly  understood  by  persons 
not  practically  acquainted  with  the  subject. 
It  may  hdp  a  little  to  illustrate  the  matter 
by  mentioning,  that «  gas-holder  capable  of 
containing  the  quantity  first  quoted,  would 
require  to  be  two  miles  in  diameter,  and  one 
hundred  and  three  feet  in  hdght.  The  light 
produced  by  the  last  quoted  quantity  of  gas, 
being  that  sold,  is  equal  to  342,857,143 
(three  hundred  and  forty-two  millions,  eight 
hnndjred  and  fifty-seTcn  thousand,  one  hun- 
dred and  forty*'three  I)  pounds,  or  153,061 
tons  of  mould  candles  of  six  to  the  ppund, 
and  which,  at  8d.  per  pound,  would  cost 
11,428,571/.  Compared  with  sperm  oil, 
the  quantity  of  that  article  required  to  yield 
the  same  light,  would  be  35,133,640  gallons, 
costing,  at  8s.  per  gallon,  13,253,456/. 
The  aTcrage  price  realised  by  tiie  gas  com* 
panics  for  all  the  gas  sold,  including  that 
supplied  to  street-lamps,  is,  I  bdiere,  less 
than  4s.  6d«  per  1000  cubic  feet.  Taking  it 
at  that  price,  the  sum  charged  for  the  same 
would  be  1,620,000/: 

The  number  of  men  occupied  in  the  ma- 
nnfeeture  of  gas  STerages  about  6000;  and 
more  than  double  that  number  obtain  by  it, 
in  various  ways,  constant  employment,  mak- 
ing a  total  of  at  least  20,000.  This  does 
not  include,  probably,  an  equal,  if  not 
greater  number,  engaged  in  mines  and  iron- 
works, and  in  numberless  processes  which 
have  had  their  origin  and  are  kept  in  motion 
by  this  branch  of  domestic  msnnfacture. 

Oa§  Companiei  mtd  ihtbr  dutomtn. 
A  complaint  is  ft'cquently  made  that  gas 
companies  can  dictate  the  terms  on  whlsh 
they  supply  gas,  as  their  customers  are  com- 
pelled to  deal  with  them.  This  sounds  Tcry 
like  a  hardship ;  but  it  is  not  often  felt  to  be 
one.  Gas  companies,  like  ottiers,  hare  had 
to  learn  their  business.  Some  of  them  have 
sorted  long  terms  of  apprenticeship,  with- 
out acquiring  much  usefiil  knowledge.  In 
this  respect  things  are  improving.  The  in- 
terests of  the  companies,  and  of  thehr  eus- 
tomers,  are  found  to  be  so  dosdy  allied, 
that  old  maxims,  and  old  practices,  as  im- 
politio  as  they  were  oppressive,  are  now 
being  abandoned.  Something  can  also  be 
said  on  the  other  side.  Let  it  be  remem- 
bered that  gas  companies,  unlike  other 
traders,  are  fixed  to  their  own  partfeular 
localities.  Ordinary  traders,  or  manufac- 
turers, are  restricted  only  by  their  capital, 
abilities,  or  inclinations.  If  one  locality 
does  not  suit  them,  they  oan  remove  to 
another ;  or  if  there  be  no  market  for  tludr 


goods  fai  the  vicinity,  they  can  seek  one  at  • 
^stance.  The  business  of  a  gas  company 
generally  increases  from  year  to  year;  but 
in  many  cases,  it  has  been  at  so  slow  •  rate, 
that  the  proprietors  have  received  a  retuB 
very  inadeq^te  to  the  risks  and  eosts  in- 
curred. At  last,  there  is  ftill  eaployinent 
for  the  works,  lliey  csnnot,  however  looff 
remain  at  that  point.  Flirther  investasenta, 
for  their  enlai^^ement,  beeome  neoesaaiy; 
and  the  bit-by-bit  process,  up  to  fUl  oeea- 
pation,  has  again  to  be  repeated.  For  these, 
as  well  as  many  other  reasons,  known  in 
practice,  but  not  necessary  bete  to  be  do- 
scribed,  a  tolerably  wide  margin  dionid  be 
allowed  to  gas  companies;  tfaeir  bosinea 
befaig  necessarily  confined  to  certain  geogra- 
phl(nl  boundaries. 

If,  fi-om  the  foregoing  particolan.  It  can 
be  gathered  that  the  mannfiMtnre  of  gas  Is 
an  expensive  process,  inasmuch  Uiat  large 
and  substantial  buildings,  and  costly  ma- 
chinery, are  required  for  its  piodnctionr— that 
manual  labour*  constitntes  a  largo  item  of 
sudi  production— that  the  mains  eaaployed 
for  its  distribution  oost  considerably  mofn 
than  the  works— that  the  loss  of  gas,  nnder 
the  most  skilful  management,  is  very  grasti 
and  that  all  the  charges,  both  of  prodootion 
and  of  distribution,  are  greater  in  proportion 
on  a  small  than  a  large  quantity,— eo  Ihr  I 
have  accomplished  the  purpose  I  had  In 
view.  Whatever  may  be  the  locality,  or  tbo 
quantity  required,  tiiere  are  conditions  wlddi 
cannot  be  dispensed  with—ehaigeo  wliich 
will  dways  be  constant— losses  which  ean 
never  be  prevented  -  expenses  wMsIk  exceed 
the  most  rigid  views  of  economy,  and  tiw 
most  liberd  estimates  of  expenditure.  1W 
smaller  the  quantity  required,  the  greater 
must  be  the  price,  otiier  dreumstanees  being 
equd;  the  greater  the  quantity  required, 
the  smaller  the  price,  all  other  condlftieaB 
bdng  the  same.  Tlie  Umit  of  ndaimnni 
cost  being  reached,  an  Ineraase  of  quantity 
will  cause  no  f^irther  saving.  On  tiw  con- 
trary, the  oost  wDl  be  Incressed,  beeanaa 
'dnpDeate  works  would  tiien  be  not  only 
more  convenient,  but  absolutdy  i 

Ntphci  qf  PrbmUU§kiki§. 
The  advantages  of  gas-light  in 
rtobeui  ~ 


tunderstood.  Itia 
stiH  only  a  small  beginning,  and,  in  nttaaerona 
instances,  it  has  not  even  come  to  that  In 
a  few  Urge  towns,  something  in  this  ws^, 
deserving  botii  of  notaoe  and  of  jmiteffam, 
has  for  some  time  been  in  progitss  i  but  not 

*  The  gnater  uurt  of  the  taboar  in'gH  works  is 
inceiMiit,  and  It  n  often  heavier  at  night  than  hr 
day.  Bepuate  gaafof  menewthetelimeiattuiwd, 
and  the  wages  paid  are  eonacqucBtiy  for  fimitocny 
instead  of  six,  dajs  per  week. 
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a  tenth  part  of  what  might  be  done,  or  of 
what  nrast  be  done,  hu  yet  been  aoeom- 
plitbed.  Gaf  eompanies  mast  extend  thdr 
operatloni.  Low  prioee,  end  a  gmaU  rate 
of  profit,  require  laife  returns  to  pay  latii- 
fuiory  dUridends.  Here  is  a  field  so  ezten- 
dve  that  all  may  labour  in  it,  and  in  whidi 
the  ground  Is  so  well  prepared  that  the 
retolts  will  be  immediate,  and  in  exoet  pro- 
portion to  the  energies  put  forth.  The 
diifieultieB  are  but  trifling,  and  many  of 
them  Imaginary.  By  doTotiog  constant  and 
speeial  attention  to  the  lighting  of  prlTate 
houses,  a  new  buslnen  might  be  created.  It 
will  differ  in  many  respects  from  old-estab- 
lished usfiges ;  and  in  none  more  than  the 
greater  number  of  burners  required  to  pro- 
duce an  equal  amount  of  rerenue ;  but  it  will 
soon  be  found  to  possess  the  essentials  of  a 
good  business— permanency  and  profit 

This  is  a  matter  on  which  I  speak  from 
experience,  and  therefore  with  the  fullest 
ooiifidenoe.  In  this  department  of  gas- 
lighting,  probably  no  one  has  worked  more 
asriduoutty  or  had  greater  diffienltieB  to  con- 
teiid  with }  and  I  believe  no  one  has  greater 
reason  to  be  satisfied,  or  has  realked  a 
greater  amount  of  success.  The  time  was, 
that  a  single  burner  over  the  front  door  was 
the  utmost  that  could  be  conceded.  Now 
the  same  houses  are  well  lighted  throughout, 
the  burners  vsrying  in  number  from  five  to 
twenty,  and  in  some  instances  thirty  in  each 
house.  As  respects  houses  of  a  superior 
daas,  which  have  been  recently  erected 
within  the  sphere  of  my  own  labours,  the 
use  of  gas  In  them  is  the  rulo-4to  absence 
the  exception.  The  demand  Is  steadily 
inereHbg.  TVsdesmen  are  lighting  their 
Isoaass  from  the  cellar  to  the  atUo ;  lodging- 
hoiisee  are  lighted,  because  they  let  the 
more  readily ;  the  mansions  of  the  nobility 
are  lighted,  because  gas  is  not  only  safer, 
and  cleaner,  and  more  convenient,  but  in- 
comparably cheaper  than  candlea  or  lamps. 
There  are  other  persons,  eminent  for  thdr 
talento  and  usefulness,  occupying  larger,  and 
totaUy  different  spheres,  amidst  a  manufhc- 
turiag  and  a  mercantile  population,  who 
bear  their  willing  testimony  to  the  rapid 
growth  and  beneficial  results  of  private 
Mghting.  It  most  go  on.  Let  gas  com- 
panies perform  their  part  well,  and  which 
^ypnrittf  in  eomething  more  than  thji^if^g 
and  talking ;  let  there  be  a  ftdl  supply  of 
gas,  of  good  quality,  perfectly  pure,  and  at 
a  fair  price,  and  there  need  be  no  fear  but 
the  public  will  do  all  that  can  be  reasonably 
expected  or  required.  Gas  proprietors  and 
directors,  in  their  respective  localities, 
diould  set  an  example  to  their  neighbours, 
by  lighting  their  own  houses.  Many  have 
done  thby  and  always  with  good  effect. 


This  Is  the  best  kind  of  persuasion.  It  Is 
particularly  needed  in  small  towns ;  for  no 
argumenta  are  so  convincing,  no  Illustra- 
tions so  eondnsive,  as  those  obtained  by 
actual  practice.  It  Is,  of  coarse,  a  matter 
of  taste  and  of  choice  whether  gss  be  used 
or  not ;  but  It  is  no  proof  of  wisdom  to 
advise  others  to  do  that  which  Is  not  ap- 
proved of  by  oneself.  Persons  who  have 
been  largely  Interested  In  gas  companies 
these  twenty  years,  have  never  had  a  gas- 
light in  their  houses;  and  know  no  more 
about  ite  properties  or  iU  management 
than  they  do  of  OOnducting  a  locomotive 
engine. 

The  period  is  not  remote  when  the  bene- 
fite  of  gas-light  will  be  experienced  far 
beyond  the  Itmita  hitherto  prescribed.  It 
must  be  as  available  to  the  medianic  aa  to 
his  employer ;  in  the  cottages  of  the  hard- 
working classes,  as  in'  the  saloons  of  the 
wmlthy.  Let  us  hope  that  more  sslubrious 
situations  wOi  be  selected,  and  more  rational 
principles  observed,  in  the  construction  of 
bouses  for  the  maases  of  the  people.  Health, 
and  comfort,  and  deanllneas,  must  precede 
all  other  effurto  to  fanprove  their  habito,  and 
to  elevate  their  characters.  Fresh  air  and 
effective  sewerage  are  as  necessary  for  the 
body,  as  education  and  religious  instructloB 
are  for  the  mind.  Ventilation  and  drainage 
being  provided,  other  Improvemento  will 
direcUy  follow ;  and  of  these,  not  the  least 
Importsnt  will  be  the  supply  of  good  gas, 
and  of  pure  water. 

Th^BUctrie  Light. 

Whether  the  electric  Ught  will  ever  be  so 
complete,  both  in  iU  medianlcal  and  voltaio 
arrangemento,  aa  to  be  of  any  praetleal  uti- 
lity, or  whether  It  will  remain,  as  at  present, 
a  wonderfol  illustration  of  electrical  agen- 
cies, and  nothing  f^irther,  are  questions 
which  must  be  left  for  foturity  to  answer. 
The  man  Is  more  bold  then  wise,  and  proves 
hfanself  no  safe  guide  in  such  matters,  who 
ventures  to  solve  either  of  them  now.  That 
iHiich  sppears  Impossible  to-day,  might, 
perhaps,  be  easily  accomplished  to-morrow. 
The  annals  of  science,  and  of  invention,  are 
crowded  with  examples  bi  which  one  happy 
thought,  one  simple  conditUm,  one  little 
lever,  or  wheel,  or  pinion,  has  finished,  and 
crowned  with  succeu,  the  labours  (with  Ito 
attendant  losses  and  disappointmento)  of 
many  yesrs.  But  we  must  look  also  on 
the  other  sides  tnd  there  are  found  dis- 
coveries, and  Inventions,  and  machioes, 
without  number,  which,  for  want  of  a  happy 
thought,  a  requued  condition,  a  lever,  a 
wheel,  or  pinion,  hi  the  right  plaoe,  stiU 
remafai  unfinished. 


690 


THE   CASS   IN    SVAFO&ATION. 


In  the  mechuiiflm  ol  tlie  eleetm-liglU 
some  improvements  ha^e  been  made.  In 
other  respects  the  progress  is  remarkably 
slow.  Patent  after  patent  has  been  granted ; 
Tears  of  labour,  and  large  sums  of  money 
nave  been  expended ;  but,  as  respects  real 
usefulness,  nothing  seems  to  have  been  ac- 
complished. A  light  of  dazzling  brilliancy 
can  be  shown  for  a  few  minutes  at  a  time. 
Sir  Humphrey  Davy  did  this ;  and  hundred 
of  others,  some  for  amusement,  some  for  in- 
struction, have  done  the  same.  Steadiness 
and  continuity  are  qualities  essential  to  all 
methods  of  artificial  illumination.  In  each 
of  these  qualities  the  electric-light  is  de- 
ficient. If  it  be  so  cheap,  that  light  equal 
to  one  hundred  candles  costs  only  one  penny 
per  hour,  if  ft  be  so  easily  managed  that  it 
can  be  as  readily  adapted  in  lighting  a  private 
house  as  the  most  extensive  building,  and 
whether  the  light  required  be  equal  to  10 
or  100,  or  100,000  candles,  nught  k  not 
have  been  expected,  that  privately^  or  in 
public,  at  least  one  specimen  of  the  light 
would  have  been  kept  in  action  for  a  few 
hours  every  night  to  have  demonstrated  its 
capabilities  ? 

Those  who  understand  the  details  of  the 
process,*  do  not  wonder  that  the  electric 
Bght  is  intermitting  and  uncertain.  To 
maintain^  at  a  high  intensity,  an  uniform 
power  in  a  voltaic  battery^  is  sufficiently 
difficult ;  to  adjust  the  carbon  points,  even 
by  the  aid  of  the  most  ably- constructed 
machinery,  is  apparently  impossible.  In- 
crease, or  diminution,  of  power  in  the  bat- 
tery renders  necessary  a  new  adjustment  of 
the  carbon.  iMiferences  m  the  quality  of 
the  ktter,  or  the  admixture  ol  imparities, 
abo  interfere  with  the  sucoesa  of  tho  ope- 
rations. Machinery,  however  sensitive,  can^ 
not  adapt  itself  to  these  constantly  varying 
conditions.  It  may  be  perfect  in  its  motions, 
and  exact  in  its  graduations,  but  still  it  can- 
not thmi  aboot  its  work,  or  know  what  it 
has  to  do ;  and  hence,  in  this  iastancCr  ^ 
fails  in  performing  all  that  is  required.  At 
one  period  of  the  process  the  carbon  point 
may  probably  be  required  to  move  at  tks 
rate  of  li^th  of  an  inch  in  a  certain  time, 
at  another  the  leqnired  rate  may  be  y^sv^ 
^^  Tfiw^^  9^  <^  uich  in  the  same  time. 
Herein  consists  some  of  fhe  practical  diffifiul- 
ties.    These  are  only  a  smsA  part  of  them. 


•  Th«  light  is  produced  by  a  current  of  electricity, 

rierated  by  a  powerAiI  voltaic  battery,  and  wbtch 
traenaitted  tbrooffh  ■maU  cyliBdera  of  aarben 
(alwrtoal)  axtMXftely  banl,  and  as  pore  as  il  «aii  be 
obtainad.  The  pointi  of  the  carbon  are  not  in  con- 
teet.  Hie  light  U  formed  In  the  space  between 
ttkem,  and  li  oaMad  by  tite  fattefruptioa  oftha  elee- 
tdaal  ouneat  in  t«>sa««;  tmta.  «b«  jftms^oi  eaibm 
to  the  other. 


As  respects,  ooei,  Dothinf  at  yreaent  need 
be  said.  It  will  be  time  enon^  to  discMS 
file  economy  of  the  process  whin  all  other 
ol^tipns,  and  espedally  these  ol  Bsaaapa- 
lation,  are  deaxed  away.  If  electrie  powv 
could  be  obtained  without  cost  that  wenU 
not  aid  the  invention.  The  caaaea  of  fittloK 
are  more  recondite  than  the  prioaa  of  acids 
and  of  metiJs.  In  the  present  atate  of  ow 
knowledge,  and  notwithatandiag  aU  the  so- 
called  reoent  improfementa,  the  eleetiie 
light  remains,  what  it  has  hitherto  bean,  a 
very  impressive,  and  very  briUiant  phttoeo- 
yfaical  experioMttt,  and  nothing  i 


THE    CA8B    IK  STAPOKATIOW. — {««■ 
ANTE,  P.  367.) 

Sir, — The  whole  strength  of  tliea^gu- 
menta  of  **  F.  B.  O.**  seeoaa  ta  i«at  upon 
the  suppoaitloo,  thei  atesui  9  lim,  pvtft- 
snre,  2d6p  Falur.,.  w<mld  not  be  oas- 
densed  (that  is  to  say,  wndisnid  into  its 
ttqaid  atale)  at  a  tenpentnT  of  t9)*. 
Now  the  temptratmre  ef  w^mm  t^enmi 
it  M  ffmereUedj  and  Ike  iempenOmre 
whereat  it  wiU  commence  ctmdensatiom^ 
are  one  and  the  same; — or  in  other 
words — no  particle  of  heat  can  be  ab- 
stracted from  steam  of  an^preeeure  and 
corresponding  ttmperaturc^  wUhout 
causing  actual  condensation.  If,  thtte^ 
fore,  water  of  237"*  is  made  to  flow  in 
anfficieat  quaatity  tkroagh  pipee  wickiB 
the  ateaa  speeeft  of  boiler  fi[ow  1  (piN»- 
sore  d  Ibeu  per  aauare  inch)  wsasmn  wMI 
be  bondcnsed  en  their  MBliMe  as  fiat  ao  it 
is  generated  hy the  flffobek^.  TomhW^ 
««F.  B.  O.*'  on  &)»  point,  I  need  ^titf 
leave  him  at  liberty  to  rabmH  my  eon^ 
nnmication  to  any  teet  he  drinks  ptoper ; 
bnt  I  even  request  him  to  ky  It  before 
persons  of  sound  knowledge;  fbr  In- 
stance,   ,  or  ^  but  I 


must  deprecate  the  opinions  of  MEmsLT 
PRACTICAL  engineers,  who  sometimes 
have  no  idea  what  steam  is,  akhoi^ 
Uiey  mesf  be  able  to  eoastnict  a  vstr 
effieieal  epgine  aeeordii^  to  eBtnhlisbsg 
roles,. 

I  woold  also  dnw  atftsalm  to  tbs  last 
that  tsimptratwrs  camot  be  ossdl  for  a 


measure  ef  heat,  h  heteg  only  aa  iodiea- 
tfon  of  its  intensUy.  tne  tetoperatore 
of  the  fire  be!ow  a  boUer  averages  1000* 
to  ldOO»  Fafar. ;  but  that  of  £e  water 
within  the  boiler  is  limited  br  the  elastic 
pressure  upon  its  surface,  beeause  aD 
additional   supply  of  beat  is  at 
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rendered  latent  by  the  formation  of 
atean.  Heat  appHca  auperfiMally  is  eer* 
tatoly  not  lost,  but  will  caase  slow  eva- 
poratio^  although  it  cannot  heat  through 
Um  water  or  make  it  bml— water  (un- 
like metal)  being  a  verr  bad  conductor. 
If  &re  iaaaaimlied&eW  the  water,  ita 
temperamre  will  become  equal  through- 
out.   I  am^  Sir,  yours,  &c., 

G.  D. 


burning  mass,  and  eiliBcted  the  complete 
combastion  of  the  ftiel  without  producing 


UfPOETANCn  OF  ▲  SVm.T  QV  AIR  V» 

Fxrawiicas. 
[Vnm  *'Wi»sr'ftPnictk«l  Sugar  Plan  tor."    1848.] 

Tke  JudieioM  banging  o#  the  boUers  or 
eraporatbg  pans,  ia  a  subject  of  such  great 
asportanoe,  that  I  must  particularly  direct 
the  atteatlen  of  the  planter  to  this  gtwit 
aeans  of  economlxing  his  Aiel.  A  range  of 
evapeiators»  badly  huag,  wiU  firtqueuay 
0onsume  as  much  ftael  as  two  rsnges  that 
are  well  hung,  and  yet  not  do  so  much  or 
aack  good  work  aa  either  o<  the  Utter.  Ia 
Jamafeoa,  the  chimB^  flues  are  usually  fery 
nnieh  too  small,  of  which  fhct  many  planters 
have  of  late  years  been  eonviuced  ;  ooase- 
tfSitlj,  ;matty  estates  hsTe  net  only  had 
ueir  coppers  rehung»  but  their  chimneys 
rebuilt. 

In  these  eaasa,  the  improvesseB*  In  their 
workiog  and  the  economy  of  fael  has  been 
so  great,  that  the  managers  of  the  estates 
faatfe  eipiesaed  thramehres  quite  deligbted. 
In  respect  to  meehxnery,  well-hung  boilers, 
and  large  chiumeys»  Demetara  seems  to 
heme  sst  the  eramirie  an  exampW  whid»,  I 
UBosrstand,  many  of  the  Mends  are  foiBow- 
iii^  In  hanging  boilers  (evaporators),  a 
very  gseat  object  is  to  secure  the  admission 
of  a  supply  <rf^  air  about  the  second  taehe  or 
the  third  boSer,  aa  by  this  means  the  com- 
bMSien  of  the  fud  Is  mdered  complete^ 
and  Utile  or  no  smoke  is  seen  to  issue  from 
thechima^. 

A  wedge-like  slit  or  opening  in  the  wall 
aeeempHsbee  tfkh  end  Tery  dertrebly ;  t.  e., 
a  dit  in  the  wall  (between  the  ilrst  and 
seeuud  taehe),  of  about  eight  inehee  high» 
half  an  hioh  wide  (aext  the  tue),  and  open- 
i4g  outwards  to  iUteen  fnehea  wide. 

ka  this  opening  a  loose  brick  msf  be 
pissed  so  aa  t9  legulale  the  adssMon  of 
atr.  ne  tet  time  I  saw  this  nlan  in  ope- 
ratiaAf  waa  in  the  upper  part  ef  India,  wken 
TWthig  a  nattfe  herkhnnne  (rsinery)  on  a 
hnge  scale.  The  ftre  was  large,  and  burning 
iieroely )  but  I  saw  no  smoke  coming  from 
Aeieiy  Iwwehimnsyi  sn  Ilnquired  howit  hap- 
pened that  the  wood  burned  so  brightly  snd 
wen,  and  no  smoke  came  from  the  chimney  ? 
When  the  nalife  immiiMetely  pointed  out  to 
me  twn  smd!  openings  (aa  I  hare  described), 
wUch  admittea  air  Into  the  midst  of  the 


To  test  the  eilbct  of  these  air-holes,  I  had 
fresh  wood  added,  which  oocasioued  the 
smallest  poesibie  amount  of  smoke  to  issue 
uwm  the  chimney.  I  then  stopped  up  the 
idr-holes,  when  the  smoke  rose  in  dense 


During  some  days  that  I  remained  in  the 
neighbourhood,  I  tried  the  same  experiment,, 
and  many  others  of  a  stmiler  cfaarader,  but 
always  with  the  same  resolt.  I  ibund,  on 
inquiry,  that  it  was  an  ancient  custom^  and 
mneh  practised  by  the  Nepenleee.  I  never 
sew  it  in  India  bat  three  times;  lor  the 
natire  kerkhannas  very  seldom  have  any 
chimneys  to  their  furnaces ;  but  what  I  did 
Bse  was  so  eathely  convincing,  that  I  should 
never  think  of  erecting  (hanging)  evapora- 
tom,  or  boilers  of  any  deseriptien,  without 
having  them  provided  with  similar  inlets  for 
a  supply  of  a&  to  sir  combustion. 


THB  nniTANKIA  TUBDLAn  BUWOn^VUIAT- 
IH O  OF  OKU  or  TBU  Tf7BB8. 

We  extracted  recently  (Neu  1377,.  p.  279) 
from  Ph>fessor  Grordou's  Notes  to  the  Sng- 
Ush  Edition  of  "  Weisbach's  Meehaniee,''  a 
v«ry  full  and  intsresting  account  of  the  pre- 
Hminary  experiments  made  by  Messrs.  8te- 
pheneen,  Hodghiason,  and  Fairbaim,  to  test 
the  tubular  principle  el  construction  pro- 
posed to  be  adopted  by  Mr.  Stephenson  In 
oeffying  the  Chester  and  Holyhead  iteihf ay 
(by  two  bridges)  over  the  Conway  and 
Menai  Straits.  We  have  now  the  pleasure 
o#  resmiiing  the  eseossplishmsnt  during  tiw 
present  week  of  the  princ^  portion  of  the 
UHMt  difllcult  of  these  two  undeitakings— 
the  Men^  Bridge.  The  foUowis«  partien- 
lars  of  (he  event  are  eztraeted  from  the 
report  made  by  aw  fnteWgent  eye- witness  lo- 
the  TIbms  and  CktmUk  newspepcis .-— « 

A«  tha  coastvuetloB  and  lauDchlng  of  thaae  gMit 
tul»«a  ia  on«  af  Ui«  mast  extraordioairy  meciuBioal 
sad  eneineariog  exploita  of  the  day,  and  aa  tha  nun* 
■oifMrtuic  poitioa  of  Uio  pobUe  have  ao  very  dafiaite 
kUaaxaapaatiaa  them,  it  mn  not  be  aul  of  plaaa^ 
aa  the  reault  of  a  visit  to  tba  spot,  to  give  a  few 
particulan  in  eoaaactioa  with  tbesa  novel  and 
gifaatio  worka  of  art  The  design  of  tbeae  tubvlac 
bndgea  bad  iu  erigio  ttook  the  pecttliar  diffioultiea 
to  be  eoceoatexad  and  avexcome  in  cariying  tha 
Cbaatei  and  Holyhead  BaUway  oiver  that  great  arm 
of  tha  sea  haowa  aa  the  Menai  Stratt*.  Theee, 
when  taken  in  relation  to  the  erection  of  the  ordl- 
navy  form  of  bridge,  such  aa  the  suapaasion  and  tha 
span,  were  leuad  to  be  almost  insuperable,  owing 
to  tha  diAeultiaa  of  the  site,  the  great  extent  of  tha 
atxaam.  and  the  height  at  which  either  would  have 
teaaaa  tha  latarrawiig  apiM*  aa  aa  not  tehiteafeie 
wiu  tbo  vast  nsvigatton,  vaswisof  lazge  sise  andin 
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full  saII  continually  trading  up  and  down,  and  at 
tbe  same  time  to  ettabliah  ade<iuate  meant  of  com- 
monlcation  for  the  great  mercantile  traoeport  be- 
tween London  and  Dublin,  and  which  if  now 
delaved  for  upwards  of  an  hour  on  account  of  the 
break  that  exists  in  the  transit  over  the  straits. 
Originally  it  was  intended  permanently  to  appro- 
priate one  side  of  Telford's  celebrated  suspension* 
bridge,  which,  with  its  light  and  beautiftil  tracery, 
spans  the  straits  about  a  mile  below  the  site  of  its 
more  massire  successor ;  but  it  soon  became  evident 
that  so  slight  a  fabric  would  not  answer  for  heayy 
txaios— that  the  line  could  never  he  considered 
complete,  or  commensurate  with  the  requirements 
of  the  public,  unless  carried  by  a  rigid  instead  of  a 
flexible  structure  over  the  stream;  and  the  idea, 
moreover,  of  using  the  suspension-bridge  was  alto- 
gether abandoned  on  an  intimation  from  the  Com- 
missioners of  Woods  and  Forests  that  theyoliijeeted 
to  the  use  of  tbe  suspension-bridge  at  all.  Mr. 
Stephenson  then  proposed  an  arched  bridge,  aj^ut 
a  mile  to  the  south  or  Carnarvon  side  of  Telford's 
suspension-bridge,  on  a  site  admirably  adi^ted  for 
the  purpose,  there  being  a  huge  rock  in  the  centre 
of  the  Straits  rising  above  high-water  mark,  with 
sufDclent  base  for  the  most  ponderoiu  pier.  It  was 
determined,  by  the  aid  of  this  natural  foundation, 
to  throw  over  a  huge  iron  bridge  of  two  cast-iron 
arches,  each  of  450  feet  span,  or  exactlv  210  foet 
longer  than  tbe  large  arcn  of  Southwack  Bridge, 
fismiliar  to  every  reader,  and  which,  though  only 
240  feet,  is  the  largest  rigid  span  hitherto  attempted. 
The  height  of  both  these  arches  was  to  be  100  liset  at 
the  crown,  and  the  total  cost  would  have  been 
250.006/.  Ultimately  this  design  was  also  aban- 
doned, the  Admiralty  insisting  on  a  height  not 
merely  of  100  feet  at  the  crown  of  the  arch,  but  also 
close  to  the  plen,  conceiving  that  the  structure 
otherwise  would  interfere  iq}uriously  with  th« 
navigation.  It  was  this  that  led  to  the  grand  and 
untned  design  of  the  present  rigid  wrought  iron 
tubular  bridge,  which  Mr.  Robert  Stephenson,  aftac 
great  thought  and  labour,  assisted  by  If  r.  Fairbaim, 
Sir.  Hodgkinson,  of  the  Royal  Bodety,  and  Mr.  Ed- 
win Clark,  the  engineer  of  the  works,  gentlemen  well 
known  for  their  mathematieal  and  scientlflo  attain- 
ments, matured.  The  entire  length  of  the  stupen- 
dous structure  is  1,841  feet  ftom  end  to  end,  con- 
sisting of  four  large  sections,  the  two  side  tube* 
being  each  of  them  230  feet  long,  atid  the  two  mid- 
dle ones  460  foet  long  each. 

The  word  "tube."  it  may  here  be  observed,  is  not 
one  of  the  bMt  epithets  that  could  be  tised  to  de- 
scribe the  structure,  seeing  that  the  bridge,  instead 
of  being  round,  is  a  perfect  square.  Though  a  mis- 
nomer almost,  the  name  arises  firom  the  circum- 
stance of  the  experiments  that  were  to  decide  the 
form  of  the  bridge  having  been  made  with  cylin- 
drieal,  elliptkal,  and  rectangular  tubes,  but  in 
reality  the  structure,  as  it  now  rests  on  Uie  banks 
of  the  Menal,  the  site  of  iu  construction,  is  an 


immense  dosed-in  iron  corridor,  forminc  a  I 
tal  iron  gallery  or  passage,  within  which  the  rails 
for  the  trains  are  to  be,  and  450  Ibet  in  length.  It 
is  hollow  firom  end  to  end,  and  would,  if  flued  with 
shops,  and  lighted  by  skylights,  resemble  Burling- 
ton Arcade.  A  structure  of  this  kind,  though  otf  a 
rude  and  miniature  scale,  appears  to  have  existed 
fbr  years  on  the  Cambridge  line  of  the  Eastern 
Counties  RaOwty,  and  Mr.  Stephenson,  the  author 
of  it,  amplifying  upon  this,  designed  tbe  present 
tube.  A  long  series  of  f^damental  experiments 
by  the  engineers  and  meelianies,  Pally  conversant 
with  such  researches,  were  made,  and  have  been 
continued  to  the  present  time,  directed  to  the  as- 
certaining, divested  of  all  proooneeived  ideas,  the 
strongest  form  for  a  sheet  lion  tubular  bridge ;  and 
the  inquiry,  in  addition  to  the  more  immediate 
object  It  had  in  view,  has  been  of  immense  publle 
service.  In  determinhig  the  strength  of  the  mate- 
rials used  in  the  formation  of  railways.  These  ex- 
perloMnta  have  been  extremely  laborlout,  and  very 
costly.    Inthecoiupeof  tbemtlioxeiiUBkablelhct 


has  been  disclosed,  that  the  povar  of  wraoght  Ina 
to  resist  Gompiwasion  U  mnah  lees  than  Its  power  to 
resist  tension,  or  exacUy  the  reverse  of  that  whieh 
holds  with  cast  iron ;  and  the  important  fiMt  has 
also  been  arrived  at,  that  rigidity  and  strength  ara 
best  obtained  by  throwing  the  groatost  thInirnffiBs  of 
material  on  the  upper  side.  While  the  eyilodrieal 
tube  with  a  given  weight  was  ruptured  hy  tearing 
asunder  at  the  bottom,  tko  eUlptical  abawwd  weak- 
ness at  the  top.  Both  were  oonsequenUydiseaided. 
and  the  rectangular  tube,  which  indicated  strengths 
of  a  higher  order  and  greater  rigidity,  waa  adopted. 
The  letulU  of  vary  reeent  exparlMita  an  thJa 
species  of  structure,  on  a  small  scale,  over  tha 
Conway,  are  very  interesting,  as  conflnning  tha 
aocumcy  of  the  original  ealonlatlona.  Meaaoied 
by  a  chord  line  In  the  inside  of  the  tube,  fbmad  by 
the  axis  of  a  powerful  telescope  fixed  to  its  eide, 
the  deflections  have  been,  with  a  weight  of  St  tona» 
0-48  inch;  112  tons,  0*98;  173tons,  1*90;  SM  ton^ 
1-47;  and  on  the  removal  of  these  loads  the  tabe 
has  recovered  Its  rigidity  In  ten  minutes.  Tha  tabe 
is  constructed  to  bear.  In  addition  to  Us  own 
weight,  2,000  tons,  aload  ten  times  neater  than  It 
wilTever  be  called  upon  to  sustain.  The  dallectkn 
~  by  trains  and  loeomotlvee  passing  at  fuB. 
I  is  very  slight.  A  weight  af  MO  tone  haa 
produced  a  deflection  of  three  Inahas.  A  vaiy 
remarkable  phenomenon  is  connected  with  this 
huge  mass  of  iron,  of  1,600  tons,  caused  by  i^anffss 
of  temperature  in  the  weather,  whieh  alfiwt  It  Kka 
a  thermometer.  A  little  sunshine  raiaes  tha  oentia 
an  inch,  and  produces  a  horiaoatal  drtleetlon  of  an 
inch  and  a  half.  Its  great  length  and  the  natnze  of 
its  material,  so  senattive  to  temperature.  In  tha 
peenUar  fonn  that  it  takes,  causing  It  to  expmd 
•0001  of  its  length,  or  half  an  IncA  for  each  15* 
of  Fahrenheit,  and  contracting  la  tha  ame 
rath),  is  the  assigned  cause  of  lu  being  aoch 
a  delloate  thermometer.  Alternate  mnshlna  and 
showers  of  rain  cause  these  tubes  to  expand  and 
contract,  and  one  of  them,  if  placed  on  end  la  St. 
Paul's  churchyard,  would  be  107  feet  hlgiher  than 
thetopof  theeroes.  It  is  calculated  that  the  wind 
at  a  velocity  of  80  miles  an  hour,  tbe  rata  of  a  hnr- 
rleane,  would  only  give  a  total  pressure  of  128  ions 
distributed  over  the  whole  side  of  these  tubes. 

The  abutments,  on  either  side  of  the  straits,  aie 
huge  piles  of  masonry.  Tliat  on  the  Angleaey  aida 
is  14S  feet  high,  and  173  long.  The  wing  walla  of 
both  terminate  in  splendid  pedestals,  and  on  each 
are  two  collossal  lions  cotidbaate,  of  Egyptlaa  de» 
sign,  lifting  their  limestone  foreheads  In  tha  Ihee  ef 
every  train.  These  lions,  like  the  tube  they  adorn, 
are  on  a  gigantic  scale,  each  being  25  feet  long,  IS 
feet  high,  though  couched,  9  foot  abaft  the  body, 
and  each  paw  2  lieet  4  inahas.  Bach  wei|^  Si 
tons.  There  Is  some  intention  of  snnnannting  tha 
central  tower  vrith  a  colossal  flgure  of  Britannii^ 
60  feet  high. 

The  towers  for  st^portlog  the  tube  are  of  a  like 
msgnltude  with  the  entire  wodc.  The  great  Britan- 
nia Tower  in  the  centre  of  the  straits  Is  62  by  it 
fiset  at  its  base;  its  total  height  turn  tha  bQCtasB, 
230  feet ;  it  contains  146.625  cuble  fbet  «f  ItaM- 
stone,  and  144,625  of  sandstone;  It  vreighs  tO.OM 
tons ;  and  there  are  387  tons  of  cast  Iron  huJlt  into 
it  in  the  shape  of  beams  and  girders.  Itspfovlaee 
Is  to  sustain  the  four  ends  of  the  four  fong  Uaa 
tubes  which  will  span  the  straits  from  shore  te 
shore.  The  total  quantity  of  stone  contained  in  the 
bridge  is  1,500,000  cubic  feet.  The  side  tewan 
stand  at  a  dear  distance  of  460  foot  from  the  grsai 
central  tower  t  and  again,  the  abotmeota  stand  at  a 
distance  firom  the  side  towers  of  ISO  foot,  giving 
the  entire  bridge  a  total  length  of  I,M9  fiiet,  cor- 
responding with  |the(date  of  this  pieeont  year  o( 
grace.  The  side  or  land  towers  are  each  62  foot  bj 
52  feet  at  the  base,  and  190  feet  high ;  they  contain 
210  tons  of  cast  iron. 

The  sealfoidlBg  of  the  tewan  Is  veiy  lofty,  and 
the  weight  it  has  to  support  is  1,300  tana.  Tbe 
framing  found  the  Brit«onia  Tower  riaes  to  the  vast 
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r  timber  and  20  torn  of  Iron 


iMlghtofBoulySSOIbeft.    TIm  Mtfav  Mtfoldlnf  it 
cw^  of  cutUlnlnf  2,000  toni.    There  an  in  it 
S70,000  cuUc  feet  of  t'   - 
Mti. 

The  chief  cmtM  of  attraetlon  was  the  inftrlor 
ud  exterior  of  the  nerel  and  gigaatie  tubes; 
the  one  floated  on  the  pontoons,  and  the  others, 
as  thejr  Ay  upon  the  platfonns,  presenting  the 
•RpeKanoe  of  stnpendoua  iron  tunnels.  A»  these 
won  the  lions  of  the  day,  and  as  one  of  the 
largest  was  safehr  floated  to  ita  final  reiting-plaoe, 
ttoeh  interest  Wui  atteoh  to  its  desoripUon.  and  a 
deserMon  of  the  one  in  quastioa  wIU  be  a  desetlp- 
tl9n  nf  them  aU.  The  length  of  the  great  tnbe  is 
exactly  470  feet,  being  IS  fbet  longer  than  the  clear 
•pan  between  the  towers,  and  the  greatest  span  as 
yet  attempted.  Thia  additional  length  is  intended 
to  aOhrd  a  tenworary  bearing  of  6  flwt  at  eaeh  end, 
after  the  tube  is  raised  iatolts  place,  until  thereia 
time  to  form  the  connection  between  the  tubes 
acrosa  thetowtra.  Their  greatest  heitfhtis  in  the 
oenteeMlbet,aad  dtminiihing  towarda  the  wd  to 
n  feet.  Xaeh  tube  eonsUts  of  sides,  top,  and 
bottom,  all  Itormed  of  long,  narrow,  wrought  Iron 
Mm,  Tanlng  in  length  ft«m  11  ftet  downwards. 
Thedlrwition  in  whieh  theaoplataa  are  laid  and 
rlve'^d  together  is  goTemed  Vtbe  dlrectioa  of 
the  strains  on  the  dUnrent  parts  of  the  tube.  They 
ue  of  the  same  manufiMture  as  those  for  making 
boQera,  varying  in  thieknew  ftom  thxee-elghtlM 
to  thvee-fourtha  of  an  inch.  Some  of  them 
weigh  nearly  7  ewt.,  and  are  among  the  largest 
U  U  peeaible  to  roll  with  any  exbting  machl- 
nery.  In  the  sUes  the  plates  are  «  and  8  feet  long, 
and  half4m-inch  thick,  but  the  longest  plates  avs 
in  the  bottom,  being  12  feet  long,  by  2  feet  4  inches 
wide,  and  are  in  doiible  layers.  At  the  top  they  are  « 
iMt  in  length  and  llbot  9  inohes  in  breadth.  The 
connexion  between  top,  bottom,  and  sides,  is  made 
much  more  substantial  by  triangular  pieces  of  thick 
plate,  riveted  in  aeross  the  comers,  to  enable  the 
UAe  to  naist  the  cross  or  twisting  strain  to  which 
It  wlU  be  exposed  from  the  heavy  and  long-con- 
tinned  gales  of  wind  that,  sweeping  up  the  Chan- 
Bd,  will  assail  It  tn  Iti  lofty  and  unprotected  posi- 
tion. The  rivets,  of  which  there  ate  2,000,000, 
each  tube  containing  827,000,  are  more  than  an 
inch  in  diameter.  They  are  placed  in  rows,  and 
were  put  in  the  holes  red  hot,  and  beaten  with 
hasvy  hammers.     In  cooling,   they  contracted 


strongly,  < 
folly  that 


and  drew  the  plates  together  so  pen 
■'         • sbct( 


fblly  that  it  required  a  force  of  firom  four  to  I 

to  each  rivet  to  cause  the  plate  to  slide  over  each 
othai:  The  total  weight  of  wrought  iron  in  the 
tube  floated  yeaterday  is  1,800  tons.  It  has  been 
constructed  by  Messrs.  Garforth,  of  Dunklnfield, 
Manchester,  and  the  others  by  Mr.  C.  Mare,  of 
Blaekwall.  The  trains  wfil  pass  through  them  over 
the  straits  at  100  feet  above  high  water.  The 
names  of  the  gentlemen  who  have  been  continu- 
ously encaged  on  this  great  work  since  1847  are. 
Captain  Moorsom*  the  vsaident  dfaeetor;  Mr.  Flank 
Fortter,  resMent  engineer;  Messrs.  S.  and  L. 
Clark,  and  Wild,  assistant  engineers;  Messrs. 
NoweU,  Heminfway,  and  Fearson,  contractors  for 
the  masonry;  Messrs.  Mare,  of  Blaekwall,  and 
Messrs.  Garfturth,  of  Dnnkinfleld,  oontractors  fbr 
the  iron  tubes;  Mr.  J.  Greaves,  general  manager 
of  the  masonry}  Messrs.  J.  and  A.  Orsaves,  con- 
tractors Ibr  the  scaflblding  and  stages;  Mr.  G. 
Caamhell,  eoglneer  of  the  tube  work,  and  Mesais. 
J.  Mocris  and  H.  Hodgklnson,  managers  of  it,  all 
of  whom  were  present. 

Such  were  the  dimensloni  of  the  monstrous 
flibric,  the  arrangements  for  raising  whieh  were  in 
every  point  complete.  At  8  o'elodi  on  Tuesday,  the 
19th,  the  spectators  by  tens  of  thousands  had  taken 
their  places  upon  the  piers,  the  tubes  and  shores  on 
either  side,  and  the  Strsita  tn  a  mile  in  length 
presented  a  vast  amphitheatre  of  human  beings. 
The  pUots,  to  the  extent  of  200  or  800,  took  their 
stand  on  the  pontoons  to  ply  the  gigantie  tackle ;  as 
aaany  more  stood  ready  for  action  at  the  capstans; 
the  cahlaa.  tU  iMlm  m  thiafciMis,  and  of  a  ]Mg«o 


kmg,  were  attached  to  the  stsoraers  that  were  to 
have  the  towing  of  the  tremendous  freight.  Mul- 
titudes of  yachU,  small  boaU,aDd  other  craft,  filled 
and  gaily  decorated,  passed  up  and  down  the  stream, 
and  all  eyes  were  fixed  with  mingled  feelings  of 
confldence  and  foar  on  the  gigantic  fabric,  upon 
which  stood  Mr.  Stephenson  and  Captahi  Claxton. 
Soon  after,  the  utmost  excitement  ensued,  on  the 
first  signal,  that  of  the  sudden  springing  up  on  the 
Anglesey  side  of  the  first  signal  fiag,  and  a  shrill 
strain  from  the  trumpet  of  Captain  Claxton  from 
the  top  of  the  tube  to  the  pilots,  to  take  the  tide, 
and  pipe  all  hands  for  the  exploit  This  was  res- 
ponded to  by  a  loud  bnrst  of  enthusiasm  from  the 
seamen,  whose  efforts,  united  to  those  of  the  steam 
tugs,  told  upon  the  screws  and  tackles,  and  upon 
the  hitherto  motlonkas  monster,  which  then  glided 
very  slowly,  and  amid  intervals  of  unceaaing  cheers 
and  salutations,  without  injury  or  Jar,  to  its  final 
resting  place. 

During  the  operation,  however,  one  of  the  cap- 
stans broke;  from  no  insufitoieney  of  strsngth  In 
the  capstan  itself,  but  fkom  the  fitet  of  the  shore 
lashings  behind  the  tube  not  having  been  cut  away 
or  detached  from  the  tube,  and,  as  a  natural  oon- 
sequBBoe,  while  the  eapsitan  was  employed  in 
drawing  the  tube  out  into  the  stream,  the  shore 
lashings  detained  It,  and  the  cwstan,  fhUing  to 
overcome  the  resistaoce,  started,  strained,  and 
brake. 

[The  operations  w4re  resumed  on  the  evening  of 
the  following  day  (Wednesday)  and  the  following 
it  the  report  of  the  result.] 

AfMai  SirmUtt  TAiirMtoy.— The  unparaUeled  ex- 
ploit of  depoelting  the  tube  In  its  bed  of  masoniy, 
at  the  base  of  the  piers,  has  been  at  length  accom- 
plished. The  tnbe  was  floated  obliquely,  then  gra- 
dually swung  round,  with  its  fhoe  to  the  space  be- 
tween the  piers.  Arrived  here,  the  next  step  was 
one  of  the  most  vital  and  absorblnff  nature,  seeing 
that  if,  from  anything  In  the  run  of  the  tide,  which 
waa  progressing  at  the  rate  of  three  miles  an  hour, 
or  any  giving  way  io  the  great  net  work  of  tackle, 
the  tube  overstepped  Its  line  of  destination  paral- 
lel with  the  piers,  the  experiment  must  have 
foiled,  and  the  process  of  bringi»8  It  back  would 
have  been  of  great  practical  difilculty.  For- 
tunately, however,  such  were  the  nicety  of  the 
arrangements,  that  the  success  of  the  final  step 
was  unerringly  seenrsd.  The  next  operation,  that 
of  elevatiiur  the  tube  to  its  permanent  position,  wIU 
be  acoompfished  as  soon  as  possible.  This  is  to  be 
done  by  hydzanlle  power. 

SPBCIFICATIOHB  OF  BNOUSB  PATIMT8  SN- 
BOLLXO  DU&INO  THB  WBBK  BNDIKO 
21ST  OF  JVNB. 

JouFB  Ecouis,  Moorgate  Fold  Mill, 
Blackburn,  LanoMter,  cotton  q>uuMr,  and 
Jambs  Bbadshaw  and  Wxluaic  Bbad- 
■HAW,  of  tbe  same  place,  watcfamaken. 
F9r  eertam  in^^rovemeiUt  in  md  0ppUe^ie 
io  loomifor  ummmg  varhut  iaeripiiom  qf 
pkttnandortumunitUJkMa.  Patent  dated 
December  15, 1848. 

Cfeimc.-1.  Cavsing  the  reed  to  vibrate 
upon  ilay  siforda  or  their  rabatitateo,  inde- 
pendently of,  and  without  oonneetion  or 
attaebment  to  the  ahaUle  bozeo,  and  the 
reed  to  proceed  to  and  recede  from  the 
operation  of  beating  up  without  the  ihuttle 
bozea. 

2.  Anarrangement  of  camiandleverafor  im- 
parting a  Tariable  motion  to  the  reed  during  a 
portion  of  the  beating  up  operation,  iq  aa  to 
oaufleitto  <*dweU''  whtte  the  pick  if  being 
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tiM  in  pDOoeeding  to  aaid  fron  Ae  opentta 
of  beating  np  tiie  weft. 

3*  Tbe  application  of  metal  picken  to 
power  looma,  oeitain  leohanical  arnuAge- 
mente  for  worl^ng  the  pidcing  motiomf  an4 
<N»  iH>Vf^«f^  ftfit  oairywg  the  pjek«n  to  die 
flj  fptadUes. 

4.  M  Knmgenieot  for  «4MtDg  t]be 
ijyyiy£ii  fff  ^^  4^nop  hoyee  Ia  popjunftiwi 
with  the  tappet  idieab,  eo  aa  to  pvodliiee 
Tarietfes  of  ft^le  and  pattern  in  the  hfmCf 

d.  Cei!t»in  ucrangfimtyite  for  workiog  tii^ 
flhatOe  aad  djrop  hozea,  Independeoiiy  of  die 
iriorationB  of  the  reed* 

6.  ^Certain  ietprovemeiBi^  mUdng  to  the 
takinc-vp  motion. 

f,  Bapporting  th^  eloth  on  epical  springs 

8«  TV  emplojrme&i  of  a  douh)^ft9Ag«d 
pulley,  with  eadleaa  hand  and  weigluta,  to 
tvgnlate  the  deliTery  of  the  yam. 

9.  An  arrangement  ibrenahling  the  workp 
man  to  adjuat  the  cloth  by  dial  and  index. 

10.  OaiMing  the  front  plate  of  the  shnttfe 
to  swivel  on  a  pivot  or  a pringf 

11.  A  mode  of  aU^piag  the  loon  when 
the  shiptde  miaaes  bozing,  or  the  anpply  of 
veftceaaeg. 

13.  A  moda  of  applying  frtedon  bmaha 
to  the  periphery  of  the  0y-wiieel  aimulta- 
Qe^QBly  wttb  the  stoppege  of  the  loom,  apd 
alio  of  regnlatiog  die  leveiBgeof  the  bieaka. 

13.  A  mode  of  wo|Ung  anr  requlBlte 
;;mmber  of  headdles  in  twill  or  plam  weaTiag* 
00  aa  to  produce  varietiee  of  patt|Bm. 

14.  A  mode  of  making  any  number  of 
pick^  'm  the  ahed,  in  oombinatlon  with  the 
Tariahle  heali  notkm. 

BnwABD  Smith,  of  Kentigh  Town, 
window-blind  nuannfactnrer.  For  ia^rovi- 
mtnt9  tn  window  blinds,  and  in  springs  ap- 
plicable  to  window  blinds,  doors,  and  other 
like  purposes,  latent  dated  December  16, 
1848. 

Mr.  Smith'a  invention,  hi  so  far  aa  it 
regarda  "  window  blinda  "  has  reference  to 
what  are  called  "roller  Uhida/'  and  ooni- 
elata  in  certain  improved  modeaor  means  of 
raiatng  and  lowering  aneh  blinda,  however 
aneh  blinda  may  be  eonatnicted  in  other 
tvipecta  \  and  his  improvements  in  apringa 
"  applicable  to  window  blinda,  doors,  atid 
other  like  pnrpoaea,''  consist  in  die  aimlioa- 
tlon  thereto  of  a  deaerlpllon  of  springs  (com- 
monly  called  torsion  springs)  neverfainierto 
used  Ibr  dib  purpose,  thougli  possessing 
(probably  greater  power  than  springs  of 
any  ether  sort,  to  effsct  the  quick  raising  or 
lowering  of  blinds,  or  the  quick  opening  or 
shutting  of  doors,  or  the  quick  change  of 
position  of  any  od^er  matters  or  &ngs 
similar  in  their  conatmedon  and  ugee  aneh, 
for  example,  aa  eurt^lns,  aereena,  toller 
landptaai. 


nie  is^pveivad  modea  or  uMene  of  i 
or  lowering  nrfler  window  blinda  «re  two  l| 
number.  Hie  first  consists  in  dispfneieg 
with  the  spring  oedimuifty  need  to  preee  the 

Sul  on  the  ratdiet  wheel,  wfaidi  controls 
e  action  of  the  ^roller.  Tliia  is  efiectei 
hy  weighting  die  ebort  or  inner  eo4  of  Ihs 
pani,  aa  ahown  in  ig,  1,  fp  that  when  It  Is 
desired  ^  inivee  d^e  pan)  to  i^tdli  into  te 
teed»  of  the  mtehelt  it  it  ooly  nMeeopry  to 
relieve  ft  of  part  of  dio  wdg&t  of  the  ewd 
(ad  %mA  by  folding  ft  up  by  the  hand- 
The  operatm  ia  dwe  petacdf  ■nieeieas 
The  aaeoflMl  imprafwnent  under  thie  heed  ef 
^  pjwteni  9Pnsi«to  in  »  more  conyon^oil 
Method  of  poOkBg  dio  endless  oorda  hf 
whieh  dm  bdnda  are  ndaed  and  lowered. 
mie  detail  of  thl*  method  mb  exhibited  in 
ftg,%,  A  if  the  n>Ueri  9»  en  totoiMl 
toothed  grooved  pnUey  aOzed  to  OBoend  ef 
theroiler;  C  is  ^e bnu^et ;  D,  anepdkss 
arlM,  Of  othw  «ord,  which  tekii  into  ihe 
gfoooed  pulley  at  top,  end  at  bottom  i«na 
upon  a  apring  or  commoid  fA  ynfiief,  K- 
F  is  a  taaaeled  «ord  whidi  la  alfixod  to  the 
bookie  joming  tfao  eoda  of  the  eonl.  Ho 
advantages  g^ed  by  0ds  arranraaent  eiiv 
that  a  mimh  soiaUer  poBey  can  no  need  on 
the  end  of  the  nUer,  end  die  haodt  hi  pvH- 
log  up  die  bHnd^  ha^  therefore  to  moio 
throng  a  mnch  less  epace  than  ia  die  caaa 
where  a  large  puUey  ia  emploped.  fho 
taaaeled  eord  besides  Is  mneh  more  oenvo- 
nient  to  lay  hold  of  than  when  tho  endkns 
eord  alone  is  omployed. 

With  reepeet  to  the  torsbn  eptinge  whtoh 
oonstitut^  the  other  branch  of  Mr.  Slmith'a 
invention,  he  deairea  it  may  ho  nndastood 
that  he  frti^n  In  all  oMea  meltinf  thens 
toralon  aprhigs  of  mleanlMd  India  mbber, 
aa  being  a  more  permenendy  nlaarir  nseio- 
rial  than  sny  qtbisr  with  which  ho  ia  on- 
quainted,  and  mnch  leas  liable  to  get  ont  of 
order;  bntdint  thoy  may  hemado  idaoof 
otrips  of  BMtal,  or  of  metal  wfre^  or  of 
wh4^ne,  or  of  catgut,  and  of  Taximm 
other  eubataneoa  mora  or  lets  elaetio  or 
pliable  |  and  that  he  dose  not,  thoseisio, 
restrict  himself  to  tho  empbyment  of  oniy 
particular  anbstanoe  in  dm  coimtmotioa  of 
the  eeid  apringa. 

F%8.  3,  4,  and  5,  of  Ihe 
gravinga  ahow  hofr  encl»  torsion 
may  be  applied  to  a  window  rellor  fc 

Fig.  8  is  an  external  elevatton  of  dto 
roller;  £g.  4,  a  longitndinal  section  of  fig* 
3  ;  and  Ag.  ft,  a  cross  eeedon  on  the  lime 
eft,  of  figs.  8  and  4.  A  ii  die  roUer,  whUi 
is  compMed  of  two  parts,  A^  and  A*.  A^^ 
la  a  aottd  cylinder  of  wood  (or  it  aaay  he  of 
any  other  aultable  metorial),  and  A*  a  metol 
tobe  which  Is  aiized  to  one  end  of  A^« 
whieh  ia  reomaed  at  that  end  for  ito  reoap- 
don,  BO  that  botti  petto  of  Cfae  roller  maj 
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be  externally  in  one  ttrdght  line.  O  is  a 
wooden  piog  with  metal  eap,  G«,  which  ii 
inserted  into  the  outer  end:  of  the  tnbnlar 
part,  A*.  D  is  a  ratehet  wheel  whieh  is 
allied  to  die  outside  of  the  cap,  (>■.'  B,  a 
box  whieh  eontains  ^e  spring  and  short- 
arm  of  the  paul  or  elick»  P,  (fig.  B«,)  and  is 
litted  upon  the  ratchet  wheel  by  means  of  a 
iixed  spindle,  D",  wliidi  passes  through  the 
tfentre  of  the  ratehet  wheel,  and  also 
through  the  cap,  C^  and  plug,  C,  and 
extends  a  little  way  beyond  the  latter  into 
Ae  interior  of  the  tube,  A*.  The  spindle, 
B*,  profeets  at  its  outer  extremity  throuf^ 
the  box,  E,  and  terminates  in  a  square 
pieee,  whieh  fits  into  a  eorresponding  aper- 
ture Ui  the  bearing  bracket,  G^ ,  (neitiier  the 
iMx  nor  spindle  being  intended  In  any  ease 
•orerolfe).  O*  is  a  cap  whidi  is  attained  to 
the  outer  end  of  the  part,  AS  of  the  roller, 
•ad  has  a  short  round  spindle,  D*,  which 
takes  into  a  eireular  hole  in  the  braeket, 
0<.  fhe  axes,  ^erefore,  upon  which  the 
toller  refotres  are  the  spindle,  D*,  at  one 
end  (when  the  ratehet  whed  is  released  from 
the  paul), and  the  spindle,  D*,  at  the  other ; 
only  that  in  the  former  case  the  roller  turns 
round  the  axis,  while  fai  the  latter  the  roller 
and  asit  lerolre  together.  H  is  the  torsion 
spring  which  consists  of  a.  thiek  strip  of 
——^1  India  Tabber  isddMd  within  the 


tubular  piece,  A>.  At  one  end,  this  spring 
is  made  fast  to  a  block,  or  plug,  inserted 
into  the  inner  end  of  ^e  tube,  and  at  the 
other  end  to  the  fixed  spindle,  D*,  of  the 
click-box,  B.  When  tht  roller  b  pulled 
round,  and  the  blind  drawn  down  (an  opera- 
tion to  which  the  clicl^,  F,  offers  no  resis- 
tance), the  rerolution  of  the  roller  causes 
necessarily  a  twisting  or  torsion  of  the  strip 
of  Tulcanised  India  rubber,  because  one  end 
only  (the  inner  end)  rerolres  with  the  roller, 
while  the  other  (that  attached  to  the  spin(^, 
jy,)  is  fixed.  The  moment,  howerer,  tne 
dick,  P,  is  released,  the  powerftil  tendenOy 
which  the  torsion  spring  has  to  return  to  its 
ori^^nal  position  comes  into  full  play,  and 
causes  the  roller  to  revolfe  in  the  contrary 
direction,  and  thereby  raises  the  blind. 

In  fig.  6  is  shown  bow  tiie  torsion  spring 
may  be  applied  to  doors.  A  ^  part  oi  the 
door ;  B,  the  door  ]>ost ;  C,  the  ipring- 
box,  or  tube,  containing  the  piece  of  Tiil- 
canised  India  rubber,  Pjirtially  twlMed  to 
give  it  greater  power.  The  India  rubber  Is 
affixed  at  bottom  to  the  end  of  the  tube, 
with  which  it  rerolfes,  and  at  tcp  to  the 
fixed  spindle,  D,  by  which  it  is  held  sta- 
tionary.  B  b  an  arm  which  projects  from 
the  spring-box,  and  presses  a^^nst  the 
door.  'When  the  door  b  opened,  th^  arin 
ByJ  causes  the  spriD|p-boz  to  be  tnmed 
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round,  and  the  IndUt  rubber  intide  of  it  to 
reeeiTe  a  atiU  farther  twitt.  The  India 
mbber  oceupiei  the  place  and  falfila  all  the 
duties  of  the  coiled  steel  spring  generally 
employed  in  back  springs  for  doors. 

Fig.  7  eiempUfies  the  application  of  a 
torsion  spring. to  a  double-acting  spring, 
that  is,  to  a  spring  for  deaing  a  door,  either 
outwards  or  inwards.  A  is  the  door;  B, 
the  spring-box  (partly  in  section) ;  C,  a  pin 
which  is  stepped  in  the  plate,  D,  which  is 
affixed  to  the  floor.  B  is  a  bearing  which 
rests  upon  the  top  of  the  pin,  C,  and  upon 
which  it  reposes  as  a  centre»  on  which  the 
door  may  turn;  this  bearbog  forms  [the 
upper  end  of  the  spring-box.  F  is  a  odlar 
which  is  affixed  to  the  pin,  C,  and,  like  it, 
cannot  turn  round.  G6  are  two  thick 
strips  of  Tttlcanised  India  rubber,  wliieh 
are  securely  attached  to  the  bearing,  E,  at 
top,  and  to  the  collar,  F,  at  bottom.  When 
the  door  is  either  pushed  outwards  or  in- 
wards, the  India  rubber  springs  are  thereby 
twisted,  more  or  less,  each  on  its  own  axis, 
and  the  moment  the  door  is  relicTcd  from 
pressure  the  natural  tendency  of  the  springs 
to  resume  their  normal  position,  causes  the 
door  to  close.  To  increase  the  power  of 
the  springs,  they  may  be  partially  twisted 
pretiously  to  being  fixed  in  their  places,  the 
one  to  the  right  Iwnd  and  the  other  to  the 
left,  as  represented  in  the  engniThig. 

From  the  preceding  exemplifioations,  it 
will  be  readily  seen  how  torsion  springs  may 
be  applied  to  all  purposes  lake  to  the  rais- 
ing or  lowering  of  blinds,  or  opening  or 
shutting  of  doors ;  no  other  modifications 
bebg  in  any  case  necessary  than  such  as 
any  competent  worlonan  will  be  able  to 
•upply, 

Cbims.-*!.  I  claim  the  emplorment  in 
roller  window  blinds  of  pauls  weighted  at 
one  end,  whereby  the  springs  ordinarily 
used  are  dispensed  with,  as  before  described. 

2.  I  claim  the  employment  in  roller  win- 
dow blinds  of  a  supplementary  end  cord, 
attached  to  the  usual  endless  cord,  for  the 
purpose  of  more  conyeniently  raising  and 
lowering  the  same. 

3.^  I  claim  the  upplioation  of  torsion 
springs  to  window  blinds  and  doors,  as 
before  exemplified,  and  to  all  other  like 


purposes. 

JOHH    I 


JoHH  CAXTwrniOHT,  Bheflield,  York- 
shire, tool-maker.  Ar  an  ingnrov^  brmee 
Jvrtktun^e&rpenienmuioiktn.  Patent 
dated  December  16,  1848. 

This'* improved  brace"  consists  of  the 
skeletons  of  the  top  and  bottom  cranks, 
which  are  united  together  by  a  moTcable  and 
separate  stem  or  spindle.  The  exterior  of 
the  cranks  and  the  stem  are  corered  with 
horn  or  gutta  percha,  moulded  on ;  and  the 
head,  whidi  is  also  of  hom,  ia  terewed  npon 


a  stem  which  is  free  to  rerolvu  in  the  tap 
cnnk.  The  spring  catch  wldcb  la  fitted 
into  the  interior  of  the  bottom  part,  and 
serves  to  retain  the  bit  in  position,  is  made 
to  take  out  of  the  bit  by  the  lateral  mofe- 
ment  of  the  nossle,  and  so  to  allow  of  the 
bit  being  witiidrewB,  and  awitber  aubati- 
tutedin  its  stead  when  requirsd. 

Claim«.— 1.  Casting  the  skelehma  of  t^ 
crank  portions  of  the  braees  fai  aaetal,  and 
conneding  them  by  a  stem,  or  aphsdle,  fiir 
receiring  a  separate  and  mofeabk  handle. 

2.  The  mode  of  constructing  and  applying 
the  heads. 

3.  The  application  of  hotn  in  tho  buml- 
faoture  of  ttie  heads  of  braosa. 

4.  Makmg  the  casings  or  covwincBof  the 
skeleton  cranks  of  horn  or  gutU  peieha. 

6.  The  mode  of  acting  upon  the  aptiag 
catch  by  the  lateral  moTeaaent  of  the 
nossle. 

6.  Biaking  the  handle  of  horn  or  gutta 


pereha  on  a  sptadi 

William  Ma Jon,  Cukhett,  Leii^  Lan- 
caster.   For  M^proMmeniit  m    fooMs  yhr 
wavrng  cerimn  imcripHomt  9t  clef  A.  Y 
dated  December  16, 1848. 

The  partioular  description  of 
which  thia  patent  has  refsrenea  la  that  in 
whiohtwopieoes  of  doth  are  nuted  aft  the 
aelvagea,  and  stitehed  together  i  '^ 
any  desired  portion ;  and  the  i 
consists  in  an  arTangement  «xf 
whereby  when  the  reed  is  driven  IwMe  In 
the  top  warp,  the  weft  of  tiiat  part  ia  tigH- 
ened,  and  the  weft  of  the  lower  waip 
kened,  so  that  the  fiiU  force  of  the  ahock 


may  be  recehred  by  the  weft  of  the  vppcr 
warp,  and  vfct  verad.  For  tiila  pnipoae  the 
two  warps  are  led  firom  the  warp 
either  side  of  a  roller,  to 
ooming  into  contact  with  one 
then  over  two  roUen,  placed  one  above  the 
other,  and  supported  In  beariqga  in  Oo  top 
and  bottom  ends  of  a  lever,  wliieh  vibntea 
on  a  pin  fixed  in  tiie  fhonework  o4f  Ae 
loom.  The  central  ahaft  whieh  givea  aaotian 
to  the  batten,  commnnieatea  also,  tliram^ 
the  intervention  of  toothed  gearing  nnd  a 
system  of  jointed  rods  with  ttie  vibtating 
lever,  whereby  at  each  beat  up  of  tlM  ai^, 
the  top  or  bottom  weft  is  altematelj  alnak- 
ened  and  tightened. 

John  Cumton,  Greek  -  street,  Seho- 
aquare,  prdessor  of  miisie,>br  fayiaasBiwii 
injfafes.    Patent  dated  Deeember  !«,  i848L 

CSMaif.— 1.  The  giving  naotion  to  n  diat- 
ant  key  by  meana  of  a  conneotiiv  rod.  car- 
ried alo^g  the  edges  of  some  of  the  finger 
holes,  so  that,  when  any  of  theae  kdlea  k 
dosed  by  the  finger  the  rod  will  bn  da- 
pressed,  and  the  key  to  which  it  ia  conneclad 
acted  upon. 

2.  The  ana^genent  of  aopBO  pwttp  of 
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tlie  meebanlim  of  a  flate,  so  that  the  C 
•harp  and  B  natural  may  be  doied  timnl- 
taneonsly,  and  the  C  natnral  allowed  to 
remain  open,  or  opened  at  the  tame  time. 

William  Clat,  Clifton-lodgei  Cumber* 
land,  Engineer. /or  etrttdn  tn^Mrovemeiitt  in 
mmMurjffitr  roUinff  hron  or  o/Aer  metai» ; 
pmrt$  ^wkiek  improvtwtimU  art  iqfpKe&bU 
io  oiker  maeki$ury  in  wMek  ctfUndtn  or 
roUirt  tart  tufnT.  Patent  dated  December 
16, 1848. 

lUi  Invention  has  for  Iti  olijeet  to  roU 
bari  of  iron  or  other  metal,  into  a  tapering 
form  of  a  wedge- like,  or  eooleal  ihape,  and  la 
eaued  by  allowing  the  diatanee  between 
the  eompreasion  roUen  to  faiereaie  gradually 
and  progretrirely  aa  the  rolling  goes  on. 

1.  The  arrangement  for  carrying  this  in- 
vention Into  effect,  consists  in  making  the 
hearings  of  the  top  compression  roller  move- 
able instead  of  stationary,  so  that  they  may 
■lldeup  and  down  in  tlieir  standarda.  Upon 
the  top  of  this  moveable  roller  bears  the  lower 
end  of  a  rertiosl  rod,  furnished  with  a  piston 
at  the  umper  end,  which  passes  through  a 
water  and  air-tight  stuffing-box,  into  the 
bottom  of  a  cylinder.  Tills  eylindsr  is  lllled 
with  water  or  other  non-elastio  Uquld,  and 
is  previded  on  either  side  with  inflow  and 
outflow  valves.  Ihe  rate  of  outflow  of  water 
from  the  oylinder  is  capable  of  being  regu- 
hited  to  the  greatest  idoety  by  means  qf  a 
serewed  spfaidle,  to  the  end  of  which  the 
outflow  vahe  is  attached,  so  that  as  the 
liquid  runs  away,  the  piston,  yielding  to  the 
pressure  of  the  bar  passing  between  the  com- 
pressing rollers,  will  gradually  and  progres- 
sively rise  up  in  the  cylinder,  and,  conse- 
quently, allow  the  top  roller  to  slide  up- 
wards In  its  bearings,  whereby  the  distance 
between  the  two  roDers  wQl  be  gradually 
and  progresrively  increased,  and  the  desired 
taper  given  to  tiie  bar,  the  shape  of  which 
wfil  draend  upon  that  of  the  grooves.  The 
top  off  the  cylinder  is  provided'  with  a 
safoty  valve  loaded  (by  means  of  a  spring) 
to  a  oertain  extent,  so  that  in  case  the 
preesnre  should  increase  beyond  it,  the 
valve  may  open  and  allow  the  water  to 
escape,  and  the  piston  to  rise  up  to  .the 
top.  The  water  is  supplied  from  any  con- 
venient source,  end  the  outflow  valve  is  kept 
dosed,  when  the  msehine  is  not  st  work,  by 
a  coiled  spring  placed  behind  It]  upon  the 
spindle.  It  is  proposed  to  apply  the  safety- 
valve  arraagemeiit  to  sugar-cane  crushing, 
and  other  miUst  in  order  to  obviate  the  in- 
jurloas  effects  of  sudden  shocks. 

2.  A  modification  of  the  preceding  eon- 
rista  in  substituting  for  the  hydraulic  appa- 
ntuSf  a  sliding  frame  whksh  rests  on  the  top 
of  the  verticil  pisfeon  rod.  Above  this  frame 


works  an  eccentric,  or  heart-shaped  cam, 
keyed  upon  a  shaft,  so  that  as  It  revolves, 
the  sliding  frame  will  slide  upwards,  and 
allow  of  the  top  compressing  roller  doing 
the  same. '  Rotary  motion  is  communicated 
to  the  cam  shaft  firom  the  bottom  coUer 
through  the  intervention  of  toothed  gearing. 

When  it  is  desired  to  roll  one  portion  of 
a  bar  tapering,  and  the  remainder  parallel, 
the  piston  rod  Is  made  to  pass  through  a 
screw,  capable  of  being  adijustod  to  any  con- 
venient distance  flnom  the  top  of  the  upper 
compressliig  roller,  and  which  catches  sgamst 
it,  uid  thereby  prevents  Its  f^urther  upward 
motion. 

Cfotait. — 1.  The  application  to  roffiag 
machinery  in  general,  (when  such  is  required) 
of  apparatus  by  which  the  hearings  of  one  of 
the  compression  rollers  are  allowed  to  rise 
gradually  In  their  standards  to  allow  of  ta]^ 
forms  bdng  produced  with  the  ssme  fodlity 
as  parallel  oars. 

2.  The  construction  or  arrangement  and 
adaptatbn  of  the  hydrauHc  apparatus  and 
its  appendages,  to  machines  for  rolling  iron 
and  other  metals,  by  which  the  shaping  rol- 
lers are  separated,  so  as  to  produce  .taper 
rod  or  bars  by  the  rolling  prooess. 

8.  The  modification  of  the  preceding, 
which  consists  In  the  employment  of  the 
eocentric  or  heart- ihaped  cam  to  regulate 
the  gradual  progresiive  lepsration  of  the 
rollers  for  the  before  stated  purpose. 

4.  The  adjustable  screw  in  combinatioii 
with  the  apparatus  claimed  under  the  second 
end  third  heads  for  rolling  bars,  tapering  for 
a  portion  of  their  length,  and  parallel  for  the 
remaining  part  thereof. 

HsnutWalkxr,  Gresham-street,  Lon- 
don, needle  manufacturer.  Pbr  etrttan  im- 
prooemtntt  in  the  proetn  or  proeeum  qf 
muawfaeiwring  noedlet,  Pstent  dated  De<- 
oember  16, 1848. 

These  improvements  refer— 

1.  To  the  manufiusture  of  crochet  and 
tambour  needles ;  and, 

2.  To  the  dry  grinding  or  pointing  of 
needles  generally. 

1.  The  patentee  remarks,  that  croohel; 
and  tambour  needles  have  hitherto  beeii 
manufactured  by  filing,  and  that  tiieyate 
consequentiy  disrimilar  in  sise  and  shape. 
The  object  of  the  present  invention  is  to 
obviate  this  disadvantage;  and  consists  in 
reducing  the  wire  to  the  required  sise  by 
means  of  drawplates  and  a  drawing*bench, 
such  as  goldsmiths  use,  and  cutting  it  into 
proper  lengths.  The  ends  of  the  wirei;  where 
the  hooks  sre  to  be  formed  are  pointed,  and 
the  atoms  wholly  or  partially  flattened.  The 
hooks  are  then  stsmped  out  by  sa.itid>ly 
formed  dies,  and  the  superfluous  nsetsl  re« 
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mored  hj  filing  fa  hj  dippiof  miflhiiwg, 
nmilar  in  principle  and  mode  of  action, 
although  different  in  shape,  to  the  ordinary 
needle-clipping  machine.  In  order  to  hold 
the  stem  securely  in  the  handle*  the  end  is 
held  in  a  notch  in  a  spnng  damp  wluck  is 
fixed  ust  in  a  Yice.  The  end  is  then  upset, 
and  rounded  by  being  afterwards  subjected 
to  the  action  of  a  punch  and  die  im  a  stamp- 
ing press. 

2.  In  order  to  prerent  the  process  of  dry- 
grinding  or  pointing  being  iigurioui  to  the 
worktaan,  it  is  proposed  to  shield  the  grind- 
ers with  a  blanket  or  other  fibrous  substance, 
instead  of  tin,  which  is  kept  constantly  wet 
by  a  regular  supply  of  water.  Hie  dust 
which  is  impelled  agdnst  the  shield  will  be 
o^densed  by  its  moist  surface,  and  carried 
by  the  fiow  of  water  into  a  suitable  reoep- 
taole.  When  the  fibres  of  the  shield  become 
choked  with  the  particles  of  dust,  it  is 
remoTcd  and  freed  from  them  by  rinsing. 

CMmt,^l.  The  mode  of  reducing  the 
site  of  the  wire  eaoployed  in  the  manufao- 
ture  of  crochet  needles. 

2.  Am  flattening  of  the  needles. 

3.  The  use  of  tools  of  the  various  forms 
described  in  the  speeifibcsation,  and  repre- 
sented in  the  drawings. 

4.  The  application  to  the  dry-grinding  or 
pointing  apparatus  of  a  blanlLet  kept  con- 
stantly saturated  with  water. 

Wiu^iAM  Wharton,  Superintendent  of 
the  Carriage  Department  of  the  London  and 
North  Western  Railway  Station,  Euston* 
square.  JPor  certain  improvmiwUs  in  th» . 
congirueti&n  of  v€hicle$  need  on  rai/tiay«, 
or  on  other  roadt  and  tooyt.  Patent  dated 
December  16,  1848. 

These  improvements  refer  to  wheels  ex- 
dusiveiy,  and  consist  of  the  followii^  modes 
t  yt  eonstruction  :-^ 

1.  The  ends  of  a  number  of  curved  pieces 
c  »f  metal  are  cast  into  and  around  the  nave, 
a  nd  metal  wedges  are  inserted  into  the  tep 
and  bottom  spaces  between  the  hoops. 
I'hese  wedges  are  held  tightly  together  by 
u  Tew  bolts  passing  through  Ihem  and  the 
w^)oden  felloe.  These  screw  bolts,  which 
aQ  ow  of  the  parts  being  tightened  aa  re- 
qaired,  have  the  effect  of  pressing  the  ends 
of  the  hoops  against  the  inside  of  the  felloe, 
whtireby  a  solid  and  compact  wheel  is  pro- 
dac^^ 

2.  Hexagonal  wedges  of  wood  are  to  be 
placed  between  the  ends  of  the  hoops  which 
take  into  the  nave,  and  the  other  parts  of 
the  wh0(i  are  oonstrnoted  and  arranged  as  Jn 
theprec:eding  ei^M. 

9«  It.  ia  proposed  to  substitute  for  the 
hoops,  discs  of  wood  with  metal  wedges 
betwef  A  their  tap  lusd  bottom  spates,  as  la 


the  first  iaitaiioe.  Hhmt  wedgM  •»  held 
together  by  aorew  bolU,  which  pws  into  ths 
nave  and  attach  thm  thereto.  ▲  spilt  ring 
18  bolted  to  the  outnde  of  the  discs,  and  the 
tyre  put  on. 

ChmM,—U  The  use  and  appUestton  of 
wedges,  or  wedge-shaped  pieoes  of  bmU^  ia 
combfaation  with*  and  adapted  to  bended  «r 
curved  spokes  of  metaL 

2»  The  application  of  wedgeaw  or  wedge- 
shaped  pieces  of  metal,  in  oombinati«a  with 
btoeks  of  wood,  either  of  the  fima  doMrihed 
or  of  an  ke»«aoai  009. 

Alfrbd  vincbivt  NawTOM,  CheAceiy- 
lane.  fo^  imf^r^oemmUM  in  ctutinf  prini' 
in§  /ypef,  and  other  eitmUr  reieed  ^mrfitcm^ 
and  oho  in  eoitinf  §mndratm  wed  tpmeeef 
(Being  a  commwniraftion  firo^i  ahnad.) 
Patent  dated  Deoember  16, 1648. 

These  improvements  relate,  1,  to  tfaa  r^ 
guiation  of  the  supply  of  molteB  metal  to 
the  moulds}  and,  2,  to  the  workii^  of  the 


1*  The  neltiiW  pot  is  fitted  witk  a  oeft- 
trai  vertical  tube.  oommnnicattDg  with  a 
horizontal  one,  wnioh  opens  into  a  aeeond 
vertMal  tube.  The  evntral  tube  ia  provided 
with  a  hollow  piston  or  phuigar,  fittad  m. 
the  inside  witha  vdive,  which,  ae  Itia  dcawa 
upwarda,  allowa  tiie  metal  to  flow  theeagh 
the  first  vertioal  hole  into  tha  hofiMUtal 
one,  wkeaoe  it  ia  eapelled  by  il^  dawa 
stroite  of  the  piston  ap  the  secaad  vaitisal 
ti|be,  through  a  ni^^  adapted  to  tiM  top 
of  k,  which  is  capaUa  of  a^jMrw— t. 

The  valves  of  the  saould  are  Mpfaitod 
just  above  the  nipple  in  a  psir  of  Jawa,  aae 
of  which  is  movedUe,  and  worked  by  an 
adiustable  tension  rod.  When  the  metal  is 
expeUed,  the  mould  is  brought  claae  to  the 
nipple  to  reeeive  it,  afiar  wluoh  it  ia  tilted 
i:^,  withdrawn  fram  the  castiag^  aad  the 
latter  pushed  out  of  the  wi^  by  an  ar« 
raiMement  of  leverv    and  eombinatioB  o^ 


mechanism,  wiiieh  would  seaieely  be  iatd- 
ligibU  without  drawim^ 

C/aims.— 1.  Begulathig  the  Mipply  of 
molten  metal  to  the  moulds,  m  mmtiiMt  ky 
meana  of  the  pistea  or  plunger. 

%  The  general  arraagessant  of  the  1 
ingpot. 

8.  The  jaws,  one  of  whiah  ia 
and  moveable. 

4.  The  adjustable  tonahm  rod. 

6.  The  levers  for  tUtlag  ap  toe  moali  ar 
matrix,  and  vithdrawmg  it  firem  tha  aasftini^ 
and  far  pushing  them  aat  of  reaah  dnriag 
the  rising  of  the  arma  and  apeaJng  nff  liM 
jaws* 

John  Pwcy,  of  Greenwich.  Kant,  emi^- 
nasr.    Fer  eertaim  aiyroeaitali  ia  #f earn 
Patent  dated  Dasetehar  21,  ift*8> 
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Kr.  Penn't  improTemiaU  in  steam  ao* 
gfans  lure  as  follows : — 

1.  He  places  a  floater  in  the  eondenser, 
or  in  •  separate  ressel  soitably  eonneeted 
tiMvewifh,  wbich,  as  the  water  acennralates 
in  It  flvm  aeddefttal  or  other  oaases,  sseends 
ptff^otwniBwtf*  This  floater  is  eonnectes 
Ift  a  itop>Tal?e  fflaced  in  the  ix^ection  pas- 
mi^  Tke  tmAt  of  thk  arrangement  is, 
that  as  the  water  accnmnlates  in  Ifae  con- 
denser, and  the  floater  oonseqnently  ascends, 
the  Btop«TalTe  will  be  partially  or  wholly 
olosed,  and  the  faflnz  of  the  injeetion  water 
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eylinders  wftU  bo  pee* 


It  is  proposed  to  pbos  In  the  steam 
Ing  limn  the  boUer  to  tlie  ayU» 
a  snspended  balaneed  Yesoal,  which  ii 
to  a  stop-valnre  piaeed  a 
fnrtber  on  in  the  same  passsfB,  in 
that,  as  the  boiler  pciinea  or  the  water  boils 
OTer,  a  portion  may  be  reoeired  into  this  Tes- 
sel,  which  wilt  descend  by  its  increased  gra- 
▼ity,  and  net  npan  the  stop-^faWoy  so  as  to 
partiailf  or  whoHy  ohMO  tlw  pagMge  of  the 
steam  -to  the  cyUnden,  whereby  the  engines 
will  b»  made  to  woric  at  i  tfoirsr  rate,  and 
any  ii^|«floas  effeots  from  sodden  shocks  .to 
them  be  pseventedi 
3.  ikehamber^  opened  latoMly  to  the  water, 
Is  plaocd  in  the  tide  of  an  anxtitary  steam  res- 
sel  beoeaith  the  water-line,  and  is  fitted  with 
a  small  submerged  horiiontal  jpaddle-wheel, 
whieh  is  keyed  upon  a  vertical  rod  carrying 
a  berel  wheel  at  top.  This  bevel  wheel 
fsan  into  another  befOl  wheel  koyed  npon 
the  ami  etf  a  hosisontnl  oranhed  rod|  fltted 
Irith  a  connecting  rod,  whieh  wonts  a  don- 
Ms  pair  of  weighted  bellows,  similar  to  those 
employed  by  Maeksmiths.  The  top  of  these 
bellows  Is  eonneeted  by  a  comblnalion  of 
cams,  jointed  rods,  and  levers,  to  the  expan- 
sion valves,  or  throttle  valves»  or  dampers,  so 
ttat  as  the  speed  of  the  vessel  throogh  the 
water  increases,  the  velocity  of  the  revoln- 
tfams  of  the  small  paddle*wheel  will  increase 
aiWr  and  a  greater  qnantlty  of  Mr  be  driven 
Into  the  top  part  of  the  bellows,  iMliich  will 
oQue^nflntly  rise,  and  have  fihn  effect  of 


regnlating  the  passage  of  the  steam  to  tho 
cylinders,  or  the  draught  throngh  the  fur- 
nace. "Die  bellows  are  provided  with  valves 
for  regulating  the  quantity  of  air  oontained 
therein* 

CZoims.— 1.  The  application  in  marine 
steam  engines  of  a  floater  to  the  oondenser, 
or  separale  vessel  suitably  eonneeted  there- 
to, and  also  of  a  stop-valve  to  the  oondenser 
or  injection  pipe ;  the  two  being  so  con- 
nected tofetber  that,  as  the  lifter  aoenmn- 
lates  in  w  condenser,  ttotn  Aoddentid:  oif 
other  onuses,  tho  flow  of  tho  h^eeiien  imter 
thewto  wlU  be  puptliOly  or  whoUy  stated  tmtfi 
the  air-pumps  shall  have  fsdnced  die  water 
to  its  proper  and  determinate  lovoL 

S«  The  appttoatton  in  marine  itosm  m^ 
gines  of  a  suspttided  balanced  veisel  to  the 
steam  passsio  leadiB«  i^MMi  tho  holler  to 
fho  stosm  oyiindersy  and  akm  of  a  sto^talnf 
* Httle  ftrrther  on  Itf  the  sAme  |iMsage;  the 
two  heiag  so  oonneoM  togetW  thely  as 
^  prisshy  or  hoiUng  •««  takes  plaoe,  Iho 
passage  of  steam  to  the  cylinders  ihall  be 
partially  or  wholly  eloaed,  and  the  speed  of 
the  engtno  mdneed  aoeotdhiglj^ 

3.  Tho  appttoatlon  of  the  eelfaeting  me- 
ehanioal  apparalns  to  sailing  vessels  pro- 
pelled by  amdliary  steam  power,  through 
the  medium  of  aerewn  or  other  suitable  pro- 
pellers, and  whieh  apparatus  is  made  to 
work  inversely  to  the  speed  of  the  vesselr^ 
that  is  to  say,  that  as  the  speed  of  the  vnsesi 
inereasea  from  the  saiUng  pewori  the  steam 
power  shall  be  redooed  aeoordingly,  or  oie^ 
osra^  by  meana  of  this  apparatus  aefing 
upon  the  expansion  valves  or  throttle  Valves 
of  the  indnotion  passages  or  the  d— pars  of 
the  furnace. 

JosBPH  DsKJ^KT,  of  Nowport,  Mon- 
mouth, engineer  and  iron-founder.  For 
imptotemenii  in  mmu  amd/Mmaees.  Patent 
dated  December  16,  1848. 

(For  specifieataon  seomUs  p.  678.) 
Specifieaium  Jku,  but  mi  Mf¥rQlML 

William  Wbilo,  Salford,  Lancaster, 
aaeiflder.  J^  e«rlMit  imftowfnmiM  In 
rotary  9team  engina.  Patent  dated  Decem- 
ber 16,  1848« 


wnKLt  twr  or  ntarthcs  Fon  AnfiCLSs  or  xmhtrr  anoiarannn^ 

Bnteof   N(vm 
ReglAtta-th*ja«- 

tion.     gister.        Propriefors'  Names.  Addr«Mm. 

Aana  14     WW     nouffeffato  and  Aleoidi,  WmHaa-itreet _-  _ 

,,     i9U     jMMTttMdoaRle  ......  fIrwooS,  near  Bolton-le-Moon..  Calender  for  finishing  muslins 

and  other  goods^ 

16      1925      Barnabas  Urry  Newport,  Isle  ef  Wight Hone-fake. 

,,     ms     BoUnsen  mad  BaseeU,  Weetmerelaatf^tieeCr  Dubim  ...  Ammgemenl    of    tMwm^tM 

paisagiBs  snd  valves  IM  ooT- 


«atieole  ef  JMsig» 
.....  FoitiiiMileoa. 


,  Baehalei's  kmtle. 
^^  Hangllav  ai 
chine. 
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Henry  Mills  Stowe,  of  Bermada,  master  of  the 
brig/ome*,  for  improreuents  in  bloeks  and  sheaves. 
June  SO;  six  months. 

Alexander  Francis  Campbell,  of  Great  Plumatead, 
Norfolk,  for  Improvements  in  wheels,  ploughs,  and 
harrows,  steam  bofiers  and  machinery  for  propel- 
ling vesaals.    June  20 ;  six  months. 

William  Combaold  Jaoob,  of  Bread-tfcreet,  Lon- 
don, warehouseman,  for  Improvements  in  the  ma- 
nufacture of  paraadt  and  umbrellas.  June  SO ;  two 
months. 

Biehazd  AreUbald  BioomM,  of  th«  Ann  of 
Messrs.  J.  C.  Robertson  and  Co.,  of  Fleet-atieet, 
London,  patent  agent,  for  Improvements  in  app«r»* 
tus  Ibr  tianallBnmsr  Uqoids  fh»m  one  vassal  to 
another,  and  for  filling  bottles  and  othar  voisala 
with  liquids.  (Being  a  oommnnioation.)  June  SO  t 
six  months. 

Charies  Jaaiaa  Oofwly  Griffin,  of  Sonthwaik, 
hatter,  fK  certain  impiiovenanta  in  mUltaiy  aooa- 
trements.    June  SO;  six  months. 

Edward  Lyon  Berthon,  clerk,  bachelor  of  arts,  of 
Farebam,  Southampton,  ft>r  an  instrumant  to  show 
the  velocity  of  a  ahip  or  other  vessel  propelled 
through  the  water  bv  wind,  ateam,  or  other  moving 
power.    June  SO;  nx  months. 

Samuel  Colt,  of  TrafUgar^aquare,  Middlosax, 
gantleman,  Ibr  improvenents  in  flre-anna.  Juna 
SO;  six  months. 


To  Ittwoators  aad  F»it&t«os. 

MBS8R8.  ROBERTSON  is  CO., 

PATBV«  Bo&icivoma, 

16f,  Flut^inH,  London  f  and  99b,  Newtireett 

BIrmimgkam, 
(Of  which   firm  Mr.  J.  C.  ROBERTSON,   the 
EniToa  of  the  Mxckavics'  MAOAaxvx  from  its 
commencement  in  18SS,  is  principal   partner,) 
undertake 

Tlio  proom^tioii  of  Patents 

Far  England,  Scotland,  Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  aU  busi- 
ness relating  to  Patxiiys. 

Spoeifleatlons  Drawn  or  Hovlsod. 

DIlCLAIMBftSy  AMD  MIMORA1YDUM8   OW 
ALTBRATIOK    PRBPARKD    AMD    BiniOLLBD. 

Caweats  Sntorod  and  Oppoaitlons 


CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searches  made  for  PatenU,  and  Copies  or 

Abstracta  Supplied. 

Adwieo  on  Oaaea  antaalttod,  die.  *o. 

INTENDING  PATENTEES  suppUed  gratis  with 
Printed  Instructions,  on  Application,  either  per^ 
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BT  T.  A8T0N.  BSO.*  OF  THB  MADRAS  LIGHT  OAVALRT. 


It  must  be  obTious  to  etery  one  how 
necessary  it  is  that  some  improTemeiK 
should  be  niaid^  io  our  ff^p^X  light- 
houses, to  distinguish  them  one  fro|n 
another  with  certainly,  ^e  mariner 
must  continually  be  liable  to  mistake  one 
light  for  another,  more  or  less  aec9rding 
as  his  reckoning  may  be  more  or  less 
correct,  or  his  anqnaintaace  witfi  the 
coast  more  or  less  perfect  Instanpe  the 
GreaeBritamaxkd  the  Stephen  Whitney 
--the  Utter  with  900  lives,  boUi  off  the 
coast  of  Ivpland*  In  thick  weather, 
when  every  light  cannot  he  seen,  antf 
tide,  current,  an4  win4  diive  a  shk>  fac* 
ther  than,  or  In  a  difBerent  direction  ta 
where  he  expected,  in  such  cases  even  a 
pilot  would  be  likely  to  err  as  ligbthousee 
now  are. 

In  adopting  '* distinguishing*'  or  proof 
lights,  it  is  desirable,  in  order  to  avoid 
expense,  to  interfere  as  little  as  possible 
with  the  solid  work  of  lighdMNisee.  It  is, 
therefore,  proposed  to  cover  with  $helv« 
ing  boards  or  sheets  of  metal,  a  pprtion 
of  the  lower  part  of  the  window  Tsay 
two  or  three  reet)  and  in  that  boarmng 
or  metal  sheeting  to  place  a  round  or 
square  piece  of  coloured  glass,  set  with 
due  regard  to  the  lamp  and  refleetor, 
both  as  to  place  and  angle.  If  there 
be  an  objection  to  lessening  the  sise  of 
the  window,  it  will  be  necessary  to  raise 
the  roof,  which  appears  to  be  preferable 
to  interfering  with  the  building  below 
the  window  or  lantern. 

Fig.  1  of  the  prefixed  sketohef  pefNr^- 
sents  an  elevation  of  the  iq»jwr  part  of 
a  lighthouse  with  my  proposed  addition. 
A  A  A,  is  the  lamp  andf  reflector ;  «• 
are  the  shelving  boards  or  sheets  of  metal, 
so  fixed  and  regulated  as  to  allow  the 
coloured  light  beneath  to  be  leen  |o  m^ 
desired  diettmce. 

bbf  coloured  glasses,  either  square  or 
round,  and  of  any  sise,  let  into  the  frame 
of  the  window,  uneler  a. 

If  coloured  lenses  would  liirow  their 
rays  with  as  great  exactnata,  and  to  as 
great  a  disunce  as  the  shelving  boards  or 
sheets  of  metal,  then  might  lenses  be 
used,  as  respectively  shown  in  figs.  2  and 
3,  in  which  cc  represents  the  lenses  and 
dd  the  lamp  and  reflector. 

The  proposed  **  Distinguishing  or 
Proof  Dghts  "  are  supposra  to  receive 


their  li^t  horn  the  main  kom  fud  99- 
floalor,  and  dierefore  they  wouldcanae  no 
extm  fS^penfp  |q  q  Ughinonse  when  anoe 
made. 

U  ncesssary,  a  disthignishing  hght 
may  be  intermittinff  ;*  and  there  might 
be  more  than  one  light  in  each  fiiee  of 
the  building,  and  this  wonld  varr  the 
distinguishinff  Ikhts.  The  liflht  or  uAta 
in  one  hoe  of  a  Eghthonse  m^[fat  be  uhmt 
out  from  Uioae  in  the  other  by  means  of 
a  partition  boiurd.  When  the  diadngnnb- 
Ing  IMit  of  pne  fact  of  the  ligbUiooae 
openai  it  would  gtwe  %  partionlar  **benr- 
ipg ;''  and  so  the  shutting  out  of  any 
particular  light  would  give  some  other 
tearing. 

The  carrying  out  of  this  pbn  in  vari- 
oos  ways  is  merely  a  matter  of  mechani- 
eal  contrivance  and  skill,  as  these  "  dis- 
tinguishing or  proof  lights "  are  <Hiiy 
intended  for  snort  distances  (say  from 
half  a  mile  to  three  or  four  miles),  two 
lights  inight,  if  necessary,  be  plaoed, 
and  wimout  any  fear  of  deceiving  by 
^pearing  only  as  one. 

It  may  bo  said  that  in  thick  and 
boisterous  weather  these  diatinguishing 
lights  would  not  be  seen  at  the  fhU  dis- 
tance for  which  the  light  had  been  xega- 
lated;  very  good,  but  this  objection 
fields  good  with  any  and  every  light 
Qbjeations  if  not  to  be  overoome,  must 
be  modified  or  pounteraeted  as  moeh  as 
possible. 

Tkfi  diatance  ol  which  the  lighthouse 
if  visbad  Ifi  be  seen  should  be  regnlated 
mi»  to  winter  nights  than 
ones;  or  the  distonee  might  be 
aumd  in  dear  weather,  and  then 
sured  distancca  made  of  the  light  at 
diflerent  degrees  of  denjdty  of  fog^— aay, 
ihr  example  30^  of  denaitv.  Tliis^  jto  be 
sure,  wonld  require  a  little  judgn^ent  on 
the  part  of  the  mariner,  but  he  eonU  ooc 
be  verff  niuch  out  However,  a  coloured 
light  would  at  all  times  be  seen  in  pro* 
portion  to  the  main  plain  one. 

It  must  be  perloctly  understood  that 
these  distinguishing  lights  are  intended 
merely  as  uddilioni  to  the  main  plain 
one — to  be  seen  au£Beiently  far  to  give 
the  doubtful  mariner  ample   time    to 


*  I  use  thii  term  in  prefermoe  to,  and  tm  i 
correct  than  "  revolying." 
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'**bout  8hlp'*  and  chanee  his  course,  and 
an  opportunity  for  taking  a  '*  depar- 

With  reference  to  the  precision  with 
which  a  coloured  light  can  be  thrown 
from  a  lens  or  ^'bulTs-ej/e^'  to  certain 
distances,  according  to  the  angle  of  the 
buU's-eje,  this  inust  he  pfoyed  practi* 
cally.  Thf  nyatter  appears  at  present  to 
be  involved  in  some  nncertainij. 

With  regard  to  the  height  of  light- 
houses,  I   differ  from  Mr.  Wells,  of 
Somerset-house,  (who  proposed  a  distio- 
goishing  light  some  months  ago  in  the 
lUustraied  London  News),    'niat  gen- 
tleman thinks  the  light  should  be  as  iMor 
t]|^  sur£Bce  of  the  water  as  popwible ;  J 
am  of  opinion  tbit  a  Ughtbcmse  siM>uld 
be  as  high  as  possible,  and  for  the  fol- 
lowing reasons  :'The  higher  the  light 
is,  the  &rther  can  it  be  seen ;  nor  do^ 
a  light,  being  high,  deceive  in  d^tance 
more  than  a  Tow  one — nav,  not  so  much. 
The  nearer  the  sur&ce  of  the  earth,  th^ 
denser  the  atmosphere  at  all  times,  and 
tl^e  more  liable  to  be  variable.    Everv 
one  who  has  been  at  sea,  and,  indeed, 
those  who  have  not,  may  have  observed 
that  oftentimes,  when  the  sun  ot  moon 
has  been  shining,  and  there  has  not  been 
^  cloud  to  be  seen,  there  has  been  a  very 
thick  haze  (apparently  a  few  frejt  thick) 
over  the  surface  of  the  water,  and  which 
has  prevented  an  object  being  seen  till 
within  a  short  distance.    How  often  does 
it  occur  at  sea  that  a  ship  "  heaves  in 
sight"  all  at  once,  and  is  reported  "  close?'' 
And    how    often    also   does    it   occur 
in  sighting  a  lighthouse,  that  the  light  is 
not  seen  till  long  after  the  captain  had 
**  expected"  to  see  it  by  his  reckoning. 
Doubtless,  many  a  commander  of  a  ves- 
sel oftentimes  (though  erroneously  so) 
throws  aside  his  (correct)  reckoning,  and 
calculates  his  distance  from  the  light, 
without  sufficiently  thinking  about  the 
state  of  the  atmoephere  between  him 
and  the  lighthouse ;  indeed,  he  may  not 
have  any  reason  to  suspect  a  mist,  as  it 
mi£;ht  exist  not  more  than  half  a  mile 
from  the  shore.    But  if  mariners  knew 
tb&t  they  could  stand  boldly  on  to  a 
lighthouse  till  a  coloured  distinguishing 
light  appeared  under  the  main  large 
one,  they  would  never  err. 

I>ue  notice  (say  one  year)  should  of 
course  be  given  to  the  whole  world  of 
asxj  lights  £at  were  to  come  into  opera- 
tioD  oif  a  particular  date.     A  code  of 


lights,  such  as  that  which  accompanies 
this  paper,  for  lighthouses — ^would  also 
be  necessary,  and  a  printed  key  to  places, 
"by  authority,"  for  the  use  of  mariners. 
To  the  accompanying  code  of  lights 
for  lighthouses,  there  may  appear  objec- 
tions ;  these  objections,  however,  may  ,be 
partly  if  not  wholly  overcome.  It  ipay 
be  said  that  when  a  ship  approacl^es  twp 
horizontal  lights,  on  either  side,  only  one 
light  WQuld  be  apparent ;  true,  but  the 
vessel  would  onlv  have  to  "  stand  pn*' 
for  a  very  short  nme  before  the  second 
light  would  "  op^p ''  itself.  Of  course 
the  two  ligh^  would  on^y  appear  ^a  one 
to  ships  making  the  ligntlbouse  at  on? 
particular  angle.  The  mariner  mighjt  in 
a  great  measiire  be  guided  by  the  fiolour 
or  the  (supposed)  one  light  that  he  saw. 


But  if  two  Jijghihouses  were  seen  at  the 
9ame  time,  there  could  be  no  doub^ 

With  regard  to  the  objections  whidi 
may  be  raised  to  this  code,  they  must  be 
admitted  to  be  minor  ones  (if  even  wor- 
thy of  noti.ce)  and  to  be  easily  over- 
come. 

If  a  "  partition  board "  hfi  p}ace4  ^ 
little  between,  and  in  advance  of  ihs  two 
horizontal  lights,  it  would  "  shut  /out  '* 
one  light  from  the  other,  till  the  vessel 
had  come  jto  a  pertain  "  bearing"  — 1» 
know  which  would  be  of  importanoe  U> 
the  mariner. 

For  perpendicular  lights  the  asjg^e 
building  would  do ;  and  it  might  eyeo 
have  tnree  lights. 

If  other  lights  or  signals  be  reqmred 
at  oertain  hours  of  the  night  at  particu- 
lar lighthouses,  "  blue-lights"  or  rockets 
mi^be  used. 

The  "expense"  of  making  our  cpa^ 
perfect  with  lights  should  not  be  con- 
sidered. How  gUdj  would  shipowners 
and  under- waters  pay  the  exnenscs  of 
lighting  up  our  coasts  perfectly.  How 
much  greater  a  sum  for  keepmg  up  per- 
fect lights  would  the  owners  of  the 
Great  Britain  and  the  Stephen  Whit^ 
ney  have  been  willing  to  pay,  rather  than 
thai  their  ships  should  have  met  the  fate 
thev  did  1 

\£  the  Government  would  make  use 
of  the  materials  which  are  now  lying 
usGkleBs  and  rotting,  and  of  the  dockyard 
lighters  to  convey  those  materials,  a  jper* 
feet  set  of  lighthouses  might  ip  a  very 
short  time,  and  at  a  comparatively  trifiing 
expense  be  raised. 

That  the  writer  is  9ot  without  goipe 
i>i>2 
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small  claim  to  a  practical  knowledge  of 
the  Bubjecty  on  which  he  has  now  pre- 
sumed to  address  the  public,  will  per- 
bap  be  allowed  when  ne  adds  that  he 
has  made  several  voyages  to  and  from 
England  and  China,  and  personally  wit- 
nessed most  of  those  evils  which  the 
adoption  of  a  system  of  distinguishing 
lights  would  remove. 

J.  Aston, 
Madras  Light  Cavalry, 
63,  Cornhill,  December,  1 848. 

Postscript. 

It  may  be  asked  if  my  plan  of  '^  dis- 
tinguishmg  lights" has  been  tried?  No; 
it  has  not — ^itis  so  simple  and  certain  that 
it  does  not  require  it.  To  make  a  trial 
on  a  small  scale  would  give  no  more 
satisfactory  proof  than  a  demonstration 
on  paper.  But  if  trial  there  must  be,  the 
truth  of  the  system  may  be  proved  from 
any  lighthouse  in  one  night,  with  the 
assistance  of  a  boat  at  sea. 

With  regard  to  a  code  of  coloured 
lights,  and  the  distance  which  a  coloured 
light  can  be  seen,  I  am  of  opinion,  that 
generally,  there  would  be  no  objection 
to  a  vessel  having  to  come  a  little  nearer 
to  land  to  see  a  light  It  would  be  far 
better  for  a  ship  to  be  certain  of  her 
light,  even  though  she  had  to  come 
closer  to  the  land.  I  have  now  had  in 
view  the  objection  which  might  be  raised, 
that  coloured  lights  would  not  be  seen  so 
far  as  plain  ones.  Is  there  a  difference 
when  both  have  the  same  power  of 
light?  And  if  there  be  a  difference, 
would  it  be  of  any  consequence  ? 

If  a  coloured  light  cannot  be  seen  so 
far  as  a  plain  one,  and  it  be  desirable  in 
some  particular  situations  for  a  light  to 
be  seen  as  far  as  possible,  then  let  that 
light  be  used  which  will  be  the  farthest 
seen. 

As  a  commencement,  I  should  sug- 
gest that  a  couple  of  carpenters  (super- 
intended by  some  person  who  understood 
the  subject,  and  at  the  same  time  ac- 
quainted with  mathematics  and  optics), 
should  be  employed  by  Government 
upon  some  lighthouse  now  existing  to 
carry  out  my  plan. 

If  it  be  found  necessary  to  raise  the 
roof,  so  that  the  main  light  may  not  be 
diminished,  the  lamp  will  also,  of  course, 
require  to  be  raised. 

J.  ASTOK. 

[We  do  not  think  it  necessary  to  give 


at  length  the  code  of  lights  which  accom- 
panies this  interesting  communication; 
but  as  the  gallant  author  has  returned  to 
active  service  in  India  since  the  date  of 
his  paper  we  have  thought  it  right  to 
forward  the  Code,  along  with  a  copy  of 
the  present  Number  of  our  Journal,  to 
the  Trinity  Board.  The  code  exhibits 
.78  different  positions  in  which  discs  and 
semi-discs  of  three  colours,  white,  red, 
and  green,  may  be  placed — a  number 
which  might,  of  course,  be  increased  to 
any  extent  deemed  expedient  —  £i>. 
M.M.] 


THB   AUPHIBI0U8  BAOGAOB  WAOONS  OF 
BRIO.-OBK.  SIR  SAUUBL  BBNTHAM. 

Attention  seems  of  late  to  have  been 
turned  to  the  means  of  conveying  troopi 
and  baggage  across  rivers ;  and  water- 
proof cases,  to  be  inflated  as  rafts,  are 
said  to  have  been  approved  of  by  militarr 
authorities.  The  use  of  these  floats  will 
doubtless,  in  many  eases,  be  very  advan- 
tageous; but  in  addition  to  them,  the 
introduction  of  Sir  Samuel  Bentham's 
amphibious  baggage  wagons  eooJd 
hardly  fail  to  facilitate  greatly,  the  ope- 
rations of  an  army  in  any  country  inter- 
sected by  rivers.  The  late  Duke  of 
York,  in  the  year  1794,  considered  them 
as  highly  desirable,  and  expressed  his 
wish  that  one  should  be  constructed  for 
trial  of  full  size.  One  was  accordingly 
built,  and  afterwards  tried  on  the  Thames 
to  his  Royal  Highness's  endre  satisfac- 
tion ;  but  by  this  time.  Sir  Samuel's 
engagements  in  the  naval  department 
completely  occupied  him,  and,  lik^ other 
inventions  where  the  originator  does  not 
follow  up  the  introduction  of  His  plans, 
the  amphibious  baggage  wagon  was 
lost  sight  of. 

The  waggon  made  for  the  Duke  of 
York  was,  perhaps,  the  first  vessel  the 
hull  of  which  was  of  metal, — ^it  was  of 
copper :  the  form  of  it  nearly  reBemblcid 
that  of  a  Thames  wherry — the  head  and 
stern  nearly  alike.  It  was  mounted  on 
wheels,  so  as  to  be  of  easy  draught  on 
land ;  but  so  contrived  ihat,^  witbont 
removing  them,  it  could  be  driven  into 
a  river,  and  floated  across  it  without 
derangement  of  the  baggage  with  which 
it  was  loaded.  Its  form  was  such  as  to 
afford  the  greatest  facility  for  its  guid- 
ance in  a  stream  by  means  of  oa^a^  imc 
of  them  serving  as  a  rudder.    There 
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wu  a  cover  to  this  wagon  of  similar 
farm  and  make,  excepting  that  it  had  no 
wheels.  This  cover,  when  taken  off, 
became  a  hoat  sufficient  for  the  convey- 
ance of  a  considerable  number  of  men, 
ready  on  landing  to  protect  the  baggage 
or  to  join  in  any  military  manoeuvre. 

The  form  of  wagon  above  described 
was  considered  as  the  most  suitable 
for  baggage ;  but  where  the  wagon 
might  be  adopted  for  an  artillery  car- 
riage, the  form  he  contrived  for  this 
purpose  was  different :  it  much  resem- 
bled the  half  of  the  baggage  wagon, 
cut  across'  at  midships;  the  .cover, 
being  of  the  same  form,  had  means  of 
easily  fastening  its  straight  end  to  that 
of  the  lower  carriage ;  thus  the  two  toge- 
ther being  of  a  form  suitable  for  naviga- 
tion, and  the  cover  carrying  many  more 
men  than  those  necessary  for  working 
the  gun. 

The  first  amphibious  carriage  which 
the  General  made  was  for  his  own  use 
in  the  Ural  Mountains.  It  was  formed 
of  two  strata  of  very  thin  planks ;  that 
in  which  he  afterwards  travelled  many 
thousand  miles  in  the  interior  of  Siberia, 
was  of  raw  hides  fastened  upon  ribs  of 
light  wood,  after  which  the  hides  were 
made  impervious  to  water  by  smoking 
them  for  a  week  over  wood  shavings. 
The  covers  of  baggage  wagons  and  artil- 
lery carriages  might,  for  the  sake  of 
lightness,  be  made  of  the  same  material, 
or  of  any  strong  flexible  substance  made 
waterproof. 

An  amphibious  baggu^e  wagon,  of  full 
size,  was  afterwards  nuilt  at  St.  Peters- 
burgh,  in  the  year  1807,  and  tried  with 
complete  success  on  the  Neva.  No  ob- 
jection of  any  kind  has  ever  been  bronght 
against  these  amphibious  vehicles,  yet 
they  are  not  anywhere  in  use. 

The  following  note  on  this  subject 
was  found  among  Sir  Samuel  Bentham's 
papers : — 

**  la  the  pursuit  of  my  investigatioo^ 
ralative  to  the  efficiency  of  vessels  of  war  as 
sabsidiary  to  land  warfare,  in  the  transport, 
landing,  and  protecting  daring  debarkation 
the  whole  of  the  several  branches  of  the 
expedition,  I  have  been  led  to  refer  to  expe- 
dients I  had  contrived  whilst  in  the  land 
aerriee  of  Rassia.  for  facilitating  the  cross- 
ing of  rivers.  This  was  effected  by  enabling 
the  carriages  in  use  for  the  conveyance  of 
the  material  of  an  army,  to  pass  a  river,  aod 
to  be  in  readiness  for  doing  so  in  the  course 


of  a  few  minutes,  without  the  need  of  any 
pontoons,  or  any  additional  matter,  to  form 
a  bridge;  indeed,  without  requiring  addi- 
tional matter  of  any  kind,  or  additional 
horses  for  the  conveyance  of  it  during 
marches,  all  the  carriages  accompanying  an 
army  being  adapted  to  this  partioolar  pur- 
pose ;  and  in  the  Russian  serrice  they  were 
sufficiently  numerous  to  suffice,  without  ad- 
ditional ones,  for  the  transport  of  troops 
across  a  river,  as  well  as  baggage.  This 
expedient  was  not  only  exemplified  in  the 
way  of  experiment,  but  actually  practised 
under  Prince  Potemkio,  in  the  instance  of  a 
corps  of  chasseurs.  This  was  but  just  before 
I  quitted  Russia  on  leave  of  absence,  with 
the  intention  of  returning  to  that  serrice ; 
so  that  no  one  took  sufficient  interest  in  the 
subject  to  pursue  it,  and  to  get  the  better  of 
little  difficulties  that  might  present  them- 
selves to  landsmen,  nowise  conversant  with 
the  nautical  knowledge  suitable  to  the  case, 
so  that  I  take  it  for  granted  that  the  idea 
was  then  abandoned.  After  that,  when  I 
was  sent  to  Russia  on  a  mission  from  this 
country,  the  Emperor  Alexander  haring 
heard  of  the  invention,  requested  me  to  have 
an  amphibious  carriage  of  the  kind  made. 

"  In  this  country,  his  Royal  Highness  the 
Duke  of  York  being  conrineed  of  the  prac- 
ticability, as  well  as  of  the  advantages  of 
such  amphibious  carriages,  was  desirous  of 
introducing  them ;  and,  at  his  request,  I  had 
one  of  them  made,  of  full  size,  which  was 
successfully  tried  on  the  Thames. 

**  At  that  time,  although  my  baggage 
wagons  would  have  been  sufficient  for  the 
transport  of  infantry,  I  had  not  exhibited, 
or  even  contrived  to  my  satufaction,  suffi- 
cient means  for  passing  artillery  over  rivers, 
especially  t^  largest  pieces  of  ordnance ; 
nor  would  the  ordinary  means  of  conveying 
it  suffice.  But  since  then,  in  considering 
the  subject  more  in  detail,  means  haTc  pre- 
sented themselves  by  which,  at  the  same 
time  that  the  conveyance  of  artillery  on 
board  ship  in  a  state  ready  for  immediate 
use  would  be  effected,  the  landing  it  would 
be  equally  easy,  as  also  the  transport  of  it 
across  rivers." 

The  following  notes,  written  with  a 
view  to  an  intended  **  Naval  Essay  on  the 
Structure  of  Vessels  for  Navigation,"  by 
General  Bentham,  have  also  sufficient 
relevancy  to  the  present  subject  to  be 
here  inserted: — 

<*  Naoigable  Vessels.    Indications  as  to 

Mode  of  Construction, 
•«  To  truit  to  the  tenacity,  straightness  of 
grain,  sufficiency  of  thickness  of  the  exterior 
planks  of  the  bottom,  the  sides,  and  the 
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vpper  deck,  as  the  chief  ingredienti  of  the 
itreogth  of  the  Teuel. 

*'  To  emploj,  for  holding  the  planks  toge* 
ther  trpmsrersely,  hoops  of  flat  rods  of 
metalt  either  on  the  oatside,  where  this 
mode  may  he  advantageoas,  as  in  the  case 
of  a  vessel  for  carrying  articles  in  halk,  or 
where  pillars^  stnits,  and  other'  interior 
connections  would  be  inconyenient ;  other* 
wise,  to  applying  each  flat  rods  to  the  inside, 
Isstening  them  with  screws,  not  to  pass 
through,  bat  to  lesTO  the  exterior  entire. 
Or,  if  wood  be  used,  to  bend  it  to  the  shape, 
taking  advantage  of  the  curratare  which  the 
fibres  may  happen  to  have  more  conformable 
to  the  shape  than  straight  trees. 

"Where  hoops  might  thus  be  employed 
outside,  cask-fashion,  they  might  be  of  cop- 
per, and  so  arranged  as  not  to  project 
beyond  the  sheathing,  to  raise  which  some 
Tery  thin  wood,  or  some  flexible  material, 
as  tarred  paper  or  felt,  might  be  employed. 

**  To  use  BO  grain-cat  wood ;  but  where 
the  thickness  renders  it  impracticable  to 
bend  the  piece  to  the  shape,  rather  to  divide 
it  into  separate  strata. 

''  To  make  the  planks  lap  one  over  the 


other,  somewhat  like  clinch-work,  but  to 
fasten  them  by  screws  from  the  inside,  or  by 
screw-pins,  the  nats  being  on  the  inside,  so 
as  to  obviate  the  mischief  of  caulking  to 
close  ap  the  joints  where  they  may  appetf 
to  open.  The  edges  of  the  plank  bevelled, 
so  as  tc^  Ibttfe  the  stirfaoe  even  And  smooth  t 
but  perhaps  the  maertion  of  a  tongue  might 
be  preferable. 

"  To  dry  and  season  the  wood  perfectly 
before  it  is  applied  and  ooeked  together. 

'*  To  eonstrtMt  the  vessel  in  a  dose  b«ild- 
ing,  ventilated  and  warmed  at  pleasure. 

**  To  employ  a  cement  like  glae,  but  in 
luble  in  water  (whenever  such  a 
shall  be  contrived),  to  maketiie  pieces  i 
together. 

*'  The  simple  mode  of  constmctioa,  hf 
placing  confidence  in  the  exterior  plank,  lin- 
ing the  inside  with  as  few  timbers  or  riba  fli 
possible,  seems  the  fittest  mode,  not  only  on 
account  of  its  cheapness,  but  on  aecount  of 
the  facility  it  affords  of  discovering  the  need 
of  repair,  and  of  effecting  it  with  the  least 
derangement  of  any  parts  Oiaii  those  fooad 
te  be  defective." 
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We  DOW  five,  in  Mr.  Tibbitt's  own 
words,  the  oescription  of  his  improve- 
ments in  retarding^  or  arresting  railway 
engines  snd  carriages,  to  which  we 
alluded  ante  p.  428. 

Figs.  1,  2,  and  8,  of  the  accompany- 


ing engrtTiiifli  repfeaent  two  gmnge- 
ments  for  working  the  breaki. 

In  the  first  arrangement  (fig.  I)  Ibnr 
breaks  are  applied  simaltaneofiuly  to  two 
wheels,  one  in  the  rear  of  the  other 
(that  is  to  say),  two  breaks  to  6ich  whed 
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bj  the  downward  flail  of  a  ringle  htnd 
lever,  A,  which  has  its  fulcrum  on  the 
axis,  A^.  BB  are  the  oreaks  which  are 
o9Dneoted  together  by  the  rods,  GJD, 
andS^byneaiMof ja&utsorpiDS.  The 
«pper  Tod|  Ct  hit  a  guide-pin,  c,  al 
ornear  iti  e^tfe,  which  moreain  a  ver- 
tkalalothi  the andttr  f rainework  of  the 
ctntee.  Mid  the  lihidk  rod,  D,  whioh 
la  protoi^d  beyond  the  Iniier  break,  and 
Is  Jeftnted  to  one  tfnd  of  the  leter,  A, 
has  an  ete  or  bearing  ft6at  its  oenttOi 
which  tilea  upon  the  axle  of  the  car- 
riage. It  #ill  be  seen  that  when  th« 
lefcr,  A,  ia  upright,  the  breakli  staild 
clear  of  the  wheels.  When,  howev|^ 
the  lever  is  pulled  towards  the  hindef 
part  of  the  train  or  carriage,  the  upper 
portion  of  the  fore-break  and  the  lower 
portion  of  the  hhid  one,  rub  upon  the 
periphery  of  the  wheel,  at  which  instant 
they  beeome  self-aeting,  and  are  then 
ttttde  to  grip  by  their  own  friotion  until 
released,  o^  the  tndti  or  carriage  is 
stopped. 

jKgs;  2  and  8  show  another  arrange- 
ment fot  stopping  ttie  wheels  of  car- 
riages. The  wtSkn  are  represented  in 
fig.  2  as  being  out  of  action,  and  iii 
fig.  8  88  being  applied  to  the  wheel. 
A  A  are  the  breaks.  Which  are  connected 
by  the  looped  rodii.  BB»  td  a  donUe 
eccentric,  C,  which  has  its  bearing  upon 
the  axle  of  th^  carriage.  When  the 
lever,  D,  is  pulled  to  the  right,  as  in  the 
position  represented  in  fig.  3,  the  eccen- 
tric causes  the  break  to  be  drawn  ttp 
against  both  sides  of  the  wheel  at  the 
same  time. 


OH    Taa     OABBOMUATIOK     OF    WOOD    BT 

avBOBiAmonn  stbam.    af  m.  tiolbttb. 

(From  the  ColiiptM  Itondai  0e  I'AjMMlMtile  dM 
SefeQCM,  Ite  Jon*  10»  IMS.) 

Charcoal,  as  it  Is  piepared  and  used  for 
the  manafaotafe  of  g^mpowder,  and  partl- 
enUrly  for  that  lor  sportfaig,  dUTers  mneh 
ftom  pan  duaooal,  and  eontains  other  son- 
ttitosttt  matlBrft  of  the  wood.  Tho  propor« 
tion  ef  thsse  mattsrt,  wUoh  varies  with  the 
mode  of  prepanitlon  and  the  degree  at  wfaMl 
tbe  ehatrii^  Is  stopped,  modifies  consider- 
ably the  pfopertiet  off  tiie  powder.  If  or  this 
leason,  hi  praotioe,  the  different  kinds  o^ 
charcoal  are  carefkdly  separated,  from  the 
first  degree  of  charring  or  brown  charcoal 
(eharb&h  r6^),  to  the hUek  ehareoil,  which 
fe  the  hiosi  cdiiitletely  eiriieniaedi 


In  the  first  part  of  my  memoir,  after  re- 
d^ritolating  the  diffBrent  varieties  of  char- 
coal, I  gave  an  aocoant  of  my  ezperimeats 
to  detemlne  the  saooessive  pheoomeoa  of 
eharriog  in  dose  vesseb,  and  the  effects  of 
exposing  the  wood  to  different  degrees  of 
temperature,  t  have  ascertained  that  at  the 
temperatttte  of  Wf  (Z9t^  Fah.)  wood  ii 
not  charred  $  that  at  280«  (482<»)  there  is 
obtahied  an  imperfiBot  charcoal,  called  bru- 
hft;  that  at  300°  (67«*  Fah.)  the  brown 
charcoal  Is  fbrmed  ;  and  that  at  350  (662^ 
Fah.)  and  above,  the  operation  invariably 
gives  the  black  charcoal.  The  time  neces- 
sary ibr  the  carbonization  varies  from  half 
an  hour  to  three  hours,  and  the  products 
pass  at  wUl  from  the  brown  to  the  black 
chaicoal.  I  then  examined  the'  yield  of 
charcoal,  which  is  less  in  proportion  as  the 
charring  is  more  advanced. 

In  the  second  part  of  my  memoir,  I  gave 
an  account  of  my  labours  to  apply  the  prin- 
ciples laid  down  hi  the  first  part  to  the  char* 
ring  by  steam.  MM.  Thomas  and  Laurent, 
dvU  engbeers,  having  had  the  happy 
thought  of  applyhig  surcharged  steam  to 
the  reriring  of  anhnal  black,  I  thought  that 
It  was  possible,  by  analogy,  to  extend  this 
ptocess  to  the  carbonization  of  wood.  I 
found  in  the  first  experiments  made  with  a 
small  apparatus,  not  only  a  slight  gain  in 
the  ftiroe  of  the  powder,  but  a  much  more 
considerable  yield  of  charcoal.  After  thii 
fiHt  Result,  the  Minister  of  War  advanced 
me  5000  franes  (1000  dollars)  for  the  erec- 
tion of  an  apparatus  on  a  large  scale.  In 
this  apparatus  the  steam  is  supplied  by  an 
ordinary  boilei*,  and  passes  into  a  worm 
womid  hi  a  helix.  The  tube  is  0*020  m. 
(nearly  8  indtea)  in  internal  diameter,  and 
20  metres  (22  yards)  long  $  the  Steam  sur- 
charged  by  the  heat  of  the  furnace  arrives  at 
a  determfaute  temperature,  300"^  (572°  Fab.) 
for  instance,  to  obtain  brown  charcoal.  It 
Snmmnds  and  penettmtea  into  a  horisontal 
cylinder  eontainhig  the  wood,  and  chars  It ; 
it  then  leaves  the  cylinder  charged  with  the 
products  of  the  distillation.  This  apparatus 
has  been  in  regular  operation  for  nearly  a 
year  at  the  powder  mills  of  Esquerdes, 
which  are  under  tny  charge,  and  supplies 
ecfedasivtdy  and  advantageously  the  charcoal 
for  the  sporting  powder.  The  drawing  of  It 
is  appended  to  the  present  memoir. 

Accordhig  to  the  TMtB  which  I  present 
of  the  results  obtained  in  its  present  work- 
ing, I  have  generally  obtauied  firom  33  to  37 
Of  charcoal  from  100  of  wood ;  as  a  mean 
ftS  per  cent  of  brown  eharcoal,  and  2  per 
ceiit;  of  6ml6iit  but  no  bhusk  charcoal.  The 
yield  hss  eometimes  been  more  than  39  per 
cent,  bf  brown  eharcoal. 

By  the  old  method,  as  a  mean,  16  per 
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cent,  of  brown  and  14  per  cent,  of  black 
charcoal  were  obtained.  Thna  it  is  seen 
that  the  proportion  of  the  charcoal  which  it 
is  deaired  to  produce,  ia  twice  aa  great  bj 
the  new  as  b  j  the  old  proceas.  It  is  also 
easy  to  produce  the  black  charcoal  b  j  raising 
the  temperatore  above  300^  (572°  Fah.) 
The  preservation  of  the  steam  within  deter- 
minate thermometric  limits  (a  condition  in- 
dispensable to  the  anccess  of  the  operation) 
ia  eaailj  obtained  by  the  aiQnstment  of  the 
stop-cook  which  admita  the  ateam ;— thia  is 
a  great  advantage  essentially  belonging  to 
this  new  method.  The  examination  of  the 
expense  of  production  is  also  in  favour  of 
the  new  process. 

I  then  point  out  the  modlficationa  which, 
according  to  my  observations,  might  be 
made  in  the  construction  of  a  new  appara- 
tus. That  which  is  now  in  process  of  con- 
struction upon  thb  data,  at  the  powder  mills 
of  Saint^Chamas,  will  oombine  the  most 
favourable  conditicma  for  this  mode  of  car- 
bonisation. 

I  then  enter  into  some  considerationa 
upon  the  different  proportions  of  materials 
to  be  used  in  powder,  according  to  the  de- 
gree of  carbonization,  and  the  yield  of  the 
wood;  the  volatile  mattera  whidi  the  char- 
coal still  contahiB,  being  at  aome  times 
double  the  amount  which  at  other  ttmea 
occurs,  and  formmg  occasionally  two-fifths 
of  thecharcpaL 

The  quantitiea  of  the  eomponenta  of  the 
powder  are  numerically  the  aame  In  all  the 
powder  milla ;  but  not  really  ao,  because 
the  charcoals  used,  coming  from  different 
methods  of  fabrication,  are  of  variable  oom- 
poaition.  The  exact  analysis  of  different 
charcoals,  which  I  am  about  to  undertake, 
will,  however,  show  the  true  value  of  thia 
aaaertkm;  and  I  ahall  have  the  honour, 
hereafter  of  presenting  this  work  to  the 
Academy. 

I  conclude  by  pointing  out  what  useful 
resources  the  surcharged  ateam  may  present 
to  all  branches  of  industry,  which  employ 
heat  within  the  thermometric  limita  of  100° 
to  SCO'*  (212°  to  932°  Fah.) 

The  baking  of  bread  and  sea  biscuit  takea 
place  perfectly  in  a  current  of  ateam  heated 
to  200°  (392°  Fah.)  Sncceaafhl  experimenta 
upon  thia  subject  have  recently  been  made 
at  Esqnerdes,  in  presence  of  an  engineer 
sent  by  the  Minister  of  the  Marine;  the 
continnoua  bakiog  of  bread,  ao  long  and 
vauily  sought  for,  is  finally  practised  by  this 
process.  The  cooking  of  meat  may  also  be 
accomplished  by  it,  and  we  may  be  permitted 
to  think  that  culinary  apparatua  of  this  kind, 
both  for  large  and  for  private  eatablishments, 
will  replace  the  old  apparatus,  the  use  of 
which  is  so  dangerous;  here  there  is  no 


peril,  for  the  heated  vapour  has  but  a  feeble 
tension  (at  most  half  an  atmosphere)  above 
the  pressure  of  the  air. 

The  extraction  of  wood  vinegar  (jr|ffiol^- 
neoue  acid),  may  also,  without  doubt,  be 
easily  accomplished  by  this  new  process; 
for  oik  the  one  hand,  the  condeoaed  ateam 
carries  with  it,  and  contains  all  the  products 
of  the  distillation  without  any  lose,  and  on 
the  other  hand,  the  adjustment  of  the  stop- 
cock for  adndtting  the  steam,  allows  the 
temperature  to  be  ao  regulated  aa  to  insure 
the  maximum  yield  of  add.  It  will  also  be 
possible,  perhaps,  to  avoid  the  formation  of 
that  empyreumatic  oil  whidi  always  aceom- 
paniea  p3rroligneoua  add,  and  givea  it  that 
disagreeable  character  whidi  doee  not  per- 
mit it  to  be  substituted  for  vinegar. 

The  extraction  of  wood  alcohol  O^vwiy. 
lie  9pirit)t  may  also  be  advantageously  ac- 
complished by  seeking  for  the  tfaeroMWietiie 
conditions  necessary  and  suffident  for  its 
masimum  formation. 

In  fine,  the  drying  of  wood  may  be  se- 
oompHshed  by  this  process  with  the  grestest 
esse ;  and  the  new  and  strange  -lesnlta  which 
I  have  obtained,  aa  to  the  resistance  of  dif- 
ferent kinds  of  wood,  dried  at  high  tem- 
peratnrea  between  100°  and  250°  (21S°  aad 
482°  Fah.),  wiU  be  the  subject  of  a  saeaaoir 
which  I  shall  soon  have  the  honour  of  sub- 
mitting to  the  Academy. 


BiJ>DSLBT'8    nNITBn8a.L   SPKBADBBS   VOn 
VinS  AND   OAEDKN   BNGIWBS, 

[Ragistei«d  nnder  th«  Act  for  the  Protection  of 
Articles  of  UtOity.) 

Sir, — ^More  than  half  a  century  has 
elapsed  siDce  M.  Van  Marum  danon* 
strated  by  several  notable  pablie  expe- 
riments, "that  a  Tery  incoodderable 
quantity  of  water,  ifjudieiousfy  d&ecied^ 
would  extinguish  a  very  violent  lire.*' 

The  successful  experiments  of  M. 
Van  Aken  with  an  anti-ineendiary  eooi- 
poeition  ^of  which  clay  and  water  were 
the  principal  ingredients)  gave  rise  to 
those  of  M.  Van  Marum,  who  under- 
took to  prove  that  water  alone  was  more 
efficacious  for  extinguishing  fire,  than 
the  an  ti*  incendiary  liquor  I 

Applied  in  a  similar  manner,  however^ 
there  can  be  no  doubt  of  the  superior 
extinguishing  property  of  the  clay  so- 
lution (for  which,  by- the- by,  a  patent 
was  taken  out  in  England  in  1844,  by 
the  ingenious,  but  unfortunate  Gsmeron). 
M.  Van  Marum  merely  proved  the  Poet's 
celebrated  truism.  • 

'*  Whate'er  li  best  adminUUrtd,  it  bett.** 

A  detailed  account  of  the  ezperimenl 
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above  lUnded  to,  was  published  in  vol.  iii. 
of  the  Mech.  Mag,y  page  185.  M.  Van 
Marum  recommended  the  use  of  small 
portable  pumps — throwing  the  water  in 
such  away  that  the  entire  surface  of  the 
burning  part  shall  be  wetted  and  ex- 
tinguished— and  that  no  more  water  be 
thrown  on  the  burning  part  than  is  need- 
ful to  wet  the  surface.  Notwithstanding 
the  value  and  importance  of  the  facts  so 
strikingly  exemplified,  practical  firemen 
have  been  slow  in  appreciating  or  adopt- 
ing them ;  they  have  ever  advocated  the 
employment  of  powerful  engines  and . 
unlimited  supplies  of  water,  so  as  to 
%  ensure  a  certain  and  easy  triumph  over 
their  elemental  antagonist.  When  we 
consider  the  heavy  responsibility  which 
attaches  to  this  employment,  and  the 
dangers  incurred,  this  feeling  is,  perhaps, 


inevitable.  Scientific  men  will,  however, 
study  how  to  make  the  best  use  of  limited 
means,  in  case  no  other  should  be  at 
hand — taking  machines  of  small  power, 
with  scanty  supplies  of  water,  and  making 
the  most  of  them. 

In  1793,  Mr.  Bramah  patented  a  per- 
forated boss  for  fire-engines,  by  which 
the  water  was  so  spread  and  divided  as 
to  cover  and  wet  a  large  surface,  and 
thereby  extinguish  a  considerable  fire 
with  the  smallest  quantity  of  water ;  a 
description  of  this  apparatus  appeared  in 
your  xxvi.th  volume,  p.  472.  Bramah's 
perforated  boss,  however,  never  came 
into  general  employment,  and  on  en- 
quiring into  the  probable  causes  of  its 
ditose,  I  found  it  liable  to  several  objec- 
tions. In  the  first  place,  it  became  ne- 
cessary to  stop  working  the  engine  to 
3dd 
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admit  of  the  boss  being  affixed  or  removed 
from  the  branch  pipe;  and  secondly, 
however  carefully  the  total  area  of  the 
perforations  mignt  originally  have  been 
adjusted  to  the  power  of  the  engine, 
when  working  under  the  circumstances 
ordinarily  attending  fires,  a  great  many 
of  the  holes  would  speedily  become  choked 
up,  and  strain  or  burst  the  hose.  From 
a  careful  coDsideration  of  all  these  cir- 
cumstances I  was  led  to  devise  td  ap- 
paratus possessing  all  the  required  capa- 
oilities  without  being  open  to  similar 
objections,  and  I  succeeded  to  my  entire 
satisfnction. 

In  May  1842, 1  registered  a  iS^r#a<:^, 
of  which  fig.  I  is  an  edge,  and  fig.  2  a 
front  view;  it  consisted  of  a  collar  or 
socket  a,  which  could  be  slipped  on  to 
the  ordinary  nozsle  of  a  fire-engine 
branch,  the  beard,  6,  unscrewing  for  that 
purpose. 

Upon  the  socket,  a,  were  two  projeo« 
tions,  c  d,  which  formed  fulcra  for  the  fafl 
or  spreader,  F,  and  the  lever  L.  The  up- 
per end  of  the  lever  L,  worked  between 
a  forked  tall-piece  on  the  lower  end  of 
the  fan,  upon  which  it  acted  by  a  cross 
pin  moving  in  two  side  slots.  A  spring, 
«,  kept  the  fan  and  lever  in  such  a  posi- 
tion, that  the  fan  was  always  odt  of  the 
way  of  the  Jet,  until  purposely  brought 
over  it  by  pressing  down  the  lever  L,  as 
shown  bV  the  dotted  lines,  when  the 
water  will  be  deflected  and  the  jet  scat- 
tered over  a  larger  extent  of  surface  in 
small  drops.  The  greater  the  velocity 
of  the  jet,  the  finer  is  the  division  of  the 
water.  I  have  in  this  way  frequently 
produced  a  fine  dew—vsA  in  the  sun's 
rays  a  most  beautiful  rainbow.  By  means 
of  this  apparatus  a  small  quantity  of 
water  becomes  available  for  the  extin* 
ffuishing  of  a  large  extent  of  burning  sur-* 
nee,  such  as  fires  in  hay  and  com  sacks, 
weather-boarded  buildingBy  &c.,  where 
the  jet  is  comparatively  unavailing. 
These  spreaders  were  mann&ctured  un- 
der an  exclusive  licence,  by  Mr.  Merry- 
weather  of  Long-acre,  and  were  first 
adopted  by  M.  J.  Whitty,  Esq.,  then 
Head- Constable  and  Superintendent  of 
the  Fire  Pollee  in  liverpool.  Tho 
Spreader  has  since  oome  into  very  sene* 
nil  use  in  nearly  all  parti  of  the  king- 
dom ;  it  was  used  by  Lord  Thurlow,  at 
incendiary  fires  in  xktt  agticultural  dls* 
tricts,  with  very  remarkable  advantage. 
In  Mr.  Braidwood's  book    '*on  the 


Construction  of  Fire-engines,  fte./*  (p.  - 
85,}  he  says,  '*  if  on  entering  an  apart- 
ment it  be  found  that  the  flames  coyer  a 
considerable  space,  it  is  of  advantage  in 
some  instances,  to  place  the  poi&l  of  the 
thumb  in  contact  with  the  mwtet  at  the 
ooisle ;  by  diis  means  the  Water  may  be 
spread  to  cover  any  apace  tinder  ^  or 
30  feet,  aeeordiog  to  the  pretfure  ap- 
plied.** There  are  several  otgeetioni  to 
this  mode  of  nrooeedlng,  the  prindpal 
one  is,  that  tne  aperture  of  the  noole 
being  thua  constructed,  a  bursting  fra- 
sure  18  thrown  upon  the  hose  and  engine. 
At  a  fire  in  Bermondsey  some  time  bck, 
when  diumbing  the  nozzle  to  spread  the 
jet  over  a  burning  tan  stack,  the  hose 
gave  way<  The  thumb  is  also  liable  to 
be  cut  open  by  stones,  ftc,  fotdbly  car- 
ried along  by  the  water,  some  awkward 
Cases  of  which  have  come  under  my  ob- 
servation. With  the  spreader  perma- 
nently deflected  (by  its  iccompan3^ing 
strap)  the  branch  may  be  left  where  a 
man  could  not  stand  to  thumb  it. 

Pursuing  the  subject  further,  I  was 
led  to  devise  an  etigine  for  the  tpreadert 
and  nroducedthe  Farmer's  fire-engine,* 
Whien  (although  somewhat  mori}  powerfiil 
than  contemplated  by  M.  Van  Maroni,) 
has  been  pronounced  the  nc  pHuM  ultra 
df  fire-ettinguishing  maehinefy. 

More  recently  I  succeeded  in  simpli- 
fying the  spreader,  so  as  to  adapt  it  to 
garc&n  engines,  and  horticnltoral  por- 

min  which  form  it  is  shown  b^  i|ga. 
4,  the  former  representing  it  in  a 
passive,  the  latter  in  an  active  state. 
This  form  of  the  invention  was  pur- 
chased of  me  by  Mcasrs.  Warner  and 
Sons,  by  whom  it  was  registeed  In 
February,  1848.  For  horticultural  pur- 
poses three  kinds  of  tpreadefs  had  been 
previously  employed,  via.,  ibtperfifrmud 
rose  (like  that  of  a  watering-pot)  $  the 
eUt  formed  by  two  plate*  of  ntatali  of  a 
fan  shapci  brought  together  so  as  Id 
present  a  thin  kperture  thrbugfa  whicll 
the  water  being  forced  it  flaw  off  in  a 
divided  aheet  i  lastly,  the  tcoop.  whkh 
divided  and  deflected  the  jet.  The  two 
flrst  were  eontinoally  choking  ap  with 
dirti  leaves,  inieeta,  &e.,  while  all  three 
had  to  be  screwed  on  and  ofl^i  and  beilig 
detached  were  liable  to  be  losu  # 

In  my  spreaders  the  jet  is  not  aoled 


*  Described  In  vol.  xlflL.  pag«  SOtf,  and  vol.  1. 
pa««BM. 


SQUA&INO  OV   NUMBS&S — KEW   BULB. 


611 


III 


apon  until  after  it  has  quitted  the  nossle 
of  the  engine ;  no  choking  can  therefore 
occur, — a  circamstance  which  enables 
them  to  be  successfuily  employed  for 
the  distribution  of  liquid  manure  un- 
der pressure,  as  stated  by  Mr.  Ghad- 


wiek  in  his  reeent  Report  on  the  subject 
of  liquid  manures,  to  the  CommiMoners 
of  Sewers. 

I  remain,  Sir,  yours  respectfully, 

Wm.  Baddblby. 

»,  Alfred-itxvet,  Isliogtoo.  Jane  19, 1&49. 


SOOARtKO  OF  MUMBBBS. 


Sir,-^  have  for  some  years  sqoured 
two- figure  numbers  upon  the  principle 
stated  by  your  correspondent,  "  C.  G. 
O.,"  in  No.  1340,  p.  343;  but  with  an 
arrangement  of  the  operation  which  adds 
much  to  its  facility. 

To  square  a  number  of  two  places, 
proceed  thus.  Write  down  In  a  line  the 
square  of  the  sepiraie  digits,  from  left 
to  right,  to  which  add  double  the  pro- 
duct of  the  digits,  written  one  place  to 
the  left.  A  few  examples  will  make  this 
dear  :— 


4904 
28 


8101 
18 


6449 
112 


1625 
40 


3616 

48 


(87)»  -  7569  (45)«  -2025  (64)«  =4096 

If  the  square  of  the  unit  digit  is  not  a 
two- figure  number,  a  cipher  must  be 
prefixed  to  make  it  such  ;  thus,  1*,  2*, 
8«,  must  be  written  01,  04,  09. 


(72)««5184  (91)»-8281 

The  letter  of  your  correspondent  led 
me  to  consider  if  a  rule  could  not  be 
framed  for  squaring  anv  number ;  the 
result  is  the  following,  which  reduces  the 
labour  by  one  half. 

J2u/e.  — Write  down  in  a  line  the 
squares  of  the  separate  cUgits  taken  from 
left  to  right  (making  every  square  to 
consist  of  two  figures,  by  prefixing 
ciphers  if  necessary);  then  multiply  aU 
except  the  last  figure  in  the  number 
to  be  squared  by  double  the  last  figure, 
and  place  the  product  benemth  the  said 
squares  one  place  to  the  left ;  proceed  in 
the  same  manner  with  the  remaining 
figures  continually,  until  they  are  ex- 
hausted, but  writing  each  sucoessiTe  pro- 
duct after  the  first,  two  places  farther  to 
the  left. 


(1)  Square  543214 


(2)  Square  34652 


(3)  Square  8604 


251609040116 
434568 
10864 
2172 
324 
40 

295081449796 


916362504 
13860 
3460 
408 
24 

1200761104 


64360016 
6880 
96 

74028816 


When  a  digit  is  7,  8,  or  9,  its  double  will  be  14,  IG,  18,  in  which  cases  it  will  be 
better  to  multiply  by  the  digit,  and  write  the  product  down  twice. 
(4)  Square  627385  The  preceding  rule  readily  follows 

from  that  for  squaring  an  algebraical 

360449095425  polynomial 

(a  +  5«  +  car*  +  <ir«  +  &c.) 

when  atm  10,  although  it  was  not  untttl 
had  completed  the  aboTe^  and  suggested 
it  to  a  friend  as  the  easiest  way  of  squar- 
ing algebraieal  expressions,  that  I  was 
aware  that  such  a  rule  had  been  giTWl. 
I  am.  Sir,  yours,  &c., 

393611938225  ^'  ^' 

Islington,  May  IC,  1849. 


627380 
50184 
50184 
3762 
434 
434 
24 
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We  have  before  expressed  the  high  opinion 
which  we  entertain  of  Mr.  Noad's  labours 
as  an  electrician.  (Vol.  xl.,  p.  57.)    The 
present  edition  of  his  Lectures  is  enriched  by 
an  additional  one,  in  which  he  giyes  the  best 
account  we  bare  yet  met  with  of  the  late  re- 
markable researches  of  Matteuoei  on  Electro- 
Physiology.  Some  readers  may  ask  why  the 
term  •<  Eleetro-Physiology*'  is  used— why 
not  "Animal  Electricity?*'  >  The  reason  is, 
that  Matteucd's  researches  have  led  him  to 
the  conclusion  that  there  is  no  such  thing 
as  animal  electricity^  and  that  the  pheno- 
mena ascribed  to  the  existenoe  of  such  an 
element,  by  Reymond  and  others  (see  ante, 
p.  565,)  belong  to  something  perfectly  dis- 
tinct, wUch  he  proposes    to    denominate 
(Animal?)  Ether.     The  following  extracts 
will  suffice  to  give  the  reader  a  general 
insight  into  this  eminent  philosopher's  views 
on  the  subject  :— 

Matteucd  has  sought  unsuccessfully  for 
an  electrical  current  in  the  nerres  of  a 
living  animal.  He  introduced  steel  needles 
into  the  muscles  of  living  frogB,  rabbits, 
and  dogs,  in  various  directions  relatively  to 
the  muscular  fibre,  and  connected  them  with 
the  terminal  plates  of  his  delicate  galvano- 
meter, but  oould  obtain  no  indications  of 
an  dectrical  current,  nor  was  he  more  sue- ' 
eessful  with  the  galvanoscopic  frog;  he 
subsequently  tried  the  experiment  on  the 
sciatic  nerve  of  a  living  horse,  but  without 
obtaining  any  trace  of  an  electric  current. 
Indeed,  from  what  is  knofm  of  the  pro- 
perties and  laws  of  propagation  of  electri- 
city, it  seems  impossible  to  conceive  the 
existence  of  an  electrical  current  included 
in  the  nerves ;  in  order  to  admit  it,  such  a 
disposition  in  the  structure  of  the  nervous 
system  as  would  suffice  to  form  a  closed 
circuit  must  be  proved,  but  thb  anatomists 
have  not  yet  done.  Matteucd  made  the 
following  experiment,  in  order  to  ascertain, 
in  an  indirect  manner,  whether  the  nervous 
system  might  readily  form  a  closed  circuit 
for  the  dectric  current.  He  laid  bare,  in 
two  diflTerent  points  of  its  length,  as  far 
fh>m  each  other  as  possible,  the  sciatic 
nerre  of  a  living  animal:  vis.,  above  the 
thi^  to  the  extremity  of  the  leg.  He  in- 
troduced the  limb  into  a  spiral  in  connection 
with  a  smaller  spiral  containing  an  iron 
wire;  he  then  touched  the  points  of  the 
uncovered  nerve  with  the  extremities  of  a 
pile,  in  order  to  send  a  current  through  it. 


but  no  satisfactory  indication  of  an  induced 
current  could  be  obtained. 

The  electric  current,  then,  does  not 
exist  in  the  nerves  of  a  living  animal :  ths 
laws  of  its  propagation  require  conditions 
which  are  not  found  in  the  nervous  syatemy 
and  it  is  certain,  that  the  nervous  fbroe» 
whatever  it  may  be,  is  notBi^drietiJif.  What 
relation,  then,  is  there  between  these  two 
forces  ?  Mattenoci's  laborious  electro-phy- 
siological inquiries  led  him  to  the  follow- 
ing conclusions.  There  exists  between  tiie 
el»:trical  current  and  the  unknown  force  of 
the  nervous  system  an  analogy,  which,  if  it 
be  not  susceptible  of  the  same  degree  of 
evidence,  is,  however,  of  the  same  kind  as 
that  existing  between  heat,  light,  and  elec- 
tricity, hi  all  the  phenomena  of  electric 
fishes,  the  faculty  of  producing  elactridty, 
with  which  they  are  endowed,  is  under  the 
direct  dependence  of  the  nervous  system : 
and  there  is  in  these  animals  a  structure,  e 
certain  disposition  of  particular  parts  of 
their  organism,  which,  by  the  agency  of 
the  unknown  force  of  the  nervous  syrtem, 
enables  them  to  disengage  electridty.  The 
parallelism  which  has  been  cleariy  riiown  to 
exist  between  muscular  contrsction  and  the 
electric  discharge  of  fishes,  proves  distinctly 
that  the  two  functions  depend  immediately 
on  those  of  the  nervous  system. 

The  development  of  Electridty  by  a 
crystal  of  tourmaline  when  heated,  dearlj 
proves  the  relation  between  heat  and  elec- 
tridty; a  similar  relation  between  tlie  ner- 
voui  force  and  electridty  is  demonstrated 
by  electric  fishes.  Electridty  is  not,  how- 
ever, the  nervous  force,  any  mora  than  kgai 
b  fdectricity :  the  one  changes  into  the  other 
in  the  one  case',  by  the  form  of  the  integrant 
molecules  of  the  crystal ;  and  in  the  other, 
by  the  structure  of  the  electric  organs.  In 
physics  we  are  daily  advancing  towards  a 
simplification  of  our  hypothesis,  or  more 
exactly,  towards  a  single  hypothesis  serving 
to  explain  all  the  phenomena  of  heat,  light, 
and  electridty.  *'  What  hypothesis,  indeed/' 
says  Matteucd,  *'is  more  worthy  of  the 
rank  to  which  it  is  sought  to  be  elevated  than 
that  of  a  body  which  is  capable  of  a  variety 
of  different  movements,  susceptible  of  trans- 
formation from  one  into  the  other,  and  so 
representing  phenomena  very  diffnrent  frosa 
each  other?"  The  most  essential  charac- 
ters of  this  body,  such  as  the  immense 
rapidity  in  the  propagation  of  its  motions* 
the  transformation  of  one  motion  into  an- 
other, &c.,  bdong  to  the  unknown  force  of 
the  nervous  system,  as  to  electridty,  light, 
and  heat. 
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Heat,  ttechfinical  or  chemical  action, 
may,  like  the  electric  carrent,  arouse  the 
excitability  of  a  nenre,  and  thoa  produce 
contraction  and  sensation.  Are  we  hence 
to  conclude  that  these  chemical,  mechanical, 
and  calorific  actions  are  transformed  into 
an  electric  current,  which  alone  has  the 
power  of  ezdtfaig  a  nerre  ?  We  should  be 
by  no  means  warranted  in  drawing  such  a 
conduaion  ;  and  as  it  has  been  pro? ed  that 
the  unknown  ppwer  of  the  nerrouB  system 
is  not  eleetridty,  so  we  have  no  reason  to 
beliere  that  stimulanta — viz.,  heat,  chemical 
or  mechanieal  action — act  by  produdng  an 
dectric  current  when  applied  to  a  nerre. 

We  may  conclude,  then,  with  MOller, 
that  the  electrical  current,  which  under 
certain  conditions  trayerses  a  nerre,  deter- 
mines in  it  a  change  similar  to  that  pro- 
duced by  the  unknown  force  of  the  nenroua 
systena,  when  it  is  there  excited  by  external 
actiona,  or  by  the  action  of  the  will. 

It  aeema,  however,  natural  and  just  to 
suppose  that  the  change  effected  in  the 
dispoaition  of  the  elementary  organs  of  a 
nenre,  whether  by  the  act  of  the  will  or  by 
the  eleetric  current  or  other  stimulanta,  ia 
aooompanied  in  erery  case  by  a  species  of 
current  of  the  unknown  force  of  the  ner- 
Tous  system.  This  force  Matteucd  deno- 
minates BiMer,  in  order  to  explain  by  one 
hypothesis  all  the  phenomena  of  imponde- 
rables, and  the  analogy  of  the  nenroua  foroe 
with  these  other  forces. 

All  philosophers  agree  in  the  impos- 
dbility  of  explaining  the  immense  rapidity 
of  the  propagation  of  light,  of  radiant  heat, 
of  dectridty,  without  having  recourse  to 
Mraiwry  fnotion.  The  unknown  foroe  of 
the  nervous  system  is  not  less  rapidly  propa- 
gated. Ether  distributed  through  dl  points 
of  the  nervous  system,  as  through  the  whole 
universe,  takes  the  character  of  the  nervous 
force,  through  the  modifications  introduced 
in  the  relative  disposition  of  the  molecules 
by  the  organization  of  the  nervous  substance. 
The  different  structure  of  the  nervous  fibres, 
and  especially  that  of  their  origin  and  extre- 
mitiea,  such  as  the  microscope  is  now  un- 
folding, may  serve  to  explain  why  the  mole- 
cnlar  dkange  of  the  nerve  which  constitutes 
its  exdtabj^  state,  is  less  rapid  in  the  gang- 
lionic system^an  in  the  other  nerves,  and 
vrby,  in  certain  nerves,  the  exdtability  is 
propagated  only  in  a  certain  direction. 

The  nervous  fluid  in  this  hypothesis  is 
what  we  suppose  heat,  electricity,  and  light 
to  be,  viz.,  a  peculiar  vibratory  motion  of 
etber. 

To  sum  up  in  a  few  words  these  hypo- 
thetical views : — ^There  is  in  all  parts  of  the 
nervous  system,  as  in  dl  bodiea  in  the  unt- 
"verae,  a  ifund  ether f  which  hi  this  system 


may  have  a  particular  arrangement,  as  it  is 
admitted  to  have  in  certain  crystdline  bodies. 
When  the  organic  molecules  of  the  nerves 
are  from  any  cause  deranged,  the  ether,  or 
more  properly  the  nervous  fluid,  is  put  into 
a  certain  motion,  which  reaching  the  brain 
producea  sensation,  and  arriving  at  the 
musdes  determines  contraction.  This  de- 
rangement may  be  produced  by  the  electric 
current,  by  heat,  by  diemical  and  mechani- 
cal action,  as  it  is  naturally  by  the  will ;  the 
propagation  of  the  motion  will  be  materidly 
interfered  with  by  any  dteration  whatever 
in  the  structure  of  the  nerve. 

Matteucd  concludes  by  offering  the  fol- 
lowing explanation  of  the  action  of  the  dec-  . 
trie  current  on  the  nerves  :— 

Let  it  be  admitted  that  the  electriod  cur- 
rent, which  traverses  a  nerve  in  the  direc- 
tion of  its  length,  determines  a  derange- 
ment in  the  direction  of  this  current,  as  the 
experiments  of  Porrett  and  Becquerel  have 
proved ;  let  it  be  admitted  that  thia  derange- 
ment is  accompanied  by  vibratory  move- 
ments of  the  nervous  fluid,  which  are  pro- 
pagated to  the  extremity  of  the  nerve 
pardlel  to  the  direction  of  the  organic 
derangement.  This  current  of  the  nervous 
fluid  produces  aemaiion  if  directed  from  the 
extremities  towards  the  brain,  and  contraC' 
Hon  if  directed  flrom  the  brdn  towards  the 
extremities.  From  this  it  follows  that  an 
dectric  current  traverauag  a  nerve  normaily 
can  produce-  no  phenomenon.  The  direct 
current  produees  contraction  when  it  enters, 
and  sensation  when  it  ceases.  The  inverse 
current,  on  the  other  hand,  producea  sensa- 
tion when  it  enters,  and  contraction  when  it 
ceases.  The  phenomena  observed  during 
the  first  period  of  the  vitality  of  the  derve 
show  that  when  the  organic  dispodtion  of 
the  nerve  is  perfect,  its  molecules  are  de- 
ranged in  every  direction  by  the  application 
of  any  kind  of  stimulant,  but  dwaya  more 
ao  in  the  direction  of  the  electric  current 
than  in  the  oppodte  direction.  In  propor- 
tion as  the  structure  proper  of  the  nerve 
ceaaes  to  be  perfect,  the  phenomena  pro- 
duced by  the  current  are  those  which  take 
pUce  in  the  direction  in  which  this  force 
acta  with  the  most  intensity.  Other  stimu- 
lanta produce  in  the  structure  of  the  nerve 
a  derangement  of  a  more  permanent  nature, 
and  which,  unlike  that  produced  by  the 
dectric  current,  does  not  cease  till  the 
exdting  cause  is  removed.  An  electrical 
current  which  traverses  a  nerve  for  a  cer- 
tdn  time,  finishea  by  permanently  deranging 
its  molecules,  hence  the  reason  why  the  pro- 
longed action  of  the  same  current  ceaaes 
after  a  time  to  produce  its  peculiar  action 
on  a  nerve.  A  current  in  the  contrary  direc- 
tion will  bring  back  the  noleculea  of  the 
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nerve  into  thdr  iwmer  oonclition,  and  re- 
store to  tbem  the  capabilitj  of  being  exdted 
by  ft  current  in  the  same  direetion  as  the 
first.  The  passa^  of  an  electrical  coftent 
throngh  a  nerre  m  a  different  direetion^  the 
anooessiTe  intermptlon  of  this  onrrent»  and 
its  greater  intenritf,  are  the  eaosea  most 
likely  to  prodnoe  a  permanent  derai^^eiDeiit 
in  the  stmctore  of  a  nenre. 

The  additional  lecture  from  which  we 
have  made  these  extFM^,  eondndes  with 
some  remarks  on  "Therapentic  Applica- 
tions of  Electricity/*  which  will  be  found 
particularly  deserving  the  attention  of  medi- 
cal men.  "  Hitherto/'  as  Dr.  Golding  Bird 
lately  observed  in  a  paper  read  before  the 
College  of  Physicians,  **  electricity,  as  a 
remedial  agent,  has  been  by  no  means  fairly 
tried  ;  for  it  has  been  dther  exclusively  re- 
ferred to  when  all  other  remedies  have  failed, 
or  its  administration  has  been  carelessly 
directed ;  and  the  mandate, '  Let  the  patient 
be  electrified,'  merely  given  without  referring 
to  the  manner  or  form  of  the  remedy." 
Mr.  Noad  shows,  by  well-authenticated  ex- 
periments and  good  philosophical  reasons, 
that  it  may  be  expected  to  be  used  with 
advantage,  in  all  cases  of  partlytio  atfecHon 
(though  by  no  means  immediately  so,  Ma- 
trianini  having  to  give  a  patient  no  less  than 
2500  shocks  before  effecting  a  cure)— of 
tetanus,  muscular  contraction,  amaurotis, 
deafness,  and  cholera  (in  the  last  case  by 
iaking  sparks  ^rom  the  spine;)  but  that 
nothing  is  to  be  hoped  from  it  in  cataract  and 
the  stone.  With  respect  to  the  best  mddes 
6f  application,  Mr.  Noad  observes — 

For  the  medical  application  of  voltaic 
electricity,  the  simplest,  and,  on  the  whole, 
the  most  convenient  form  of  battery,  is  the 
old  Cruiekahank  trough ;  the  exciting  agent 
being  dilute  sulphuric  acid.  The  mode  of 
application  may  differ  in  diflfisrent  caaea; 
when  it  is  to  be  applied  on  the  surface,  the 
current  may  be  transmitted  throngh  the 
medium  of  tponget,  or,  what  is  perhaps 
more  convenient,  by  means  of  saddles  of 
thin  sheet  copper  covered  with  thick  flannel, 
and  saturated  with  brine,  the  surfsce  of  the 
•kin  being  also  well  moistened  with  salt  and 
water ;  it  is  sometimes,  however,  desirable 
to  act  on  parts  deeply  seated  below  the  sur- 
fsce; in  such  caaes,  the  following  method  of 
M.  Sarlandi^re  may  be  adopted: -Needles 
of  steel  or  platinum  are  intradnoed*  •■  in 


the  piocesa  of  aenpmctnratioii,  the  nsftflrs 

bdng  connected  respectively  with  file  twa 
opposite  ends  or  poles  of  the  battery.  Bee- 
querel  eonddera  this  to  be  tiie  most  efflea- 
dons  mode  of  ipplybig  electricity,  sinee  it 
permits  the  opetator  to  ad  difwdy  oa  the 
diieaaed  part. 

It  was  first  noticed  by  Marianini  (8M), 
that  the  foroe  of  tlie  shock  differs  eosiBidtf. 
ably,  aecordfaig  as  tiie  ourrent  goes  JBCins 
direction  or  another ;  thus,  if  a  petaon  grs^ 
two  eoftductora  connected  with  tiw  jM^mui 
an  extensive  voltaic  battery  !■  vigotw* 
Mtlon,  he  will  experience  a  arach  man 
powerful  mulcular  eontractloB  in  tks  an 
which  is  in  communication  with  Ae  iiafafwe 
than  in  that  connected  with  the  j^esf  ttae  end ; 
so  also,  if  the  current  be  paased  down  the 
arm  from  the  shoulder  to  the  hand,  thelsttcr 
being  fanmersed  hi  a  basin  of  sslt  wrtar,  a 
powerful  contraction  is  experienced;  If, 
however,  the  current  be  paased  frtna  Ite 
hand  to  the  shoulder,  the  contFaetioni  are 
much  less  violent,  and  the  difference  ia  oIk 
served  most  strikingly  in  paralytic  patinta. 

The  following  explanation  of  theae  difiar- 
Cnoes  is  offered  by  Marianixd  .—The  adioa 
of  electricity  on  the  muscles  and  nerves  pn- 
duoes  two  distinct  kinds  of  coatradSans; 
the  first,  which  he  calls  idiopatMc,  aie 
tlie  result  of  the  immediate  action  ef  ths 
curfent  on  the  muscles;  and  the  aiuond, 
which  he  calls  tyiiipaiAa^c,  ariae  from  Aa 
action  of  electricity  on  the  nervea  wlueh 
preside  over  the  motions  of  the  aBnades. 
Ncir,  idiopathic  contractions  are  neceaanrily 
produced  in  whatever  directloci  the  eaiteal 
of  deetridty  passes ;  but  the  occiuieuue  of 
lyii^^Aafir  contractions  must  be  governed 
by  the  direction  of  the  passug  cumBt; 
they  can  only  take  place  when  the  electricity 
is  transmitted  in  the  direction  of  the  nnui- 
cation  of  the  nerves ;  the  sliodoB  then  expe- 
rienced when  the  current  is  tranamittod  fhrn 
the  shoulder  to  the  hand  are  more  powetM 
than  those  passed  in  the  reverae  dlreoliaa, 
liecause  in  the  former  case  the  dectrictty  ii 
transmitted  in  the  direction  of  the  raasifiea- 
tlons  of  the  nerves,  and  in  the  latter  in  the 
contrary  direetion.  These  fscta,  whiob  the 
teaearcbM  of  Matteucd  confirm  and  IBoa- 
trate  in  a  satisfactory  manner,  wlS  serve  as 
a  valuable  guide  to  the  dectridan  in  his 
treatment  of  cases  of  paralyds  by  thia  form 
of  deetridty. 

Mr.  Noad  excuses  himaelf;  on  the  plea  of 
want  of  space,  for  leaving  untoudied  tlM  re> 
cent  splendid  discoveries  of  Faraday  relatiBg 
to  the  magnetic  and  dismagnetic  oon£tmn 
of  matter ;  but  if  he  wiahea  that  hia  worii 
ilMald  «■«•<"*«*"  the  stsndard  dianctar  it 
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IMS  mtqfunA,  Im  will  ftnd  it  abtoliitely  m- 
9UUify  in  hif  next  edidon  U  find  room  for 
thefte  iii  some  way  or  other ;  by  recaiting, 
probably,  the  whole  work,  and  eliminating 
mwdi  aneloAt  matter^  whieh  li  rather  hia- 
tdiieaUy  inteMting,  than  now^t-diya  pmtfd- 
dOlynsefilL 

THC  CASK  tK  tVXif&iLA'nOYf. 

Sir, — In  the  article  in  your  last  Kum- 
lier  on  Evaporation,  page  590, 1  reoog- 
nixe  the  **  Engineer "  whose  answer 
aeoompanies  the  ease  inserted  in  No. 
1841,  page  367|  and  is  there  commented 
on.  The  writer  misapprehends  entirely 
ih6  point  on  whieh  the  strength  of  my 
argument  is  intended  to  rest  Whether 
the  steam  within  the  boiler  which  comes 
into  eohtsct  with  the  pipes  is  sctnallf 
recotiterted  into  water  (under  a  tempe- 
rature S28o),  or  the  whole  contents  are 
reduced  to  231  o,  is  perfectly  immaterial. 
1  think  it  wlU  not  admit  of  a  doubt  that 
7  degrees  being  abstracted  by  the  cold 
water,  the  actual  evaporation  from  this 
holler  will  be  that  due  to  23r,  although 
^8°  are  constantly  given  out  from  the 
^irnaoe.  I  have  no  disposition  to  higgle 
as  to  terms,  or  to  make  distinctions  where 
there  are  no  differences*  I  merel  v  re- 
marked incidentally  that  there  could  be 
Ho  eondensation,  as  the  term  was  gene- 
rally tiDderstood,  at  the  temperature  of 
SSr*  whether  right  or  wrong,  it  had 
nothing  to  do  with  the  tnaiti  (Question. 
It  appears  to  me  that  the  whole  rests 
on  very  simple  grounds.  Does  heat 
radiate  alike  m  all  directions  f  Is  not  a 
surface  of  water  in  contact  with  heat  as 
auflceptible  to  its  influence,  as  a  surface 
of  metal  or  any  other  solid  ?  When  this 
heat  exceeds  212'',.  will  not  the  surface 
be  converted  into  steami  and  will  not  this 
steam  carry  off  all  the  superfluous  heat, 
aod  thereby  prevent  iti  penetrating  to 
«iiy  depth  ?  Can  it  make  ally  diftrenoe 
whence  this  heat  is  derived  P  From  a 
^ed-hot  plate  of  iron  (whieh  will  convert 
the  surface  of  ice  into  steam),  from  steam 
of  a  greater  pressure  and  higher  tempe- 
mture,  or  from  iuperheated  steam  ? 

If  I  am  right  in  believing  that  stetan 
may  be  created  by  heat  applied  to  the 
stirnce  of  water,  1  cbnceive  that  all  my 
other  propositions  follow  as  a  matter  of 
oonrse.  i  forhear  from  any  comments 
OD  the  truisms  set  forth  by  **  G.D.**  aa 
to  ibe  sMMtfrs  and  intemUp  of  heat  ;•— 


they  are  better  adapted  to  normal  schools 
than  to  the  consideration  even  of  muLT 
pBACTicAi.  engineers.  But  his  admis- 
sion that  "  heat  applied  superflcially  is 
certainly  not  lOsti  hot  will  eatfse  ihw 
etapotatumf**  is  the  entering  wedge  t 
let  him  follow  np  the  eonsequenoes. 
I  am,  Sir,  yours,  ftc, 

F.  B.  O. 


MR.  OOLDIWOaTHtr  OuaiCBT's  PLANS  T61t 
THE  PRBTBNTtON  OP  KXPLOSION  AND 
Tlfta  IN  OOAl  MiNles. 
The  benevolent  and  highly  scientific 
plans  of  Mr.  Gumey,  for  aiminishing 
the  frequency,  if  not  entirely  preventing 
the  occurrence  of  accidents  of  minesi 
occupied  a  prominent  share  of  the  atten* 
tion  of  the  House  of  Lords  on  a  recent 
evening,  and  from  what  passed  on  the 
oeeasion— more  especially,  the  marked 
testimony  borne  to  their  effl9acy  by  the 
President  of  the  Council,  the  Marquis  of 
Lansdowtie— their  enforced  adopdon  to  a 
greater  or  less  extent,  at  no  distant  date, 
may  be  now  looked  upon  as  nearly  cer- 
tain. With  Mr.  Gorney's  application  of 
high-pressure  steam  to  the  veniilation  of 
mines  our  readers  are  already  well  ac- 
quainted (see  Mech,  Mag.^  vol.  xiix.,  p. 
633,  and  vol.  xxxviii.,  p.  97 ;  hut  his  plans 
embraee  also  one  for  the  emtimetion  of 
fires  in  mines^  of  which  we  have  not 
hitherto  had  an  opportunity  of  givii 
anyscoount.  The  latter  was  thus  notic 

teart  St,  Genndint.  —  A  colliery  in  tlie 
neighboarhood  of  Manchester  was  on  £re. 
formerly  there  was  no  mode  of  eztingaiah- 
ing  it  except  by  pumpioK  in  water  in  a  con- 
siderable  quantity  and  oy  pumping  it  out 
again  afterwards  —  an  operation  oJP  some 
labour  and  considerable  expense.  Mr.  Dar- 
lington, the  Droprietor  of  that  colliery,  hav- 
ing heard  of  Mr.  Goldsworthy  Gumey's 
experiments,  applied  to  him  in  writing  to 
come  down  and  extinguish  that  fire.  Mr. 
Carney,  in  reply,  told  him  that  he  had  no 
doubt  that  carbonic  acid  gas  could  be  driven 
through  the  mine  so  as  to  extingoish  the 
•fire.  Mr.  Darlington  acted  upon  the  opinion 
of  Mr.  6.  Gurney,  and  had  since  acquainted 
the  public  that  Uie  fire  was  extinguished  at 
a  cost  of  fewer  pence  than  there  would  have 
been  pounds  had  the  old  system  of  pumping 
in  and  ot  pumping  out  been  adopt^  The 
fire  was  eltinguished,  and  Mr.  Darlington 
declared  that  the  mine  waa  now  perfectly 
ventilated. 

The  following   is  Mr,  Darluigton's 
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own  aeeoant  of  the  affair ;  it  is  so  ex- 
tremely interesting  that  we  do  not  hesi- 
Ute  to  gi7e  it  at  full  length : 

"On Mondty  morning,  April 2,  one  of  mj 
coal  mines  at  Astley,  was  disoorerad  to  be 
on  fire,  and  had  spread  to  snch  an  alarming 
ezftnt  as  to  prevent  all  access  by  the  nsnal 
shafts.  We  immediately  pntontall  the  fires 
abont  the  works,  and  requested  the  cottagers 
in  the  neighboorhood  to  do  the  same,  for 
fear  of  an  explosion.  The  plan  of  proce- 
dnre  in  snch  esses  (which  happen  more  fre- 
quently than  those  unacquaintMl  with  collie- 
ries suppose)  is,  first  to  stop  down  all 
openings  into  the  mine,  so  as  to  prerent  any 
accets  to  the  atmosphere.  If,  alter  some 
time,  the  fire  is  found  not  extinguiihed,  tiie 
only  altematiTe  is  to  fill  the  mnie  with 
water  from  some  source  in  the  neighbour* 
hood.  In  the  absence  of  a  sufficient  reser- 
voir of  water  the  pumps  are  stopped,  and 
the  water  allowed  to  accumulate  from  the 
natural  drainings,  generally  an  unsatisftietory 
and  slow  process.  In  the  former  plan,  not- 
withstanding every  precaution  is  taken  in 
sealing  the  shafts,  it  is  found  by  experience 
that  air  in  small  quantities  will  be  drawn 
through  the  stoppings  and  fissures  of  the 
earth  sufficient  to  keep  up  a  slow  rate  of 
combustion  for  a  very  long  period.  We 
have  proof  of  this  in  many  cases  occurring 
in  this  neighbourhood.  In  the  extensive 
collieries  worked  by  Lord  Bradford,  at  Bol- 
ton, the  mine  has  been  on  fire  nearly  two 
years.  When  the  fire  happened  it  was 
sealed  up  for  some  months ;  but,  on  open- 
ing it,  the  fire  was  still  found  burning. 
The  pits  were  again  immediately  sealed  up, 
and  left  to  remain  for  twice  the  former 
period.  On  opening  the  mine  at  this  time 
the  fire  burst  out  as  before.  It  wss  again 
closed,  and  so  remains  to  this  day.  At  the 
collieries  of  the  Earl  of  EUesmere,  st  Wora- 
ley,  one  of  the  mines  took  fire  about  the  same 
time ;  it  was  treated  in  the  same  way ;  it  is  still 
on  fire ;  and,  at  this  moment  his  Lordship  is 
about  to  turn  in  the  Bridgewater  Canal.  In 
the  Patricroft  Colliery,  the  deepest  mine  in 
this  county,  a  fire  broke  out  in  the  upper 
part  of  the  workings,  which  baffled  every 
attempt  to  extinguish  it,  and  is  now  stop- 
ped up  and  abandoned.  At  Mr.  BlundeU's 
colliery,  at  BUckrod,  in  this  district,  the  pits 
were  opened  after  being  closed  some  weeks, 
on  socount  of  fire,  when  a  fearful  explosion 
took  place,  and  did  considenble  muchief  to  * 
the  workings.  The  fire  burned  with  greater 
intensity  than  ever :  the  fiames  rose  out  of 
the  mines  and  set  fire  to  thp  head-gear,  and 
burned  so  fiercely  within  the  pit  that  it 
actually  melted  the  iron  tram-wheels.  In 
this  case  the  river  Douglas  wss  eventually 


turned  into  the  workings  so  as  to  fill  ( 
with  water.  I  could  mention  several  other 
cases  in  this  immediate  neighbourhood  to 
show  the  importance  of  the  question  before 
us,  and  the  difficulties  we  have  to  conteni 
with  when  these  unfortunate  aecideiits  oeenr. 
In  our  case  we  instsntly  sealed  up  the  mwrn^ 
jet  fire-damp  issued  from  every  crevice  abont 
the  stoppings,  snd  through  orifieea  in  the 
earth,  in  such  quantities  tliat  the  safbty  lamps 
would  take  fire  at  a  considerable  distance. 
In  this  state  of  thmgs  I  wrote  to  Mr.  Golds- 
worthy  Gumey,  wlu)se  application  of  h%h 
pressure  steam  to  the  ventilation  of  coal 
mines  is  exeitbg  so  much  interest,  staling 
the  esse,  and  asking  if  he  could  point  ont 
any  plan  by  high  pressure  sleam  erhawslinn, 
or  otherwise,  Ukdy  to  be  of  service.  Mr. 
Gumey  immediately  came  down,  and  after 
well  investigating  the  conditions,  in  ooa- 
sultation  with  us,  proposed  to  fill  the  mine 
with  carbonic  acid,  axote,  or  some  other 
extinguishing  and  incombustible  gas.  Tbia, 
at  fint,  appeared  to  us  impracticable,  and 
the  immense  quantity  required  to  fill  the 
galleries  and  lateral  workings,  together 
above  three  miles  in  length,  too  expensive, 
if  it  were  possible  to  obtain  it,  to  waiiaiit 
the  proposition.  He,  however,  soon  set  as 
right.  He  said  nitrogen,  or  azote,  might  be 
obtained  from  the  winds  of  heaven,  and  car- 
bonic acid  from  the  coals  lying  waate  ahesit 
the  pit,  sssistod  by  a  little  charooal  aai 
lime ;  air  would  be  deprived  of  its  oxygen 
by  behig  psssed  through  buniing  dmieoal, 
coke,  and  small  coal,  snd  the  ssote  set  in^ 
In  short,  the  product  of  this  combnstian 
would  be  the  choke,  or  black  damp  kaowa 
in  mines.  We  immediately  built  a  fbraaee 
of  brickwork,  four  feet  square,  at  a  safe  dis- 
tance from  the  downcast  shaft.  To  the  ash- 
pit,  in  every  other  respect  made  tight,  an 
iron  cylinder  13  inches  in  diameter  was 
connected,  and  made  to  terminate  at  an 
elbow  ni^der  water  in  a  dose  tank  partly 
filled.  With  the  upper  part  of  thia  tank, 
above  water,  another  pipe  was  oonneeted 
and  carried  through  the  stopping  of  the 
downcast  pit.  A  powerful  steam  jet  was 
made  to  work  between  the  furnace  and  the 
tank,  which  drew  the  air  down  through  the 
fire,  and  forced  it  through  the  water.  A 
second  jet  was  placed  in  the  cylinder  at  the 
top  of  the  downcast  shsft,  and  made  to 
draw  the  choke  damp  from  the  tsnk,  and 
force  it  into  the  pit.  At  the  other,  or 
upcast  shaft,  we  placed  a  jet  in  a  cylinder 
through  the  stopping,  and  made  to  exhaust 
from  the  shaft  beneath,  so  as  to  assist  the 
compressing  jets,  and  draw  the  choke  damp 
through  the  galleries  between  them.  The 
apparatus  thus  fitted,  as  soon  as  the  fire  had 
bunt  np»  was  set  in  aedon.  In  order  to  test 
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the  effect  of  the  ehoke  damp,  we  placed  lome 
boflUng  tow,  moUtened  with  ipiriti  of  tur- 
pentme,  into  it.  The  flame  was  as  instantly 
extingniahed  as  if  placed  in  water.  It  was 
thus  tested  in  the  cylinder,  as  it  passed  from 
the  ashpit,  before  coming  to  the  jet ;  also 
in  the  tank  and  second  cylinder,  with  similar 
zesnlts.  This  was  conclusive  evidence  of 
the  perfect  formation  of  the  choke  damp. 
In  about  two  hours  after  the  jets  were  set  in 
action  fire  damp  disappeared  from  the  shafu, 
and  we  obserred  a  slight  cloudy  appearance 
in  the  escapage  from  the  npcast  shaft.  It 
had  the  sulphurous  smell  of  choke  damp, 
which  pervaded  the  air  to  a  considerable 
distance.  A  safety  lamp  was  now  brought 
and  placed  in  the  upcast  cylinder ;  it  became 
instantly  extinguished  aa  if  put  in  water. 
For  this  purpose  the  draughts  were  momen- 
tarily shut  off.  A  bright  burning  fire  of 
charcoal,  in  a  chafing  dish,  vras  placed  in  the 
escapage  of  the  cylinder,  and  was  also  im« 
mediately  extinguished.  These  facts  satis- 
fled  US  that  the  choke  damp  had  passed 
through  the  mine.  The  period  of  its  ap- 
petranoe  agreed  with  our  calculations.  The 
quantity  of  choke  damp  forced  through  the 
mine  was  about  6,000  cubic  feet  per  minute, 
and  this  would  flU  the  gdleries  in  about  that 
time.  The  choke  damp  waa  allowed  to 
renmin  for  sereral  hours,  at  the  termination 
of  which  we  were  oonyinced  that  all  fire, 
however  intense,  must  be  extinguished  in 
the  mine.  The  connection  wiU&  &e  furnace 
was  now  broken,  and  fresh  air  driven 
through  by  the  same  jets.  In  about  two 
hours  the  choke  damp  disappeared;  this 
was  shown  by  a  safety  liunp  burning 
clearly  in  the  escapage,  in  Uie  cylinder  at 
the  upcast  shaft.  We  regarded  the  mine 
now  as  perfectly  safe.  With  several  men 
I  descended  the  downcast  shaft,  390  feet 
deep,  to  the  tunnel  leading  to  the  working. 
We  found  all  dear.  The  exhausting  jet  was 
kept  up,  drawing  freah  air  through  the  mine 
all  night.  The  next  day  several  men  went 
down  and  passed  through  the  workings,  and 
found  all  clear  and  safe.  Their  report  was 
particularly  faTOurable.  In  no  part  of  the 
mine  could  they  perceive  any  fire,  and  the 
action  of  the  single  jet  in  the  upcast  is  de- 
scribed by  them  as  passing  a  current  wiUi 
greater  speed  than  the  furnace  (which  is 
pronounciBd  to  be  the  most  effectual  one  in 
the  county)  had  ever  before  done  in  this  or 
any  of  the  other  mines  of  which  I  am 
the  proprietor.  Thia  result  has  occasion- 
ed the  greatest  interest  in  our  ndgh- 
bonrhood.  Never  was  an  experiment 
more  successful.  A  gigantic  power  under 
such  complete  control,  fighting  with  ^e 
elements,  and,  as  it  were,  compelling  them 
to  destroy  each  other.    The  application  of 
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high-pressure  steam  to  the  Tentilation  of 
ooal  mines  may  effect  a  greater  protection  to 
life  and  property,  but  we  regard  this  appli- 
cation as  little  inferior  to  the  coal  trade,  and 
a  triumph  of  science  equal  to  any  of  the 
present  day.  The  steam  jet  is  now  used  to 
Tentilate  the  mine ;  the  galleries  are  per- 
fectly clear,  and  the  men  are  working  with 
naked  candles.  In  all  the  progressive  stagea 
of  coal  mining,  but  more  particularly  of  the 
present  time,  when  we  find  that  by  the  inge- 
nuity of  sdentifie  dcTclopments  it  has  be- 
come one  of  the  most  prodigal  sources  of 
wealth,  not  only  to  the  capitalist,  but  to  the 
labouring  artixan,  the  uncertain  ^alue  of 
mineral  property  has  invariably  thwarted 
and  repulsed  the  enterprise  of  the  nation. 
'  To-day  we  may  have  a  remunerative  adven- 
ture, watched  OTcr  by  the  genius  of  revealed 
theory  and  practice,  while  to-morrow  may 
discover  it  has  become  the  dement  of  whole- 
sale destruction  to  life,  or  a  wreck  of  private 
hazard  and  national  wealth.  This  experi- 
ment goes  far  to  remove  the  impending 
danger,  and  render  those  difficulties  which 
hitherto  have  been  insuperable,  easy  to  be 
overcome,  and  at  so  trifling  a  cost  as  to  be 
withm  the  reach  of  the  smallest  capitalist. 
The  dmplidty  of  the  experiment  is  only 
exceeded  by  iU  novdty  ;  and  the  success  is 
unquestionably  the  most  perfect  that  any 
single  demonstration  could  possibly  have 
produced.  The  advantages  are  more  nume- 
rous than  we  can  here  detail*  Supposing 
an  ordinary  fire  requires  the  shafts  to  be 
sealed  for  two  months,  what  is  the  proprie- 
tor to  do  in  the  mean  time  if  he  cannot 
reduce  the  fire  to  a  given  space  in  the  mine  ? 
His  eonnections  in  trade,  if  not  entirely  lost, 
are  restricted  and  broken ;  his  mine  injured 
and  consumed,  and  the  working  colliers 
left  to  starve  out  the  interim.  His  annual 
rents,  interest  of  capital,  and  the  more 
serious  disbursements  of  inddental  expenses, 
fall  heavily  upon  him ;  whereas  the  imme- 
diate application  of  our  experiment  would 
put  the  mine  in  a  working  condition  with  a 
dday  of  not  more  than  two  days.  These 
fhcts  are  brought  before  the  public  for  the 
benefit  of  dl  classes,  being  a  public  remedy 
for  a  nationd  loss.  To  the  untiring  energy 
of  Mr.  Gumey  are  we  indebted  for  them. 
He  voluntarily  tendered  his  services,  and, 
owing  to  his  ability,  the  minerd  property  of 
this  kingdom  has  been  insured  against  the 
destructive  dement  of  fire,  and  consequently 
made  a  safer  investment  for  capitd.  I  may 
add,  the  expense  of  this  experiment  was 
trifling  compared  to  the  inconvenience,  de- 
lay, and  cost  of  letting  in  water  to  flll  the 
mine  and  pump  it  out  again,  being  not  more 
than  as  many  pence  as  the  other  would  have 
been  pounds." 
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tUM  8CKZ0LS  LIGHT. — CLA.I]f  Of  PKlOm 
0IftOOTS«T. 

Str, — I  have  great  distnclmatloii  to  ^ofl- 
trOTeray ;  but  certain  remarks  of  Jolin  Mae 
Ghregor,  flsq.,  in  your  last  Number  baWng 
removed  all  scruple,  I  request  the  obligation 
of  space  for  the  following  remarks : — 

In  the  year  1828,  Mr.  Porter,  since  of  the 
Board  of  Trade,  and  myself  obtained  a  patisnt 
for  a  mode  of  applying  heat  (tee  **  Hebert's 
Register  of  Arts  and  Journal  of  Patent  In- 
Tentions,"  new  series,  vol.  ii.  267,  u  alio 
my  patent  for  improvements  in  distillatloli, 
described  in  NewtoWi  /oumalf  1836-7,  vol. 
iz.,  page  156,  conjoined  series ;)  my  surprise 
was  therefore  great  when  hi  your  Number 
for  the  10th  Jane,  1848,  I  found  Mr. 
Mansfield  expatiating  so  eloquently  Upon 
this  same  invention  as  his  own  **  Isothermal 
Still  Oven  V* 

Mr.  Mansfield,  in  his  paper  read  before 
Uie  Institution  of  Civil  Engineers,  17th 
April,  1849,  objected  to  my  light,  and  ind- 
nuated  that  it  was  as  I  left  it — a  failure, 
and  that  he  had  made  improvements  tbereon. 
This  I  deny ;  he  sUted  that  the  difficulty 
has  now  been  solved  by  the  discovery  of  a 
liquid  hydrocarbon  called  "  benzole.''  Why, 
Mr.  Bditor,  benzole  was  fir«t  discovered  by 
Faraday,  among  the  products  of  destructive 
distillation  of  organic  matter,  long  before 
my  first  patent  for  light,— was,  in  fact,  the 
flrtt  hydrocarbon  that  I  tued  with  aimom 
ipkerie  air  to  form  a  vapour  light,  with  a 
common  argand  gas-burner  with  enlarged 
holei.  If  any  of  your  numerous  readers  will 
consult  vol.  vii.  of  Newton* $  Journal,  1835- 
6,  comoined  series,  page  299,  for  my  firsii 
and  ttie  Meehtmict*  Magazine,  No.  825. 
for  ny  second  patent  for  air  lisht,  they  will 
see  that  in  every  particular  Mr.  Mansfield 
has  been  anticipated ;  that  gentleman  is,  in 
^ct,  infringing  my  second  patent,  it  not 
having  yet  expired.  If  you,  Mr.  Editor,  who 
in  your  Nos.  812  and  813  honoured  me  by 
your  reouurks,  should  think  It  necessary  to 
refresh  your  memory,  I  should  be  proud  to 
show  yon  one  of  mv  patent  lamps,  with  a 
most  brilUant  light,  ouming  a  much  heaviw 
and  cheaper  fluid  than  benzole,  without 
trouble  or  attendance^  until  the  reservoir  ia 
einpty. 

'bit  field  of  Mr.  Mansfield  has,  therefore, 
beeuenlored,  and  its  beautiea  shown  in  a 
airoag  Ughi  before  ho  entered  upon  its  pre* 
dnots,  and,  basking  too  exclusively  in  the 
iunshine,  forced  me  to  leave  the  penumbra 
into  which  1  was  thereby  cast. 

I  am,  Sir,  yours,  &e., 
J.T. 

Sait  OMonwIoh,  June  27,  IMa. 


irm.  sBmnrft'a  kods  or  oiTwa  inn#oft- 
mrr  or  Acrnow  to  >lsotbio  o&ocxt 

ANO  f  ELVOKAPHS. 

Sir,  —  Your  eorrespdadent,  Qeorge  S. 
Dering,  has  contrived  a  very  ing^Diooa  aa- 
thod  ot  '*  giving  uotfomri^  Of  scdoA  tD 
electric  clocks  and  telegrapha."  Its  otif 
ftult  ii  that  a  pendulum  or  aay  other  ma- 
chine, constructed  on  such  a  prind^,  wamUt 
not  ao. 

If  any  foroe  or  power  be  divided  Into  tvo 
equal  parts,  a&d  otie  part  act  in  oppodtiM 
to  the  other,  one  will  nentroHee  tbt  others 
not  equalise  the  motioa.  To  sHe  jan  cor- 
respondent's own  lllttstratton,  **  If  ad 
exactly  equal  weight  (say  of  llb.^  «a« 
added  to  each  end  of  a  lever,  eomiiihitm 
must  reiult,  not  motion.  One  of  the  coflf 
in  the  new  arrangement  must  ptepODdenM 
in  power  before  the  clock  would  continue  In 
motion ;  and  it  is  etident  If  this  were  Aa 
case,  the  same  objection  would  apply  aa  ill 
the  old  arrangement,  for  the  elecMe  ettetvy 
being  distributed  over  the  whole  of  the  oofl« 
an  increase  of  battery  power  would  produee 
an  increase  of  movlflg  power  in  the  same 
ratio  as  bcdfore.    1  am.  Sir,  yours,  &e., 

W.  HiaLor. 
Islington.  _ 

araoiricATioita  or  siroLiaM  patsmyb  sir- 
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28tb  or  JVKB. 

Pfiftua  Aritakd  Lkcomtk  YotrtAtnE- 
HORKAu,  Sotith-street,  Flnsbury.  Loo- 
don, /bf  certain  hygienic  Mparutui,  tmd 
proceeeee  for  preventhta  ana  curing  ekrt^ 


proceeeee  for  presenting 
nieal  and  other  afflictions,  and  f9  prt- 
tent  and  stop  certain  epidemie  dieemsm, 
fBeiiig  a  eommunicatlon.)  Patent  dated 
December  21,  1848. 

The  principal  features  of  thia  iarentte 
are,  1.  The  applicatioB  of  cold  or  dry  hatt. 
Or  water  to  any  diseased  nortlcm  of  Oa 
human  frame  without  allowing  aetial  eoB- 
tact  to  take  place,  wMch  Is  aoeompfilahed  hf 
fitting  to  the  aflbeted  part  a  hsi^  made  Into 
the  requiiite  shape,  and  eompoaed  of  a  a«lt- 
able  elaatle  and  iinpermeable  material,  iota 
which  the  air  or  water  Is  pttmped.  Or,  ia  the 
case  of  oongeation  of  the  brain,  an  elasile 
cap,  provided  with  an  infiow  add  in  ost* 
flow  tube  ii  made  to  fit  tightly  atouad  the 
top  part  of  the  head  and  irater  ptioped 
Into  it.  2.  The  employment  of  nelsbii 
spring  mattreasea,  which  are  rmiaed  to  ioy 
reqidred  temperature  and  made  to  impait 
a  pmtioii  of  the  beat  to  the  patieBt. 

TTw  details  of  thia  Invefltton  are  mflt  fcr 
publication. 

Ctaims.^Tta  mode  of  treating  diaeaaad 
ot  aiTeoted  petioiis  by  tiieappUeatba  of  edU, 
of  dry  heat,  or  water  without  huddtty. 
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2.  The  employineiit  of  gtu'inenti  eou- 
poted  of  some  impermeable  miterial,  nd 
cut  into  the  desired  shape  for  applying  cold, 
or  dry  heat,  or  water,  for  the  same  purpose. 

3.  The  apparatus  made  in  the  shape  of  a 
lofa,  bed,  or  conch,  to  afford  repose,  relief 
ioA  hmx  to  diseased  persons. 

John  Travis,  and  Joht?  M.  Imnttf, 
lirerpool,  lard  refiners,  Jbr  {mprovemeM 
ih  packing  lard.  Patent  dated  December 
21,  1848. 

These  improvements  consist  In  sobstftttt- 
ing  for  the  bladders  hitherto  employed  to 
contain  lard,  bags  d  cotton  or  mnslln,  sa- 
tnrated  with  a  cement  composed  of  tnimid 
gelatine  and  farina,  or  starch  paste. 

C/aim.— The  application  of  a  ^taMA 
Woven  fabric,  snch  as  the  one  described 
when  made  into  bags  for  containing  lard. 

VfiVLiAM  RiDDLB,  Whitefriars-street, 
London,  gentleman,  for  hnprovemenis  im 
ike  corutruciion  of  ever-pointed  peneU$t 
writing  cold  drawing  ingimmentif  and  m 
inManda  or  inkholdert.  Patent  dated 
December  21,  1848. 

The improvament  in  ** pencils"  consbts  in 
placing  inside  the  case  an  eccentric  cnrred 
▼olnt^  A  portion  of  the  case  is  cast  off 
longitudinally  from  the  rest,  to  fbrm  the 
reserre.  The  leads  are  placed  in  the  osse 
and  the  volate  caused  to  revolre,  which 
baa  the  effect  of  bringing  the  freih  lead 
OTcr  the  hole  of  the  point  and  under  the 
propelling  wire.  When  this  lead  i^  ex- 
hausted the  propelling  wire  la  thrust  back- 
wards, and  the  volute  turned  ftirther  round, 
80  as  to  bring  the  next  leid  into  position. 
Or,  a  slate  pencil,  or  other  marking  sub- 
stance  Is  placed  In  the  longitudinal  groove 
of  a  item  which  has  a  tfplral  gfoote  cut  On 
its  periphery,  and  extending  from  end  t6 
end.  A  collar,  with  a  catch  fitting  into  the 
longitudinal  groove  and  preasing  against  the 
top  of  the  pendl,  is  made  to  encircle  the 
stem,  and  A  spring  is  eofled  into  the  spilHl 

Soove  around  the  stem  and  made  fisst  it 
>ttom,  while  it  is  attached  at  top  to  the 
collar. 

The  improvements  In  **  writing  and  dtkw- 
fog  histnunents  '*  have  fbr  object,  flritig, 
to  render  gold  pens  lofler  or  harder  at 
pleasure,  which  it  effected  bt  the  pressure 
on  the  hack  of  the  pen  of  the  point  of  a 
spring  attached  to  a  collar  capcble  of  being 
Screwed  Up  or  down  the  handle — the  sof£ 
nesa  or  hardness  depending  upon  the  dis- 
tance of  the  point  Of  pressure  from  the  nib. 
And,  aeeondfy,  in  enabling  the  pen  to  retain 
more  ink  than  usual  by  adapting  to  the 
under-part  of  it  an  arm-piece,  whidi  may  be 
curved,  or  hollo#ed  out,  so  as  to  form  a 
cavity  with  the  pen  in  which  the  ink  wOl  be 
held. 

The  improvements  In  '*  hikholdert'^  eoii- 


slst  in  dlvering  them  on  the 
vandshing  ft  to  prevent  any  uijurious  actios 
thereon,  and  in  attaching  a  spiral  spring 
to  the  bottom  of  the  holder  and  the  cover, 
which,  when  the  cover  is  shut  down  indinei 
tt  an  aente  angle  on  one  side  of  a  perpen* 
dicular  fine,  and  thereby  keepe  it  closed, 
and  which,  when  the  cover  Is  lifted  up,  in- 
eKnes  at  an  acute  angle  on  the  other  side  of 
the  perpendleolar,  and  thereby  keeps  it  opetf« 

Ko  dalms  are  made  in  this  specification. 

William  CwtAW,  Retreat-place,  Ho- 
merton,  gentleman,  l^br  eerfain  impro94» 
fnenU  in  the  method  of  manufaetuHng 
Brusieh  tapeetry,  Turkey  and  velvet  of 
piie-eut  earpete  and  velvets,  eilkif  litUMf 
fHised  clothe  and  mge  of  all  descriptione, 
bp  iehich  method  leee  warp  ie  required^  and 
perfect  and  regular  flgwee  or  paitemi  art 
produced.  Patent  dated  December  21  # 
1848. 

The  worsted  warp  is  first  woven  Into  a 
slight  cloth,  with  four  or  six  shoots  to 
the  inch,  suffident  to  hold  the  thread! 
tightly  together;  the  cloth  roller  Is  then 
removed  to  the  printing  machine,  and  the 
cloth  led  by  elastic  bands  over  the  print- 
ing table  and  to  another  roller.  Above  the 
table  is  a  travershsg  friime,  in  which  the 
print  is  held  by  springs.  The  print  Is  com- 
posed of  a  number  c?  blocks,  those  inten- 
ded to  impress  the  colour  being  caused  to 
project  beyond  the  levd  of  the  others  and 
hdd  secnrdy  in  position  by  Iron  cross  rods ; 
the  frame  is  moved  over  the  colour  sieve, 
and  the  print  forced  down,  so  that  the 
printing  blocks  may  take  up  a  suffident 
qoantitv  of  colour,  sAer  which,  the  frame  is 
moved  liack  over  the  warp  upon  the  printfaig 
table  and  the  print  forced  down,  whereby 
the  coloured  pattern  b  transferred  to  die 
warp.  The  warp  is  moved  a  su^dent  dltt- 
anee  forward,  and  the  operation  repeated 
on  the  next  ftteceedlng  portion.  When  the 
printing  is  completed,  the  warp  Is  removed 
to  the  warp  beiun  of  a  loom  and  the  enda 
nndone,  and  the  shoots  removed.  These  ends 
are  dttma  one  by  one  through  a  reed,  the 
dents  of  which  are  fitted  with  a  cutting  edge 
on  the  outside ;  then  through  the  harness ; 
afterwards  in  any  required  number  through 
a  second  reed,  snd  thence  to  the  beam,  and 
so,  that  as  the  weaving  operation  proceech  the 
entting  edges  of  the  first  reed  will  divide 
the  warp  Into  its  separate  threads. 

The  patentee  describes  next  a  mode  of 
producing  terry  surfaces  of  different  patterns 
on  both  ddes,  by  employing  two  warps  dif- 
ferently printed,  and  alternately  lifting  and 
lowering  a  portion  ci  the  ground  threads 
and  one  or  other  <A  the  warps.  The  wires  for 
produdngthe  ribs  are  shar|«ned  at  one  point, 
10  as  to  cut  the  pile  in  drawing  oat.  In  silken 
fahries  irhen  the  shoot  is  used  to  prodnoe 
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the  fipxrei  he  propoies  to  spread  the  skein 
or  shoot  out,  and  to  print  it  in  Tarions 
colours. 

Cfaim.— Weaving  the  threads  or  warps 
into  a  slight  cloth ;  printiDg  the  cloth  so 
woven;  printing  the  skein  or  shoot  to  be 
used  in  weaving  silken  fabrics,  and  the  mode 
of  weaving  up  the  warp. 

William  Bakir,  Edgbaston,  near  Bir- 
mingham, C.E.,  and  John  RAM8]ftoTToif, 
Longsight,  near  Manchester,  engineer.  For 
improvemenU  in  ike  cwutrueivm  of  railway 
wheels,  and  in  raUway  ivm-tablee,  which 
latter  improvements  are  applicable  to  certain 
shafts  or  axles  driven  by  steam  or  other 
motive  power.     Patent  dated  Dec.  2 1 ,  1848. 

The  railway  wheel  is  constracted  with 
spokes  of  angle  iron  which  are  bent  into 
triangles,  and  arranged  in  two  concentric 
circles  with  the  bases  outwards,  and  the  ends 
which  form  the  apices  placed  together. 
The  boss  is  cast  on  these  ends,  and  the 
bases  clamped  together.  The  tyre,  which 
is  made  on  the  inner  circumference  with  a 
shallow  dovetail  groove,  is  then  shrunk  on  to 
these  bases,  so  as  to  draw  each  pair  of  spokes 
together,  and  the  tyre  is  held  on  by  means 
of  pieces  of  metal  which  are  driven  into  the 
spaces  between  each  pair  of  spokes,  and 
there  held  fut  by  rive^ng  or  upsetting. 

The  turn-table  consists  of  top  and  bot- 
tom plates,  which  are  suitably  supported  on 
a  central  shaft,  and  constructed  with  a  num- 
ber of  concentric  and  corresponding  grooves 
in  their  inner  and  opposite  faces.  Spheres, 
cones,  or  cylinders,  are  then  placed  in  the 
grooves  of  the  lower  plate,  and  serve  as 
bearings  to  the  top  plate  of  the  turn-table. 
The  number  of  spheres,  cones,  or  cylinders, 
in  these  grooves,  diminish  from  the  outer  to 
the  inner  one  in  a  greater  proportion  than 
would  be  due  to  the  differences  of  their  dia- 
meters. The  edges  of  the  teble  are  provided 
with  a  rim  to  shield  the  interior  frbm  bal- 
last, and  to  support  the  ends  of  the  rails  of 
the  permanent  way.  The  bottom  plate  is  per- 
forated with  numerous  holes,  some  to  receive 
the  spikes  for  bolting  it  to  the  sleepers,  and 
the  rest  to  drain  off  the  surface  water. 

The  patentees  describe  several  modifi- 
cations of  the  tum-teble,  such  as  forming 
the  bottom  plate  of  concentric  grooved 
rings  bolted  to  the  sleepers  or  suitable 
foundation,  and  constructing  the  rings  in 
pieces  and  bolting  them  together ;  also  mak- 
ing the  top  plate  in  segments  of  a  circle,  and 
riveting  them  together.  Sometimes  the 
grooves  are  made  large  enough  to  hold  two 
rows  of  spheres. 

Lastly,  this  invention  consists  in  the  ap- 
plication of  the  preceding  principle  of  con- 
struction to  support  shafts  or  axles ;  that  is 
to  say,  shafts  subject  to  great  strain  in  the 
direction  of  their  length.    They  are  cast 


with  shoulders,  fitted  on  the  face,  with  oos- 
centric  grooves ;  opposite  to  the  sboiddm 
are  fixed  collars  of  hard  metsl,  havmg  oa 
the  face  in  front* of  the  shoolders  i  lib 
number  of  corresponding  concentric  groovo. 
A  nomber  of  spheres,  cones,  or  cjliaden, 
are  placed  In  the  spades  formed  by  tke 
grooves  in  the  shoulders  and  the  coUsr^  and 
serve  to  relieve  the  shaft  from  a  considflrsbit 
portion  of  the  strain.  Or,  if  the  ihift  ii 
vertical,  the  bearing  end,  and  sapportiB^ 
heel-piece  are  fumUhed  with  a  namber  d 
corresponding  concentric  grooves,  sad  into 
the  spaces  so  formed  are  placed  die  ipheres, 
&C.,  as  in  the  preceding  case.  Thegrooreiof 
the  heel-piece  are  filled  with  some  labcktt- 
hig  mixture  to  decrease  the  friction. 

Ctoim.— The  improved  constmetioo  of 
railway  wheels,  and  the  arrangestfot  and 
combination  of  cones,  cylinders,  or  ipbcRi, 
in  the  manner  and  for  the  pnrpoiei  bdon 
described. 

Jamss  Hbnrt  StaplbWildsmith,  City- 
road,  London,  experimental  ehemiit  Ar 
improvements  in  the  purification  ofnepUht 
{called  wood  spirit  and  hydrated  oxide  ae- 
thyle),  pyroliyneous  acid,  and  ei^Koa,  mi 
certain  other  products  qf  the  destrv^tf 
distillation  of  wood,  peat,  and  certain  otia 
vegetable  matters,  and  of  acetate  of  Sat 
and  shale,  and  in  the  purification  of  ml 
tar  and  mmeral  naphtha,  likewise  ^vil 
being  the  products  of  fermentation.  Ptteni 
dated  December  21,  1848. 

This  invention  oonaiste  in  employbg  per- 
manganate of  potash,  bichromate  of  potiih, 
chromate  of  potash,  or  other  stmilsr  nb- 
,  stance  which  possesses  the  property  of  giriag 
ite  oxygen,  or  a  portion  thereof,  to  combue 
with  oarbo-hydit>gen  or  the  odoor-givinf 
'element  of  any  of  the  matters  ewunersted 
in  the  title. 

The  purifying  material  may  either  be 
employed  in  the  shape  of  salt  or  scid,  lad 
the  proportion  of  the  materials  one  to  tfae 
other,  and  length  of  time  the  operation  is  to 
be  allowed  to  work,  depend  upon  the  natares 
of  the  purifying  and  to-be-purified  substan- 
ces. The  combination  is  effected  bi  a  tank, 
a  portion  of  which  is  cut  away  and  glased  to 
allow  of  the  penetration  of  light,  andofw 
conseqaent  action  upon  the  liquid  eontaised 
therein.  The  mixture  remams  in  die  w 
from  14  to  21  days,  and  is  each  day  itined 
once  or  twice.  To  facilitete  the  opeiatioo, 
sulphuric  or  hydrochloric  add  is  added. 

Although  the  patentee  does  not  oonfioe 
himself  to  any  exact   proportions,  statiai 
that  Ihey  must  be  ascertained  by  actnal  a- 
perience    he  gives   the  following  ss  the        | 
resulU  of  his  experiments. 

To  1  gallon,  imperial  measure,  of  ii*pklfc*» 
&c.,  4oxs.  of  permanganate  or  bichromate 
of  potash. 


ENGLISH   SPECIFICATIONS    SKROLI.ED   DURING   THE   WEEK. 


621 


To  1  ganon,  imperial  meaiiire,of  eupion, 
3ox8.  of  permanganate  or  bichromate  of 
potash. 

To  1  gallon,  imperial  measure,  of  spirit 
being  the  product  of  fermentation,  2oz8.  of 
permanganate  or  bichromate  of  potash. 

When  the  chromate  of  potash  is  employed 
in  any  one  of  the  preceding  cases,  the  pro- 
portion is  to  be  doubled. 

CUttmt, — 1.  The  application  of  substances 
capable  of  yielding  their  oxygen  in  the  re- 
duction or  combination  of  thecarbo-hydrogen 
or  odour-giving  subtances. 

2.  The  spontaneous  action  of  light  as 
essential  to  the  success  of  the  operation. 

3.  The  use  of  permeable  vessels  for  this 
purpose. 

Thomas  Dickins,  Middleton,  Lancaster, 
Bilk  manufacturer.  For  certain  imprcve- 
menU  in  machinery  or  apparatttsfor  warp- 
ing and  beaming  game  or  ihreadt  eompoted 
of  eilJb  or  other  fibrous  materials.  Patent 
dated  December  21,  1848. 

This  invention  has  for  its  object  to  pre- 
serve a  more  equal  tension  and  strength 
throughout  the  whole  of  the  warp,  to  facili- 
tate the  taking  the  lease  or  cast,  and  to  pre- 
vent the  threads  so  often  breaking  and 
becoming  entangled. 

For  these  purposes  the  bobbins  are  sup- 
ported in  a  creel  opposite  to  the  frame, 
which  carries  a  pair  of  glass  rollers  and  the 
"  lease  reed,"  and  behind  this  frame  is  the 
mill.  The  threads  are  led  between  the  pair 
of  rollers,  and  each  alternate  one  between 
the  dento  of  the  *'  lease  reed,"  whUe  the 
intermediate  ones  are  drawn  through  the 
slots  cut  for  that  purpose  in  the  dents.  The 
ends  of  the  threads  are  knotted  and  made 
fast  to  a  peg  on  the  drum,  and  the  reed  is 
drawn  up  so  as  to  form  a  shed,  into  which, 
a  slip  of  wood  is  introduced.  The  shed  reed 
is  then  lowered,  and  a  second  shed  formed, 
into  which  a  second  slip  of  wood  is  intro- 
duced, and  the  threads  slipped  over  two  pegs 
fixed  on  the  drum,  which  is  then  made  to 
revolve,  and  at  the  same  time  to  traverse 
hori^iBtally,  by  having  its  axle  hollow,  and 
provided  wiUi  a  female  screw  which  works  on 
a  screwed  shaft  driven  by  steam  or  manual 
power.  "When  a  fresh  supply  of  yarn  is 
wanted,  it  is  worked  in  the  same  way,  and 
knotted  and  attached  to  pegs  on  the  side  of 
the  drum,  opposite  to  where  the  first  pegs 
were  placed.  When  a  sufficient  quantity  of 
yam  has  been  wound  upon  the  drum  to  form 
the  warp,  the  different  strands  are  led  thence 
under  a  roller,  and  between  guides,  to  the 
beam  roller,  on  which  they  are  wound. 

Claims,'^!,  With  respect  to  the  warping 
apparatus,  the  general  novel  construction 
and  arrangement  of  apparatus,  the  peculiar 
formation  and  application  of  the  lease  reed, 
and  causing  the  miU|  when  in  a  horizontal 


position,  to  move  in  a  traversing  direction, 
or  the  lease  reed  creel,  and  guide  rods  to  tra- 
verse in  a  lateral  direction. 

2.  As  regards  the  weaving  apparatus,  the 
general  arrangement  and  construction  where- 
by the  yam  is  wound  on  the  beam  direct 
from  the  mill  without  being  first  moved  upon 
a  drum,  or  supplied  in  the  form  of  a  ball. 

William  Wilkinson,  Dudley,  Wor- 
cester, manufacturer.  For  a  certain  tm- 
protfsment  or  certain  improoements  m  the 
eonstruetion  of  vices.  Patent  dated  De- 
cember 21, 1848. 

In  Mr.  Wilkinson's  improved  vices,  the 
moveable  arm ,  instead  of  being  directly  uniUd 
to  die  immoveable  one,  is  jomted  by  a  pin  to 
one  end  of  a  short  horizontal  rod,  which 
forms  part  of  the  fixed  arm,  so  that  the  move- 
able cheek  in  opening  travels  in  a  direction 
more  nearly  approaching  a  horizontal  line 
than  in  ordinary  vices,  and  is  consequently 
capable  of  being  opened  to  a  greater  extent. 
The  screw  is  made  to  work  inside  a  collar 
screwed  interiorly,  which  is  held  fast  in  one 
of  the  cheeks,  whereby  the  filings  will  be 
prevented  from  falling  on  the  screw.  Or, 
the  screw  vice  boxes  may  be  cast  in  brass, 
and  fitted  loosely  into  position.  The  two 
arms,  with  their  cheeks,  and  the  horizontal 
bar,  are  forged  in  two  parts  by  means  of  a 
die  and  tilt  hammer,  worked  by  steam,  in- 
stead of  1>eing  forged  in  several  pieces  by 
hand  hammers,  as  has  hitherto  been  usual. 

To  bore  the  cheeks  for  the  reception  of 
the  collar,  and  to  turn  the  female  screw,  the 
patentee  purposes  to  employ  a  sliding  table, 
and  a  vertical  shaft  which  is  fitted  with  a 
drill.  The  table  supports  the  cheeks  under- 
neath the  drill,  and  slides  upwards  in  guides 
as  they  are  bored  out.  When  the  female 
screw  is  to  be  turned,  the  drill  is  removed, 
and. a  tool,  having  a  certain  number  of  late- 
ral projections  placed  equidistantly  apart,' 
is  substituted  in  its  stead. 

Claims.— The  method  of  forming  the 
joints  of  vices  on  cheeks  connected  to  the 
standing  arms,  whereby  the  moveable  arms 
are  caused  to  move  in  a  line  more  nearly 
approaching  to  a  horizontal  one  than  in 
ordinary  vices,  whether  in  conjunction  with 
loose  or  fixed  vice  boxes. 

2.  The  mode  of  constructing  brass  vice 
boxes. 

3.  The  forming  the  arms,  cheeks,  and 
bolts  of  vices  by  means  of  dies  and  tilt 
hammers. 

4.  The  method  of  drilling  the  interior 
screw  in  rice  boxes. 

Charles  Augustus    Holm,   of    King 

William-street,   civil    engineer.      For  im- 

provements  in  printing.    Patent  dated  June 

21,  1849. 

These  improvements  consist— 

1 .  In  the  apl>Ucation  of  revolving  snrfacf  i 
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Cv  dutnMliiir  th«  ink,  in  c0pntottMm  wjlh 
wioBB  othai  moTenentoi  to  fl«tp8ujr£Mi8 
printing  presies. 

2.  The  empJoyaent  of  machinery  for 
•htding  or  printing  ptper,  silk,  and  otber 
Mrics  with  one  or  more  coloorf.  The 
blocks  are  inked  perpendicularly,  imd  th# 
machinery  is  so  arranged  that  the  Moeks 
remain  stationary  whik  ttie  teaf«ri  supplies 
the  oolonr;  and  the  teaier,  when  it  arriros 
on  their  nndor  sur fa<^  resaains  BtstJMUiary 
whfle  the  blocks  travel,  and  evaio  the  labiis 
to  advance,  so  that  the  fahrio  m»y  laomi 
Mvenl  impressions  to  prodvce  greater  in- 
tensity of  colonr,  or,  as  they  ace  t«r7»f4» 
rainbow  patterns.  The  patentee  employs 
also  a  jraeamn  table  in  eombinatioa  with 
this  machinery,  by  which  the  oolonrs  are 
drawn  through  the  fabric  by  the  infl^enee 
of  the  atmospheric  pressnrs,  and  the  pattern 
•0  produced  in  both  sides.  In  block  priot- 
iag,  when  the  fabric  has  to  be  moved  on- 
wards, air  must,  of  ooune,  be  admitted  into 
the  table  to  destroy  the  nnbalanced  preasnre. 

3.  The  use  of  certain  combinations  of 
mschineiy  in  printing  fabries,  for  v^hy^fiHn^ 
the  same  parU  to  repeated  impressions  by 
means  of  surface  or  printing  rollers  geared 
together  by  intermediate  wheels  or  by  a  chain, 
so  as  to  preserve  the  registry  of  the  pattern. 

[We  do  not  give  the  claims  in  this  case, 
because  they  are  not  lest  than  2^  in  number, 
cover  nearly  two  sheets  of  closely  written 
parchment,  and  contain  such  constant  refer- 
ence to  the  drawings,  that  without  engrav- 
ings of  the  drawings  themselves,  no  reader 
could  comprehend  the  scope  of  the  claims. 
What,  for  insUnci,  could  be  learnt  from 
the  mere  words  of  such  a  claim  as  this : — 
"  I  claim  the  peculiar  arrangement  exhibited 
in  fig.  12,  and  before  described  ?'VEn. 
M.  M.] 


V0TS8  AMD  MOTICSB. 

A  One-Wheeled  Carriage^The Horse* Ituide.^A 
new  and  very  novel  invention,  called  a  one- wheeled 
coach,  has  recently  been  tried,  out  "West,  and  pro- 
mises to  be  of  much  valae,  especially  on  prairies, 
or  wherever  the  surface  of  the  ground  is  tolerably 
level.  The  vehicle  consists  of  a  large  hollow  wooden 
wheel,  14  feet  in  diameter,  and  6  feet  wide.  The 
horses  are  placed  inside,  and  propel  it  along  in  the 
same  manner  that  a  caged  squirrel  makes  its  wheel 
revolve,  ijlabs  are  naiJed  on  the  inside  floor  of  the 
wheel,  by  which  the  horses  obtain  foot-hold.  I9 
the  centre  is  a  small  iron  shaft,  from  which  suspend 
hangers,  which  support  four  comfortable  sofas  for 
passengers;  the  wi:ecl  thus  revolves  freely,  the 
seats  remain  in  perfect  equilibrium.  The  arrange- 
ment for  guiding  the  carriage  is  very  simple  and 
effective :  it  can  make  a  much  shorter  turn  than  a 
stage  coach.  A  very  successful  trial  of  one  of  these 
caniages  was  recently  made  on  the  State  Road, 
between  Canal  Dover  and  Tuscarawas  county, 
Ohio,  which  perfectly  demonstrated  their  utility  in 
Uwiporting  very  heavy  loads  with  ease  and  rapi- 
dity. The  carriage  was  filled  by  a  party  of  24 
ladies  and  gentlemen,  with  two  heavy  draft  horses 
previously  trained  to  propel  them.  The  distance 
hatwawi  the  two  places,  five  miles,  was  pcofonned 


In  tventyeight  mlDut€t  on  the  fintWy^  and  twenty- 
five  minutes  on  the  second.  The  horses  are  not 
confined  by  harness,  and,  as  they  travel,  as  it  ware^ 
on  an  endless  plank  road,  their  work  is  eompaca- 
tively  eMj.—BaitoB  Chr<m»tgp€, 

DumiationofSta  Water,—{p9rUmnak,Jnmt\'l^ 
During  the  present  month  three  of  Her  Maket/* 
ships— the  Arrogami,  46,  Captain  ntangr;  tha 
Plumper,  U,  Conunander  NoUoth;  apd  tha  Mt^ 
nard,  II,  Commander  Cracroft— have  sailed  from 
this  port,  furnished  with  the  Government  dlstlUinf 
and  cooking  galley,  cdostiucted  by  Mr.  Giaot; 
other  galleys  of  the  eame  kind  axe  alao  In  coune  of 
manuiactuie  for  the  largest  class  of  vessels.  The 
Daunilesjf  1,496  tons:  the  Termapanl,  l,SS6ton8: 
and  the  ^Mstiaier,  SO6  toas^-all  new  sl^,  on  Oa 
screw  principle— are  ordegEed  to  haya  lifit-rliat 
machinee  of  the  above  description.  By  the  im- 
provements made  since  the  mtroductioa  of  the 
gall^f  Into  the  naval  aerviee  the  quantity  at  hmat 
water  obtained  by  tha  4i/itiUBtian  of  aatt  water 
daring  the  period  it  is  required  to  keep  the  fires 
aUght  in  the  galley  for  the  parjM«e8  of  coekhv 
will,  on  the  average,  supply  each  Individaal  on 
boaol  tha  vewels  wUh  one  gaUoa  of  tfatiUed  water 
evtry  day  1  The  latter  kind  of  water  contumea  to 
be  preferred  for  drinking  and  culinary  purposes  to 
the  water  usuallv  supplied  to  ships ;  it  passes  iiB> 
auediately  from  the  con4ao8er  into  the  water  tanka 
at  the  same  temperature  »$  the  surroondiof  oo^ji. 
In  these  tanks  it  becomes  perfectly  aerated,  losing 
altogether  the  vapid  flavour  common  to  all  distUied 
water  in  the  course  of  a  few  hours,  without  the  aid 
of  chemical  preparation  or  lo^hanical  axrange- 
ment,  bv  the  simple  fact  of  the  action  imparted  tQ 
the  fluid  by  tlie  motion  of  tiie  ship  when  at  sea.  A 
•erles  of  vciy  interesting  and  iaaftortant  experi- 
ments have,  however,  been  made,  and  are  still  in 
progress,  on  board  the  lUuslrunu,  72,  Captain  Yatea, 
bearing  the  flag  of  Reax^Admixai  I^escoC,  C.B.,  in 
this  harbour,  by  Mr.  Croaae,  with  the  view  of  im- 
parting  at  the  moment  of  diatUlstion  the  oxygea 
of  which  the  water  is  deprived  In  the  process,  and 
giving  to  it  that  briskness  which  is  found  in  springr 
water.  This  is  effected  by  passing  a  proporUooate 
cuirent  of  electricity  through  the  particles  of  water 
by  means  of  an  extremely  simple  and  self-acting 
apparatus.  The  results  of  the  experiments  made 
have  been  highly  satisfactory.  The  only  point  to 
be  determined  is,  whether  any  artificial  means, 
either  chemical  or  mechanical,  are  required  for 
aerating  distilled  water  on  board  ship,  as  it  is  found 
that  such  water  becomes  sufilciently  aerated  In  the 
course  of  a  few  hours  by  the  motion  imparted  to  it 
by  the  ship;  but  if  the  distilled  water  is  required 
for  immediate  use,  Mr.  Crosse's  application  pro- 
duces the  object  desired  most  effeetually .—riMM. 


ITEBKLT  LIST  OV  NBW  ENGLISH   PiLTBim. 

Henry  Bessemer,  of  Baxter  House,  St.  Pancraa, 
Middlesex,  engineer,  for  improvements  in  the  me- 
thods, means,  and  machinery  orapparatus  emplryed 
for  raising  and  forcing  water  and  other  fluids.  June 
23 ;  six  months. 

Thomas  Merchant,  of  Derby,  civil  engineer,  and 
Robert  Harland,  of  Derby,  carriage  builder,  for  cer- 
tain improvements  in  the  construction  of  raiiw^ 
carriages.    June  20 ;  six  months. 

George  Benjamin  Thomeycroft,  of  Wolverhamp- 
ton, iron  maater,  for  improvements  in  mukufactuf- 
ing  railway  tyres,  axles,  and  other  iron  where  great 
strength  and  durability  is  required.  June  i6 ;  six 
months. 

Thomas  Wood  Gray,  (tf  Limehoosa,  faraM-founder, 
for  improvements  in  water  closets,  pumps,  cocks, 
lubricators,  and  deck  lights.    June  2$ ;  six  months. 

James  Nasmyth,  of  Patrieroft,  near  Mancheeter, 
engineer,  fbr  certain  improvements  in  the  method 
of  and  apparatus  for  communicating  and  reguUtim 
the  power  for  driving  or  working  machmes  em- 
ployed in  manufacturing,  dyeing,  printing,  and 
nniahing  textile  fabrics.    June  26;  a^aiontha. 

Jamas  Laadbettar,  of  Kiiby  Lonsdale,  Wcsbnoss- 


